o ' Depository

; THE GEOLOGY AND EARLY HISTORY
., OF THE BOSTON AREA OF MASSACHUSETTS,
A BICENTENNIAL APPROACH




“

P

“@»



Y
THE GEOLOGY AND EARLY HISTORY
» OF THE BOSTON AREA OF MASSACHUSETTS,

A BICENTENNIAL APPROACH

P

P

By Clifford A. Kaye
GEOLOGICAL, SURVEY BULLETIN 1476

- The role of geology in the important events
that took place around Boston 200 years ago

s
UNITED STATES GOVERNMENT PRINTING OFFICE: 1976

v



UNITED STATES DEPARTMENT
OF THE INTERIOR

Thomas S. Kleppe, Secretary

GEOLOGICAL SURVEY
V. E. McKelvey, Director

O

Library of Congress Cataloging in Publication Data
Kaye, Clifford Alan, 1916-

The geology and early history of the Boston area of Massachusetts.

(Geological Survey bulletin ; 1476)
Bibliography: p.
Supt. of Docs. no.: 1 19.3:1476

1. Geology—Massachusetts—Boston. 2. Boston— Hxstory I. Title. II.

Series: United States.

Geological Survey. Bulletin ; 1476.
QE75.B9 no. 1476 [QEI124.B6] 557.3'08s
[974.4’61’02] 76-608107

For sale by the Superintendent of Documents, U.S. Government Printing Office
Washington, D.C. 20402

Stock Number 024-001-02817-4

61

A



¥

CONTENTS

Introduction - _______
Geologic setting of the Boston area - _._____________._

Pre-Pleistocene geologic history . ______________
The Pleistocene Epoch—or the Ice Age . _____________
Early settlements ___________________________________

The Pilgrims of Plymouth . ______________

The Puritans of Boston -________________________
Ground water, wells, and springs _ . _______._._.___
Earthquake of November 18, 1755 ____. ______________
The gathering storm ________________________________
Paul Revere’s ride —_______________________________
Battle of Concord ____________________ . ____
Bunker Hill _________ .

Bunker Hill Monument .- __________
Fortified hills of Boston _____________________________
Beacon Hill and the Common ________________________
The Washington Elm and the Cambridge flood —________
Pollution of the Charles River ________.____._.________
Harbor islands - ________________________________
The Common _______________________.____________..
South Boston or Dorchester Heights __________________
The changing shoreline of Boston - ___________
Paul Revere and copper smelters in Boston ____________
Boston building stones ________ . _______
Geology—today and tomorrow _..___________________
Selected references —_ . ______

ILLUSTRATIONS

Figure 1. Generalized geologic map of the bedrock sur-

rounding Boston, Mass ————____________
2. Index map of the eastern Massachusetts-Cape
Cod area o ___
3. Landsat image of castern Massachusetts and
part of Rhode Island __._______________
-+.  Photograph of windblown silt _.__________
5. A copper-plate engraving of the Boston
Massacre by Paul Revere . ____________

63

Page

4

11
12

IIT



IV

FIGURE 6.

10.
11.

12.

13.

14.
15.
16.
17.
18.

Map of central Greater Boston showing the
mean-high-tide shoreline as it probably
existed in 1630 _______________________

Maps showing the routes taken by Paul
Revere, Charles Dawes, and British regulars

A print showing a view of the town of Con-
cord .

Photograph of Bunker Hill Monument ____

Map of Boston by Lt. Page (1775) - ____

Map of lower Boston Common in colonial
times

Watercolor of the south end of Boston by
Lt. R. Byron _________________________

Print of the blockade of Boston, 1768, show-
ing drumlins in Boston Harbor _________

Print of the Boston Lighthouse ____._______

Photograph of wood cut by Canadian beaver

Map of Boston by Capt. John Bonner (1722)

Photograph of Kings Chapel .. _____

Photograph of cobblestone paving ———-.____

Page

66

76

Ng

A



THE GEOLOGY AND EARLY
HISTORY OF THE BOSTON AREA
OF MASSACHUSETTS,

A BICENTENNIAL APPROACH

By Clifford A. Kaye

INTRODUCTION

The revolt of the 13 British Colonies against their mother coun-
try and the founding of the United States began with oratory and
musket fire from the peaceful countryside of New England. The
town of Boston and its surrounding villages, midst stony fields and
boulder fences, were the focus of the growing grumbling of dis-
content that finally turned into gunfire and bloodshed at Lexing-
ton, Concord, and Bunker Hill. Dissatisfactions with the oppres-
sive rule of George III’s government existed in other Colonies, but
something in the character of the people of New England seemed
to make rebellion come easier. The colonists were born and bred
in a glacially molded landscape, and perhaps something of its un-
compromising hard icy origin had permeated their thinking. Man
is after all a creature of the Earth, and it is only natural that man’s
history should become mixed with the history of the Earth—its
geology. It is appropriate, therefore, to consider, in this year of
the 200th anniversary of the birth of the Nation, the role of
geology in those important events that took place around Boston
just two centuries ago.

GEOLOGIC SETTING OF THE
BOSTON AREA

Boston lies at the head of a broad, island-studded harbor, formed
by a deep indentation in the coastline of Massachusetts. This har-
bor was noted by many early explorérs and was shown on Captain
John Smith’s 1614 map of the New England coast. We know that



this coastal indentation exists primarily because the bedrock under
Boston is softer and erodes more readily than does the harder
granitic rock that crops out to the north and south (fig. 1). Boston
Harbor had its beginning when the land was covered by thick
glacial ice during the Ice Age. The relentless movement of count-
less tons of ice during hundreds of thousands of years wore a
valley, or depression, into the bedrock. Later, as the great glaciers
melted, sea level rose and flooded this depression, producing the
harbor as we know it. The harbor is part of a large topographic
depression, commonly referred to as the Boston Basin. The margins
of the basin are seen as an escarpment stretching almost continu-
ously from Lynn and Saugus on the northeast through Malden,
Medford, Arlington, and Waltham to the west. A visitor coming
from the direction of Lexington and Concord and entering the
Boston Basin on Route 2 suddenly notices, as he descends the
escarpment at Arlington, the extensive lowland stretched below
and the towers of the city in the distance.

Pre-Pleistocene Geologic History

The softest Boston rocks are argillite (related to slate and shale
but harder) and volcanic ash. The argillite was originally de-
posited as clay in either a lake or marine embayment; the volcanic
ash was blown out of the many volcanoes that were active in the
area during the time the clay or mud was being deposited.

Gravel was interlayered with the clay and cemented into a hard
rock called “conglomerate,” locally called “puddingstone.” This
rock crops out widely in Roxbury, Dorchester, and Brookline. Also
interlayered with these sediments were volcanic flows, ashes, cin-
ders, and the great variety of deposits formed by volcanoes. These
deposits—now hard rock—are best seen in nearby Mattapan, Hyde
Park, Milton, Lynn, and Saugus.

Hundreds of millions of years have elapsed since these deposits
were laid down, and the ash and mud not only has been com-
pressed, cemented, and solidified into rock, it has also been deeply
buried by later deposits and drawn deeper into the Earth’s interior,
where it was squeezed, folded, broken, and turned up on end.
Today, these badly distorted rocks are at the surface again only
because of the erosion of the many thousands of feet of rock that
once overlay them.

What was the ancient landscape like at the time the Boston rocks
were being laid down? In all probability, the region was a broad
lowland surrounded by hills or mountains of granite. A large body
of water, either a large lake or perhaps an arm of the sea, occupied

2 part of the lowland. Small volcanoes and at least one large cone



that rose a mile or more in height dotted the plain and surround-
ing uplands. The ash from these volcanoes blanketed the plain
and was carried by the rivers to the lake or sea where it mixed
with silt and clay that was being carried by rivers from the upland.
The rivers descending onto the plain from the surrounding high-
lands also carried gravel, which was deposited in flood plains and

.which makes up much of the Roxbury “puddingstone.”

This landscape of remote Paleozoic time can be matched with
landscapes existing today. One can see similarities in the Puget
Sound lowland and the nearby Cascades in the State of Washing-
ton; the Sacramento Valley, with Marysville Buttes and Mounts
Shasta and Lassen in the distance; the Imperial Valley, at the head
of the Gulf of California depression, where volcanic centers existed
until very recent time; the Po River Plain in northern Italy, where
a volcanic center existed not long ago near Rimini; and many of
the great rift valleys of Africa that contain deep lakes and nearby
active volcanoes.

The erosion that has sculpted Boston’s surface during the last
million or so years has worn down these rocks, but at different
rates, depending principally on their hardness. Most of this ero-
sion is the result of glacial ice. Imagine the abrasive effect on the
landscape of an endless belt of moving ice, a thousand or more
feet thick, whose bottom was densely studded with rock fragments
ranging in size from dust to boulders. The effect must have been
like that of extremely coarse sandpaper. Today’s bedrock surface,
therefore, shows, by its highs and lows, the varying amounts of
resistance given to this type of sanding by different kinds of rock.
Harder volcanic rocks and conglomerates stand out as hills and

knobs, whereas the softer argillites and volcanic ashes form valleys

and are mostly buried beneath deposits of clay, sand, and gravel.

The Pleistocene Epoch—or the Ice Age

The Pleistocene Epoch was a remarkable and important episode
in Boston’s prehistory. For a million years or longer, the Earth’s
climate fluctuated from cold to warm—perhaps as many as 10 times.

During each of the cold intervals, the snow that accumulated in

the higher latitudes compacted under its own weight into ice and
then slowly flowed or spread southward. These ice sheets attained
thicknesses of thousands of feet and completely buried mountain
ranges as high as the White Mountains in New Hampshire. Where
the ice sheets reached the ocean, they floated for some distance

‘before breaking apart to form large icebergs.

Boston was for a long time a busy crossroads of glacial activity,
and remnants of this complex history litter the area today. This
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activity is well expressed by Boston’s many drumlins, which are
glacially formed smooth-sloped hills, generally circular to elliptical
in plan. Drumlins (the word comes from Ireland where they are
a common feature of the landscape) usually are found in swarms
in which the hills are elongated all more or less in the same direc-
tion. The hills are made up mostly or entirely of glacial debris
called till, which is clay containing pebbles, cobbles, and even
boulders, somewhat like fruit in an old-fashioned plum pudding.

The list of Boston drumlins is impressive and includes such
well-known eminences as Prospect and Spring Hills in Somerville;
Breeds and Bunker Hills in Charlestown; Camp Hill in East
Boston; Mt. Washington in Everett; Powder Horn Hill in Chelsea;
Fennos Hill, Orient Heights, and Beachmont in Revere; Cottage
Hill in Winthrop; Parker, Meeting House, and Monterey Hills in
Boston; Corey, Aspinwall, and Walnut Hills in Brookline; and
Chestnut Hill and Mt. Ida in Newton. Some of the harbor islands
are drumlins, including Deer, Thompson, Spectacle, Long, Georges,
Great Brewster, Peddocks (five drumlins), and Bumpkin, among
others (figs. 1, 2).

The Boston drumlins are somewhat unusual because unlike most
drumlin fields, where the hills are all elongated in the same direc-
tion, like a school of fish with their noses to the current, Boston’s
drumlins resemble a school of fish that has been frightened by a
pebble falling into the water. Adjacent drumlins diverge in orien-
tation by as much as 70°. Some drumlins are almost circular in
plan, others rise to two or more peaks, and a few are cored with
bedrock. Also, many drumlins contain gravel, sand, and silt in
addition to till. In places, sorted and stratified sediments seem to
be more abundant than till.

How were drumlins formed? We really do not know, although
certain things can be deduced. Clearly, drumlins were made by
glacial ice, for they are only found in areas that were glaciated,
and they consist largely of till, a sediment peculiar to glacial de-
position. Also, their elongation is parallel to the direction of
glacial flow. The wide variations of elongation directions in Bos-
ton drumlins can best be explained by the complex glacial history
and the many directions taken by glacial flow. Boston drumlins
were deposited and molded by glacial ice at various times and
were not all formed at the very end of glaciation, as seems to have
been the origin of drumlin fields in some other localities.

Except for the drumlins and the bare-rock exposures, the glacial
landscape of Boston is the result of ice wastage. As the ice melted,
it released the rock flour (that is, clay and silt-size sediment) , sand,
gravel, and boulders that had been frozen into it. These were
carried as sediment by the melt-water streams and deposited in
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flood plains, in lakes and ponds, and finally in Massachusetts Bay.
Ponds and lakes were numerous over partially melted dead ice and
in valleys that were temporarily dammed by large stagnant ice
blocks. During the long period of slow glacial melting, which ap-
pears to have lasted several thousand years, little if any vegetation
existed, and the landscape was truly arctic and desolate.

It was not until about 12,000 years ago that the last ice dis-
appeared, and the Boston landscape, almost as the colonists knew
it, came into existence. There was one important difference: 12,000
years ago sea level was lower by several scores of feet, which means
that instead of a harbor there was a broad clayey valley across
which the Charles and Neponset Rivers flowed. Long before the
arrival of the first European settlers, however, this valley was
flooded to form the harbor as we know it.

EARLY SETTLEMENTS

Of the several settlements founded in the early 17th century on
the Massachusetts coast, the two most important were those of the
Pilgrims at Plymouth in 1620 and the Puritans of the Massachu-
setts Bay Company at Boston in 1630. The selection of both town
sites was based on almost identical geological considerations—the
availability of tillable soil and a plentiful supply of good ground
water.

The Pilgrims of Plymouth

The ship Mayflower and the 102 pilgrims aboard set sail from
Plymouth, England, in September 1620 for an undefined desti-
nation, described as being somewhere near the mouth of the Hud-
son River. They drifted far off course because of a series of storms
and, instead, made landfall on Cape Cod, which was recognized by
one of the crew who had seen it on an earlier journey. On Novem-
ber 21, they put into Provincetown Harbor, tucked in back of
the sand hook that forms the northern tip of the Cape (fig. 3).
After several weeks of desperate struggle to find food, water, and
protection in the face of oncoming winter, they decided to look
for a more promising place to establish their home. They were
particularly bothered by the excessively sandy soil and the scarcity
of fresh water. There were few fresh-water springs, and the wells

- they dug yielded only brackish water or no water at all.

The northern tip of Cape Cod is a great field of sand dunes and
a sandy hook that curves deeply to the bay on the west. The hook
is the work of ocean currents that wash northward along the beach
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of the eastern shore of the Cape, and the great shifting dunes repre-
sent beach sand blown inland by strong onshore winds. Except for
these, the Outer Cape is entirely the work of glacial melt waters
that carried sediment westward from the vast field of ice that once
covered the entire Continental Shelf to the east as far as Georges
Bank. The sand and gravel under Cape Cod are well over 100 feet
thick, as can be seen in the sea cliffs on the Outer Cape. Several
miles south of Provincetown, on the uplands of Truro, the low-level
dunes disappear, but the soil is still sandy and dry, and ground
water is deep—too deep for people who could only dig shallow
wells.

When the decision was made to reconnoiter for a better site for

a settlement, the main search party sailed westward from Cape Cod.

in a shallop, a large open rowboat provided with a sail. The party
found the confusing entrance to Plymouth harbor during a fierce
ice storm and nearly lost their vessel on the bouldery shore of
Clarks Island—a drumlin within the harbor. After hasty repairs
to their craft, they gained the mainland at the site of the present
town of Plymouth, stepping to shore on a large glacial boulder,
Plymouth Rock.

The essentials they were looking for were rapidly discovered:
flowing springs, good streams, and land that seemed both fertile
and tillable. In fact, they found several cleared fields that had been
abandoned by the local Indians a short time before. The shallop
returned to Provincetown with the good news, and the Mayflower
sailed into Plymouth harbor on December 29, 1620.

The geological explanation for the water and soil conditions at

Plymouth is again a glacial story. Two deposits were found at the

town site—relatively impervious glacial till and sand and gravel.
The till was deposited directly by the melting glacial ice and over-
lies granitic bedrock. It, in turn, is overlain by water-bearing sand
and gravel. The ideal geologic relationship for flowing springs is
the presence of pervious sand and gravel overlying impervious
materials such as clay, till, or bedrock. The stream and spring that
were found that day can still be seen in Plymouth.

Agricultural soils at Plymouth were better than those on Cape
Cod mainly because, in the new locality, a surface layer of silty
loam covered the less fertile sand, gravel, and stony till. This fer-
tile silt blanket, which at one time was widespread over much of
New England, particularly in low-lying areas and valley floors, is
found today only in places that have not been intensively cultivated
or that have not had the surface disturbed by digging. It is a dust
deposit, rarely more than 2 feet thick, that was laid down when
strong winds, blowing off the great glacial expanse, whipped up
fine sand and silt from valley floors, exposed as they were to wind
erosion by the absence of vegetation. This windblown silt layer

o

¢



e

Massachusetts Bax ComEany 1630

PROVINCETOWN

e

FicUrRE 3.—Landsat image of eastern Massachusetts and part of Rhode Island, show-
ing routes of the Mayflower (1620) and Puritans of the Massachusetts Bay
Company (1630) .



Ficure 4.—Three-foot surface layer of windblown silt overlying glacial outwash
gravel. The zigzag pattern of the bedding in the gravel shows that the wasting
ice had a renewed lease on life and pushed forward against the gravel from
left (north) to right (south). Photograph taken at Peacedale, Rhode Island.

(fig. 4) is similar to the very much thicker loess deposit in the
central part of the United States. This silt may well have contrib-
uted substantially to the prosperity of early farming in New Eng-
land. As a result of extensive cultivation, the silt washed and blew
away from many fields, exposing the underlying stony soils that
have since characterized New England farms.

Not only was the fate of the new settlement of Plymouth tied
to the glacial geology of the area, but the famous Plymouth Rock
served as an early portent of this tie. Before the arrival of the
Pilgrims, this 7-foot boulder had been eroded by wave action from
the glacial till that forms the shore here. The boulder is a glacial
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erratic, that is, a block of bedrock that has been carried from its
original outcrop by glacial ice to its present location. It was not
carried far, however, because identical rock—light-gray fine-grained
granite—crops out on the shore of Kingston only 314 miles to the
northwest.

The Puritans of Boston

About 1,000 people set sail in 11 ships from the small English
Channel port of Cowes, on the Isle of Wight, in the spring of 1630
to establish a settlement under the sponsorship of the Massachusetts
Bay Company and the leadership of John Winthrop. Their desti-

nation was Salem, about 15 miles north of Boston, where more

than 100 English had been living for about a year. Unlike their
countrymen 10 years before on the Mayflower, their navigation was
true, and they made the harbor of Salem in June of that year.
When we stop to consider that these settlers were mostly from
southern England, a region of deep soils and rich farmland, we
can readily imagine their dismay on arriving at Salem to find a
landscape of barren rock and little soil. They had not been fore-
warned that Salem is in a rocky belt that stretches for many miles

* from the rim of the Boston Basin as far east as Cape Ann. After

the long confining sea voyage, the first view of their new home
must have been difficult for even the strongest of them to bear.
The newcomers demanded that their leader seek a better place to
settle.

Within a week of arrival at Salem, Governor Winthrop headed
south on foot, over Indian trails. He soon descended to the low-
lands of the Boston Basin where the rock terrain was replaced hy
gentle forested slopes, rivers, marshes, and here and there smooth
soil-covered hills (drumlins). His destination was Charlestown
where a group of English belonging to the same group as those
of Salem had settled before. There, on the lower slopes of a drum-
lin, Breeds Hill (the same hill that played such an important role
145 years later, erroneously called Bunker Hill), by the shores of
a river—the Charles—and at the head of a splendid harbor, a sec-
ond start was made. The Puritans reembarked at Salem and sailed
into Boston Harbor in their small fleet to pitch tents and start
building. Almost instantly, however, sickness broke out, and
within a week or two, some of the most prominent members of
the community had died. Bad water was blamed, as a single spring
served the entire community of approximately 1,100 people
(counting the earlier settlers) .

It was fortunate that across the narrow Charles River from the
settlement, a lone Englishman, William Blackstone, lived on the

13
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western end of the hill now called Beacon Hill. He met the new-
comers and told them that he had an excellent spring on his land.
In consequence, Winthrop ordered his group to pack up once
more and to move across the river to share Blackstone’s good
fortune. This third site became the town of Boston because the
colonists indeed found water in abundance. In addition to Black-
stone’s spring, several other springs were found, and shallow dug
wells produced water of good quality under artesian pressures. The
reason for this hydrologic situation has only lately been revealed
by studies of the geology exposed in excavations for new large
buildings. These investigations have shown that most of the area
is underlain by a sandwich of thick highly pervious gravels between
till and clay; this sequence has been deformed and folded upward
to form Beacon Hill.

GROUND WATER, WELLS, AND
SPRINGS

Underground water is rainwater that has seeped into the ground.
It does not come from subterranean sources or from “deep down
within the Earth.” Furthermore, the spaces occupied by water in
the ground are not great caverns, subterranean channels, or under-
ground rivers, but simply the network of tiny voids that always
exist between pebbles, sand grains, and even between microscopic
particles. If one needs proof of this, it can be easily demonstrated.
Fill a drinking glass with dry pebbles and then fill the same glass
with water. The two substances are not mutually exclusive; the
pebble-filled glass accommodates a fairly large quantity of water.
Now tilt the glass, holding the pebbles in, and most of the water
will spill out. If one does this with a glass full of sand, the sand
also absorbs water, but much less water can be poured from the
glass. In this simple experiment, we have the essence of several of
the major principles governing water underground. Gravel and
coarse sands, which have a network of large intergranular spaces
filled with water, readily yield this water in wells. This coarsely
porous earth material is called an aquifer and is the kind of mate-
rial we hope to reach by means of a water well. Fine sands, silts,
and clays, on the other hand, are not aquifers because water can-
not readily flow through the network of capillary-size pores. This
type of earth material does not yield water in a well and is called
an aquiclude. When the two types of sediment are interlayered,
that is, if an aquifer is sandwiched between two aquicludes, the
system is then comparable to a pipe, the aquicludes effectively
forming the walls of the pipe. One can understand the mechanisms

\
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of an artesian well (a flowing well) by comparing such a system
with an inclined or vertical pipe filled with water. If a hole 1s
punched in the lower end of such a pipe, water will escape, squirt-
mg out as a jet, the height of which depends on the height of water
in the pipe (the hydmuhc head) . Water rises in wells, or bubbles
up out of the ground in flowing springs, for the same reason—the
hydraulic head in the aquifer.

We know that many houses in colonial Boston had their own
wells, because some of these wells have been unearthed in recent
building excavations. Some households, however, drew water from
the town well and the town spring. The town well was about 50

feet from the intersection of Washington, State, and Court Streets,

on what is now called Washington Mall. Water came from shallow
gravel that overlay silt and till. The flowing town spring was, ap-
propriately enough, in Spring Lane, just downhill from Washing-
ton Street. William Blackstone’s famous spring was near the west-
ern end of Beacon Hill, perhaps south of Louisburg Square in the
vicinity of Acorn Street.

The quality of well water in old Shawmut Peninsula varied.
Wells in the lower part of town, close to sea level, tended to be
slightly brackish. The best water probably was found on the north
slope of Beacon Hill above Cambridge Street, because there the
wells did not have to go so deep that they were influenced by salt-
water intrusion from the harbor.

Foundation excavations for new buildings in the Beacon Hill
section of old Boston have exposed many water wells, all of which
tap thick gravels that are interlayered with, or underlie, clay, fine
sand, and till. Today, little if any water seeps into these gravels.
which at one time were full of water, because Boston is now so
completely covered with paving and buildings that almost all rain-
water is carried off by sewers, and little gets into the ground.

Wells must be kept open and protected from caving. Recently
collected data show that colonial water-well technology improved
through the years. Very early wells were simply lined with coarse
slabs of local rock, laid flat like bricks. Later, the wells were lined
with large cobbles retained by a wooden sheathing of vertical
planks held together by wooden rings. Still later, a double wooden
sheathing with cobbles in between was used, and, later yet, well-
laid brick, loosely mortared.

Pumps have been found in some of the deep wells. The device
consisted of a hollow log pipe extending down the center of the
well, on the bottom of which was a moving wooden piston fitted
with a wooden flap-valve. This was attached to the piston block by
a leather hinge. Thin lift-rods must have been attached to the
valved piston and activated by a pump handle at the surface.
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Log pipes were used for water and gas until the mid-19th
century; they have been unearthed in many localities. The pipes
were octagonal or hexagonal in cross section and about 10-12
inches in diameter. The size of the holes ranged from 3 to 4 inches.
Sections of the pipe, generally 20 feet long, were coupled by means
of tapered male and female ends. A variety of wood was used, in-
cluding oak and pitch pine.

A privately owned water company was organized in Boston in
1795. The system, involving about 40 miles of hollow log pipes,
carried water downslope from Jamaica Pond, in Jamaica Plain.
Wells continued to be used in the higher elevations of Beacon
Hill, however, because the system did not have sufficient pres-
sure to raise water very far above sea level. In 1848, a new and
more ample public supply system was inaugurated by the city. The
water came from Lake Cochituate, about 15 miles west of the
city. A retaining reservoir was built on the top of Beacon Hill at
the place where Sentry Hill formerly stood and where the State
House Annex now stands. Water was pumped up to the reservoir,
from which it flowed by gravity to all parts of Beacon Hill.

EARTHQUAKE OF NOVEMBER 18,1755

At about 4 o’clock in the morning of November 18, 1755, just
18 days after the catastrophic Lisbon earthquake had destroyed
that city and had shaken most of Europe, a very severe earthquake
tumbled Bostonians out of bed. This is the strongest known earth-
quake in the Northeastern United States on record.

On the scene at the time was Professor John Winthrop of
Harvard University, who transmitted his detailed description of
the event to the Royal Society, London, where it was published in
the Philosophical Transactions of the Society for 1757. To quote
from that paper by Professor Winthrop (1757, p. 2-3):

The night, in which this earthquake happened, was perfectly calm
and serene. In the evening there was a fog over the marshes border-
ing on the river Charles, which runs through this town: but this 1
found entirely dissipated at the time of the earthquake, the air
being then quite clear, and the moon, which wanted but 36" of
the full, shining very bright. The earthquake began with a roaring
noise in the N.W. like thunder at a distance; and this grew fiercer,
as the earthquake drew nearer; which was almost a minute in
coming to this place, as near as I can collect from one of my
neighbours, who was then on the road in this town. He tells me,
that, as soon as he heard the noise, he stopt, knowing, that it was
an earthquake, and waiting for it; and he reckoned he had stood
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still about 2’ [2 minutes], when the noise seemed to overtake him,
and the earth began to tremble under him: but, as I doubted,
whether it were so long, I counted several numbers to him as
slowly as a clock beats seconds; and then he said, he believed he
could have counted half an hundred, at that rate, before the noise
and shake came up to him. By his account, as well as thal of
others, the first motion of the earth was what may be called a pulse,
or rather an undulation; and resembled (to use his own compari-
son) that of a long rolling, swelling sea; and the swell was so greal,
that he was obliged to run and catch hold of something, to prevent
being thrown down. The tops of two trees close by him, one of
which is 25, the other 30 feet high, he thinks waved at least ten
feet (and I depend on his judgment in this particular, because he
judged right of the height of the trees, as I found by actual
mensuration); and there were two of these great wavings, suc-
ceeded by one, which was smaller. This sort of motion, after hav-
ing continued, as has been conjectured, about a minute, abated a
little; so that I, who was just then waked, and, I suppose, most
others, imagined, that the height of the shock was past. But in-
stantly, without a moment’s intermission, the shock came on with
redoubled noise and violence; though the species of it was altered
to a tremor, or quick horizontal vibratory motion, with sudden
jerks and wrenches. The bed, on which I lay, was now tossed from
side to side; the whole house was prodigiously agitated; the win-
dows rattled, the beams cracked, as if all would presently be shaken
to pieces. When this had continued about 2’ it began to abate, and
gradually kept decreasing, as if it would be soon over: how-
ever, before it had quite ceased, there was a little revival of the
trembling and noise, though no-ways comparable to what had been
before: but this presently decreased, till all, by degrees, became
still and quiet . . .

The earthquake was felt as far away as Halifax, Nova Scotia, to
the north, the Eastern Shore of Maryland to the south, Lake
George in eastern New York on the west, and on outer Georges
Bank about 250 miles east of Boston. In this last-mentioned place,
a ship in 250 feet (80 m) of water felt as though it had struck
bottom. It was fortunate that the buildings in Boston in 1755 were
low and mostly of wooden frame construction. The principal dam-
age in the city of Boston and surrounding areas, besides the over-
turning of objects on shelves and tables, was the tumbling of
chimneys and some brick walls. Many stone field fences were dc-
stroyed. Spindles of weathervanes -were snapped off or bent, in-
cluding the spindle holding the famous gilded copper grasshopper
weathervane on Faneuil Hall. The spindle was a 5-inch wooden
shaft. (Winthrop described this as the weathervane and spindle
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on the “public-market house in Boston.” In all likelihood, this
was Faneuil Hall—the original hall, that is, before the enlargement
and renovation of the building in 1805.) It is interesting to note
that Faneuil Hall is built on reclaimed or made-land—that is, sand
and gravel fill, dumped on harbor muds in the tidal zone—because
one of the lessons learned from the famous San Francisco earth-
quake of 1906 is that buildings on made-land of this type fare the

~worst in earthquakes.

Brick buildings fared less well, losing walls as well as some
chimneys. Buildings constructed during the great expansion of the
city that took place in the 19th century, when the Back Bay and
other tidal areas were filled, would fare badly in an earthquake
like that of 1755.

THE GATHERING STORM

The revolution was long in coming. The basic cause—if such a
passionate and complex chain of events can be described in a few
words—was that the British Crown and successive governments
chose to consider the colonists as second-class citizens, to use a
modern term. The colonists, on the other hand, thought of them-
selves as British first and colonials second, and, as such, entitled to
all the rights, liberties, and privileges of their fellow countrymen
living in the homeland. Perhaps they were sensitive, if not touchy,
on this matter, isolated as they were, and therefore quick to sense
abandonment. Nevertheless, successive reminders were sent from
London that the colonists were mistaken as to the nature of their
citizenship. The situation grew progressively worse in 1763 after
Britain signed the Treaty of Paris, ending the costly Seven Years’
War with France. Although Britain was the victor, she was broke,
in debt, and badly in need of extra revenues. With the rationaliza-
tion that part of the war had been fought in America (the French
and Indian War) , young King George III and his ministers thought
it only fair to tax the colonies disproportionately in order to in-
crease revenues and fill once again the empty exchequer. The list
of acts passed by Parliament or promulgated by Crown represen-
tatives with this in mind, or as punitive measures because of non-
compliance, reads like a litany of authoritarian stupidity: Writs of
Assistance, the Navigation Acts, the Sugar Act, the infamous Stamp
Act (later repealed), the Townshend Acts (later repealed except
for tea), the repressive stationing of troops and ships-of-war in
Boston, the dissolution of colonial assemblies, and the declaration
of martial law.

By 1765, Boston was already in a state of rebellion. The next
10 years were spent as though the community were suffering from
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tropical fever—one great crisis after another. Each objection by

townspeople to arbitrary acts by the authorities created additional
arbitrary regulations. It was as though both parties were caught in
a narrow passageway leading ever downward.

Among the many riotous events that took place during the
decade 1765-1775, the Boston Massacre of March 5, 1770 (fig. b),
and the Boston Tea Party of December 16, 1773, are undoubtedly
the best known. Porter (1881, p. 30-32) described the scene and
mood of the Boston Massacre:

1 romiage from AngafiWung B
Sarows 1abTing fora Tongue MWhereJosTice nps theé Mind rerof hisSout :
1 ought ¢ Shodd venal C—te the fandal of theland,
f\Vidtims Gich efe: |8 hihe relentlelsVilln from her Hand ,
rs f ve fhed, [Keen Exearmtionson this Plate nrfbrib
Shall reach aJuper who never eanbe brilid.

Carnwiin CRISPUS ATTUcKS Y PAT Care
\RK )« M orXizdts
KT o v

{

FIGURE 5.—A copper-plate engraving by Paul Revere, 1770, of the Boston Massacre, 19
from a drawing by Henry Pelham. Courtesy, Museum of Fine Arts, Boston.
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It was now nearly a year and a half since the troops had come
to Boston, and their presence was a continual source of irritation
to the inhabitants. Their services were not wanted; their parades
were offensive; their bearing often insulting. Quarrels would occa-
sionally arise between individual soldiers and citizens. ‘The troops
greatly corrupt our morals, said Dr. Cooper, ‘and are in every
sense an oppression. May Heaven soon deliver us from this greal
evill ' :

In this state of things, any unusual excitement might at any lime
occasion disastrous results. Towards the end of February an even(
occurred which threw the public mind into a ferment, and prepared
the way for the iragic scenes of the fifth of March. A few of the
merchants had rendered themselves unpopular by continuing to
sell articles which had been proscribed. One of them in particular
had incurred such displeasure that his store was marked by the
crowd with a wooden image as one to be shunned. One of his
friends, a well known informer, attempted to remove the image,
but was driven back by the mob. Greatly exasperated, he fired a
random shot among them and mortally wounded a young lad, who
died the following evening. The funeral was attended by five
hundred children, walking in front of the bier; six of his school-
mates held the pall, followed by thirteen hundred of the inhabi-
tants. The bells of the town were tolled, and the whole community
partook of ihe feeling of sadness and indignation that innocent
blood had been shed in the streets of Boston.

A few days later, a still more serious occurrence took place. On
Friday, March 2, two soldiers, belonging to the Twenty-ninth
Regiment, were passing Gray’s rope-walk, near the present Pearl
Street, and got into a quarrel with one of the workmen. Insults
and threats were freely exchanged, and the soldiers then went off
and found some of their comrades, who returned with them and
challenged the ropemakers to a boxing-match. A fight ensued, in
which sticks and cutlasses were freely used. Several were wounded
on both sides, but none were killed. The proprietor and others
interposed, and prevented further disturbance. The next day it was
reported that the fight would be resumed on Monday. Colonel
Carr, commander of the Twenty-ninth, complained to the Gover-
nor of the conduct of the rope-makers. Hutchinson laid the matter
before the council, some of whom freely expressed the opinion
that the only way to prevent such collisions was to withdraw the
troops to the Castle; but no precautionary measures were taken.
At an early hour on Monday evening, March 5, numerous parties
of men and boys were strolling through the streets, and when-
ever they met any of the soldiers a sharp altercation took place.
The ground was frozen and covered with a slight fall of snow, and
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a young moon shed its mild light upon the scene. Small bands of
soldiers were seen passing between the main guard and Murray’s
barracks in Brattle Street, armed with clubs and cutlasses. They
were met by a crowd of citizens carrying canes and sticks. Taunls
and insults soon led to blows. Some of the soldiers levelled their
firelocks, and threatened to ‘make a lane’ through the crowd. Just
then an officer on his way to the barracks, finding the passage ob-
structed by the affray, ordered the men into the yard and had the
gate shut. The alarm-bell, however, had called out the people from
their homes, and many came down towards King Street, supposing
there was a fire there. When the occasion of the disturbance was
known, the well disposed among them advised the crowd to return
home; but others shouted: ‘“To the main guard! To the main
guard! That's the nest” Upon this they moved off towards King
Street, some going up Cornhill, some through Wilson’s Lane, and
others through Royal Exchange Lane. Shortly after nine o’clock
an excited party approached the Custom House, which stood on
the north side of King Street, at the lower corner of Exchange
Lane, where a sentinel was standing at his post. ‘There’s the soldier
who knocked me down! said a boy whom the sentinel, a few
minutes before, had hit with the but-end of his musket. ‘Kill him!
Knock him down! cried seve