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ABSTRACT

The testing program undertaken by the Museum of Afro

American History has confirmed that significant archaeological

remains of Long Wharf exist within the bounds of Parcel D-10.

Two test trenches uncovered intact portions of the 1763 sec-

tion of Long Wharf at 12 ft. below surface. The archaeologists

retrieved 391 artifacts, faunal and floral remains, and samples,

many of which predate the American Revolution. It is probable

that a portion of the original wharf exists in the easternmost

10 ft. of Parcel D-10. The boring results indicate that 1826

portions of Long Wharf are located at seven ft. below surface

under what was Commerce Street

.

Long Wharf was the focal point of Boston's harbor acti-

vity during the eighteenth century. The remains are signifi-

cant because they can provide information on:

1. colonial wharf building technology

2. early Boston foodways

3. colonial crafts such as pottery making, glass
manufacture and ship building

4. colonial and federal trade

The remains can also provide information on Long

Wharf's change from servicing international and coastal trade

to servicing the fishing industry and to war-ehDus ing

.

The Museiam of Afro American History recommends that

archaeologists be allowed to record the wharf structures

uncovered during construction excavation and sample the material

remains

.
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INTRODUCTION

Parcel D-10 in Boston, Massachusetts is soon to be

developed by Marketplace Center Associates (Map 1) . The Massa-

chusetts Historical Commission determined in the Spring of 1982

that Parcel D-10 had a high potential for containing signifi-

cant archaeological materials and should be investigated.

James F. Sullivan of Marketplace Center Associates made a grant

to the Massachusetts Historical Commission to cover the costs of

the investigation. The parcel is presently owned by the Boston

Redevelopment Authority.

The purpose of this project was to determine the integ-

rity and archaeological significance of archaeological remains

on Parcel D-10. This task was limited by the existing parking

lots operations and utilities. Historical research and on-site

borings were combined to minimize site disturbance and to pre-

dict locations of archaeological remains. The borings and the

trench excavations all occurred during September 1982.

-1-



PROJECT LOCATION

Parcel D-10 is located in Boston, Massachusetts and

is bordered by State Street on the south, Commercial Street

on the west, and the Central Artery on the North and East

(Map 2). The parcel contains two operating parking lots, the

"Walkway to the Sea" (the restored cobblestone remnant of

South Market Street) , and a maintenance building associated

with Quincy Market. The almost triangular shape of the lot

is due to the right-of-way of the Central Artery.

-2-



RESEARCH

METHODOLOGY

Map examination was the first and most informative

aspect of the background research in Parcel D-10. Historical

maps of many kinds were collected to provide a picture of the

slow encroachment of wharves into the harbor from the west and

south as well as the subsequent larger scale land filling oper-

ation in 1852. Few maps for the seventeenth and eighteenth

centuries provide more than an outline of the Parcel D-10 area.

The most useful maps focus closely on particular lots with

great accuracy and detail and are located among the collection

of plans drawn for the Registry of Deeds (Map 16). Late nine-

teenth century atlases and insurance surveys covered the city

block by block and detail building structures. City maps dat-

ing from mid-century, notably those by Mclntyre and by Slatter

and Callan, also include building outlines and document a

period of great change in the land mass in the Parcel D-10 area.

Historic reconstructions compiled by Samuel C. Clough on

deposit at the Massachusetts Historical Society contain a

wealth of data on ownership from 1640 to the late nineteenth

century (Maps 9 & 12)

.

When the map information had been collected, four maps

were chosen to be redrawn on mylar sheets at a scale of

20 ft. = 1 in.-*- These were the 1852 "plan of City Wharf"

'"Prepared by Herb Heidt, Mapworks ,
Newton, MA.

-3-
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(Maps 4 & 16), the 1867 Sanborn Insurance Map (Map 5), the

1899 Sanborn Insurance Map (Map 6), and the 1964 Boston

Redevelopment Authority Map (Map 7) . These maps (called over-

lays) could be placed on top of the existing base maps to

determine the conjunction of historic structures and utilities,

parking lot features, and previous borings. They also enabled

us to choose boring placements which would avoid foundation

walls and penetrate buried archaeological remains (see Boring

Procedures for further details)

.

Additional visual information on Parcel D-10 came from

prints and photographs. Panoramas of the city and views of

the waterfront and of specific blocks and buildings were

located. Although rare for this area, they did provide more

detailed information on the building types that covered the

site and helped to determine the type of subsurface pattern

the site would have.

Documentary sources provided data necessary to identify

and interpret the sequence of structures located by the maps.

Secondary sources on the city's history provided both a context

for study and some details on the important wharves and build-

ings in the area. Primary sources were consulted for site spe-

cific information. The changes in area businesses were charted

from information in directories, almanacs, and the Direct Tax

of 1798. A title search on a sample property illustrated

ownership over time as well as the limits of the individual's

property. The voluminous records of the Proprietors of the
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Long Wharf were sampled and the minutes of their meetings,

both in the original and in abstract, provided insight into

their plans and motivations. Another view of these sites and

their developers was provided by records of Boston's town and

selectmen meetings and municipal histories. These dealt fre-

quently with the extent to which obligations were met and

nuisances avoided by the Proprietors.

The following is a summary of the documentary and

visual record which outlines the history of the filling and

use of Parcel D-10 from the construction of Long Wharf in 1711

through the final filling in the 1850s. The information pro-

vided a basis for judgemental placement of test borings and a

framework within which to analyze the materials uncovered from

the ground.

HISTORICAL BACKGROUND

The history of Parcel D-10 illustrates the development

of Boston's waterfront and its growth and change through time.

As shown on Map 8, Parcel D-10 was under water when the town

was founded in 1630. The area west of Parcel D-10 was quickly

developed during the seventeenth century and contained impor-

tant town buildings, the market, and the town house. The town

cove was developed in 1641 "for the purpose of building

wharves and warehouses" (Whitehill 1968:11). Town merchants

also built wharves out into the harbor in a process called

"wharfing out" (Maps 9 & 10). The earliest major wharf project
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was known as the Sea Wall, Barricade, or Outwharves. Begun

in 1673, the Barricado was conceived as protection for the

harbor during the Third Anglo-Dutch War. It extended across

the harbor for more than 2,000 ft., from Captain Samuel

Scarlet's wharf on the north to the Boston Sconce or South

Battery on the south. Individual investors received portions

of the area on which to build and the Barricado was armed.

It was never fully utilized and fell almost immediately into

disrepair. This was primarily because no Dutch attack occurred

and because accessibility to both the Barricado and the inner

harbor was difficult. Only a few portions of it survived into

the eighteenth century as the "island wharfs" (Whitehill 1968:

19-20) .

The development of Parcel D-10 did not begin until the

early eighteenth century. To facilitate analysis the parcel

has been divided into three parts: Long Wharf, The Channel,

and City Wharf. Long Wharf, the southern part of Parcel D-10,

reached its maximum size in the parcel at 146 ft. north of the

intersection of State and Commercial Streets. The Channel,

the area which was open water until 1852, is the area north

from Long Wharf to 274 ft. north of the intersection of State

and Commercial Streets. City Wharf is the northern part of

the parcel.

Long Wharf

In 1707, Henry Deering suggested the construction of a

wharf to extend from the bottom of King Street (now State
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Street) to the Barricade (Map 10). It was argued that not

only would accessibility and defense be vastly improved by

this new wharf, but also that the town, in a period of con-

tinued expansion, would increase its available wharfage and

warehouse space. In 1710 a group headed by Oliver Noyes

came forward to provide the capital required and the plan

for Long Wharf was accepted by the town (BRC 10:152). The

Boston Pier or Long Wharf extended east from the end of King

Street through the commonly held flats to the Barricado.

Encroachment from neighboring wharves was prohibited by a

60 foot privilege to the north and south. The investors or

Proprietors were required' to include a 30 foot extension of

King Street, to allow the town's inhabitants to dock on one

side, and to provide a gap in the length to allow boats to

pass (BRC 8:66, 67). The wharf extended 24 feet to the north

of the extension to accommodate warehouses, for a total width

of 54 feet. Little information on construction methods are

available, but many sources describe the initial build as

including the debris from the 1711 fire that burned the area

from School Street to Dock Square (Winslow 1881:11, 504).

Shortly after the wharf was completed the Proprietors agreed

to divide the northerly 24 ft. into individually owned wharf

lots for the construction of warehouses. For each share in

2
BRC refers to the 39 volumes of records published

by the Boston Records Commissioners between 1876 and 1909.
It will be followed by volume and page numbers.
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the wharf, the owner received a warehouse lot of 40 ft. in

length and 20 ft. in width in the westerly division, and

another lot 24% ft. by 20 ft. in the easterly division. They

continued to hold in common the thirty foot passage to the

south, a four foot passage to the north of the warehouses,

3
as well as the end of the wharf (SCD 25:48). Proprietors

could sell the stores they built on the wharf separate from

their interest or shares in the commonly held portions of

Long Wharf.

The Proprietors ' early records show that the group

regulated many aspects of wharf activity. The owners were

required to be

subject to the rules and regulations for the manage-
ment and improvement of the whole wharf or pier and
upholding the same in good order and repair and in
such manner and methods as are already or shall
further be agreed on by the major part of the pro-
prietors and entered in their book. (SCD 25:48)

Initially, these rules included maintenance of both the four

foot section behind and the thirty foot public way before

the warehouses. Further, not only were the plan dimensions

of the warehouses predetermined, but also the height (21%

feet stud) and roof pitch (5 feet) , as well as the require-

ment for dormer windows. These tall narrow warehouses can

be seen in Bonner's well-known map of the town in 1722, as

well as Revere ' s view of 1768 (Map 10, Fig. 1). These views

Suffolk County Registry of Deeds, book; page.
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show that, in spite of prohibitions against it, Proprietors

built on their eastern division lots before it was sanctioned

by the group. The Proprietors strove to limit the use of the

structures to merchant activities. The first activity to be

specified as unacceptable was sailmaking in 1722, followed by

the ominous presence of a billiard table in 1738. Concern

over fires was high, understandable in a city of frame struc-

tures. Renters and storeowners were discouraged from living

on the wharf because this was seen as a fire hazard. However,

the Proprietors also had trouble obtaining watchmen and

realized the benefit of a resident and paid the troublesome

Mr. Moberly t5 (Proprietors Minutes, Vol. I, passim).

Almost from the beginning, individual shareholders

and the Proprietors as a body went beyond the limitations of

their agreements with the town. During the two year construc-

tion period the Proprietors extended the wharf beyond the

Barricado and well past low water mark to ensure accessibility

by ocean-going vessels. By 1731 shareholders had made

"several" additions on the north side . . . for which in our

[the town] opinion they have no authority in the grant of

flats" (BRC 12:26). The Proprietors also neglected their

maintenance responsibilities. By 1734 the end of Long Wharf

was decaying because, in the opinion of the town, "the founda-

tion . . . was not at first faithfully laid, and performed."

There were complaints that the common way was not "unencum-

bered" and that the Proprietors "constantly demand and exact
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wharfage" on the south side of the wharf "though they belong

to our own inhabitants" (BRC 12:144-145). These indictments

failed to curtail the activities of the Proprietors and their

privileges were soon expanded. In 1765 the Proprietors peti-

tioned for a northern expansion of 20 ft. throughout the

length of the wharf saying they would build "an additional

building to each store ... of undoubtable service to the

town" (BRC 18:89-90)

.

After the middle of the eighteenth century the for-

tunes of Long Wharf declined with those of the port of Boston.

The port was eclipsed by the trowth of New York and Philadel-

phia to the south and its citizens suffered as taxes increased

while trade diminished. More and more often the Proprietors

turned their income toward expenses and repair rather than

distribute it among themselves. Repairs became increasingly

more necessary and expensive and the Proprietors found it

difficult to gather their n\jmber to act to preserve their

investment. In addition to their approved northward widen-

ing, the Proprietors rebuilt the wharf's east end at this

time, as well as making storm repairs accounting for substan-

tial debts requiring shareholder assessments. Their records

indicate that crib construction continued to be employed. In

1772, the Proprietors incorporated, thereby clearly outlining

the rights and responsibilities of shareholders. Delinquent

Proprietors, who refused to pay rates levied, might find

their share on the auction block to raise necessary funds

(Proprietors Minutes, Vol. 1, passim).
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During this time period Boston was the center of

colonial dissatisfaction with crown policies. In 1768

British troops were stationed in the town. On March 5, 1770

the Boston Massacre took place on King Street (now State

Street) a few blocks west of Long Wharf. The Boston Port

Bill was passed by the House of Commons in 1774 in response

to the Boston Tea Party. This act prohibited the loading or

unloading of ships in any part of Boston Harbor. Military

stores and food and fuel cleared through the customs officer

(who was moved to Salem) were excepted. The act took effect

on June 1, 1774. The port remained closed until the British

withdrew from Boston on March 17, 1776. During the almost

two year period, commerce all but ceased in Boston, with the

exception of the coastal trade and the importation of the

growing numbers of British troops and their supplies. Long

Wharf was in the center of these activities as the primary

docking point of the British troops. From Long Wharf the

attack on Breed's Hill and Bunker Hill was launched on

June 17, 1775 (Morris 1976:90-103; Warden 1970).

The shifting fortunes of the port of Boston brought

changes in the use to which the warehouses were put by their

owners and occupants. Through the eighteenth century Long

Wharf warehouses were valuable to their owners, in many cases

remaining in the hands of the same family in much the same

way that corporation shares did. But after the war the wharf

deteriorated and many owners ceased to use their Long Wharf



12

property as their basis of operation, turning them into

rental properties. By 1798 only 3 of the 14 Long Wharf

stores in Parcel D-10 were owner occupied. In addition, it

is difficult to determine from extant records of this period

the quality of maintenance and the extent to which the ware-

houses were rebuilt. The Hales Map of 1814 indicates that

stores 17-25, included in the eastern section of Parcel D-10,

were by then constructed of brick (Map 14)

.

Although the importance of the port of Boston dimin-

ished with the growth of New York to the south, its citizens

continued to associate together to improve the waterfront

and to maintain the importance of Long Wharf in the maritime

economy. The Broad Street Associates turned first to the

confusion of wharves to the south of Long Wharf early in the

nineteenth century. They filled the area and laid out Broad

and India Streets following the line of the new shore. India

Wharf (1803) and Central Wharf (1819) pushed into the harbor

and uniform brick warehouses and a Custom House were con-

structed to accommodate the wealth generated by the China

Trade (Map 14) . These large and modern facilities attracted

the majority of commission and general merchants away from

Long Wharf.

In the 1820s the City of Boston undertook a major con-

struction project northwest of Long Wharf, the Fanueil Hall

market development. Commercial Street became the eastern

extent of the shoreline and was connected to State Street by
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the taking of stores 9, 10 and 11 on Long Wharf (Map 15).

The Proprietors, responding to the development of the area,

petitioned and received their third extension to the north.

The total addition measured 78 ft. from the then current

northern boundary of the stores, and extended from store #12

at the corner of Commercial Avenue east through store #34.

The Wharfinger, Elijah Loring, oversaw the construction and

pro-rated the costs among the storeowners. Costs included

pile driving, ranging from 39 piles at store #12 to 99 piles

at #17, as well as breaking up earlier construction. Stores

17 through 24 were charged for "digging and removing stones

of old sea wall," while stores 25 through 34 bore the expense

of "digging and removing old boxing plank" (Proprietors

Receipts/Accounts, June 1825). This expansion allowed store-

owners to build an additional 20 ft. to the north, and in

fact, the Proprietors required that this be completed within

a year so that "the line may be full, uniform, and regular"

(Proprietors Minutes, 13 April 1825). With this addition,

Long Wharf reached its maximiim size in Parcel D-10.

It was during this antebellum period that the old age

of Long Wharf became a hindrance to the Proprietors. The

economy of the port improved after the War of 1812 while in-

land railroad development, the pre-eminence of the clipper-

ships and the establishment of the Liverpool packet meant

that waterfront improvements continued. Still more new and

exceptionally fitted-out wharves competed with and hurt the
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corporation (Map 17) . Like the rest of the nation they

suffered during the Depression which began in 1837. At the

same time, one author suggests, the Wharfinger during this

period mismanaged the pier (Forbes 1915:52). By the mid-

1840s, fewer than 20% of the city's commission merchants and

10% of the ship-owning general merchants were located on

Long Wharf. Perhaps due to the proximity of the provisioning

center at Faneuil Hall Market, Long Wharf became a center for

three quarters of dealers in salt and pickled fish, as well

as the location of the salt house and fish inspectors. It

also attracted the city's flour dealers.

After a special meeting to determine how best to

"prevent the declension of its value" in 1844, the Proprietors

came up with a plan to improve their facilities, including

rebuilding stores on the east end of the wharf, deepening the

channels on either side, and leasing the whole to a manager

for development (Proprietors Minutes, Vol. 3, passim ) . At

the same time they chose to sell their rights to the 50 ft.

dock area north of their wharf to just east of Commercial

Avenue to Josiah Quincy, explicitly for the filling (Proprie-

tors Records, Miscellaneous Deeds). This meant that stores

#12 through 34 were no longer wharves , but part of a newly

developed commercial land area (Map 5). At the same time,

the areas which had been held by the corporation, the passa-

ges to the north and south of the individually held stores,

were turned over to the city for public ways. The Quincy
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deed explains that the 88 ft. area behind these stores would

be maintained as a public way, Commerce Street. Negotiations

were taken up with the Proprietors of the adjacent Central

Wharf and Wet Dock Company to fill in a section of the slip

they shared before the Custom House and to construct the State

Street Block on the south side of State Street from Gridley

J. F. Bryant designs. In 1868 the Proprietors granted a 65 ft.

extension of State Street to the city in a "deed of dedication."

From the time of these last filling episodes the concerns of

the Long Wharf Corporation no longer relate to Parcel D-10.

At the southern end of Parcel D-10 the Long Wharf

stores remained. It appears from twentieth century photo-

graphs (Fig. 5 & 6) that the stores on State Street maintained

their nineteenth century form, except for the addition of

stories and face lifts, until their demolition in 1971. On

the remaining 78 ft. of Long Wharf north of the stores.

Commerce Street was built 58 ft. wide. North of Commerce

Street a commercial block was constructed on the remainder of

Long Wharf and portions of the filled channel. These were

demolished in 1971.

The Channel

The Channel portion of Parcel D-10 starts approxi-

mately 146 feet north of the intersection of State and Commer-

cial Streets and ends approximately 274 feet north of the

same intersection (Map 4). This area was part of the flats.
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which were any area between the low and high tide marks.

Until the 1820s this area was harbor which ships passed

through to reach western portions of Long Wharf, David Spears

Wharf and Greene's Wharf (Map 14).

At this time, the City of Boston began a massive

rebuilding of the city's market area, bringing order to the

area northwest of Long Wharf. The town dock had been filled

but the area was a warren of woodsheds and privately held

wharves insufficient to accommodate the provisioning of the

growing city. The Mayor, Josiah Quincy, devised a plan begin-

ning with the filling of a large area before Fanuiel Hall for

the construction of a new granite market house, and adjacent

warehouses to the north and south. The western bound of the

development area was marked by Merchants Row, and land

extended east to the end of Eustis and David Spears Wharves

(Map 15). The city acquired the property to the north of

State Street and Long Wharf from the Proprietors, as well as

other area land, wharf and dock owners. They then laid out

new streets roughly parallel to the street and wharf:

Chatham, South Market, North Market and Clinton. Commercial

Street at the water's edge formed the eastern boundary con-

necting to State Street. The city constructed City Wharf,

the northern boiindary of the channel in 1831.

The Channel was divided into four functions after

this date (from south to north) : docking area for Long Wharf

(35 ft.); a common passage 30 ft. wide for City Wharf and
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Long Wharf; a docking area for City Wharf (35 ft.) and a

narrow strip of flats (ca. 27 ft. wide at Commercial Street)

(Map 16). Proprietors of Long Wharf and City Wharf were

responsible for dredging the common passage so that boats

would have the necessary clearance. By 1852 this area was

filled for further commercial development. By the 1860s a

commercial block was constructed on 100 ft. of the channel

and part of Long Wharf between Commerce and South Market

Streets (Map 5). The style of architecture employed was the

Palazzo version of Boston's Granite Style. Constructed of

brick', the buildings were faced with hammered granite employ-

ing structural elements rather than ornament for visual inter-

est. Granite post and lintel construction on the first floor

allowed large plate glass windows to display the merchandise

of the stores' proprietors. Belt courses and a large cornice

tied together the repeating windows in the five story struc-

tures, topped by a gable roof lit by dormer windows (Bryant,

1972 rpassim) .

City Wharf

The northernmost portion of Parcel D-10 was part of

the Channel until the 1820s. Once the new Fanuiel Hall or

Quincy Market was completed, the City Council considered the

disposition of the flats that lay on the opposite or east

side of Commercial Street. As Quincy notes in his Municipal

History ;



18

There were at this time active influence without
door at work to induce the City Council to make a
sale of these wharf and dockage rights. Capital-
ists see early and clearly the value of choice
locations of business and investment (1852:244).

The location was considered by the designated committee to

be so convenient to the city's most active business area that

the rights should be retained by the city until its value

could be determined. At an expense of $18,856.75, a new City

Wharf was constructed (Map 16) . It added substantially to

the made land within Parcel D-10 as Map 5 illustrates. The

wharf was subsequently leased in 1832 in an agreement which

called for an annual rent of $10,000 for 20 years, as well as

the construction of ten brick stores, all of which reverted

to the city in fee simple in 1852. A packet office was con-

structed on the south side of the wharf. Flour merchants

occupied much of the space in the stores, probably because of

the proximity to Quincy Market. The wharf generated a sub-

stantial income of over $15,000 in the twenty year period;

but even though its worth increased vastly to an estimated

$400,000, the arrangement was not extended. After the Channel

was filled in in the 1850s, the stores and packet office were

torn down and a new commercial building was constructed

between South Market and Clinton Streets (Fig. 3) , similar

in style to the buildings just south of it.

Parcel D-10: 1855-1979

After 1855 Parcel D-10 was part of the warehouse dis-

trict around Quincy Market. The changes made in the buildings
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involved, usually, the additions of interior partitions, the

raising of roof lines, and maintenance. In the 1950s the

Central Artery was built and Parcel D-10 acquired its present

shape. In the late 1960s urban renewal, by the Boston

Redevelopment Authority, resulted in the demolition of all

the standing structures on Parcel D-10.

CHRONOLOGY

1630 Boston settled by Europeans

1673 Third Anglo-Dutch War - Barricade constructed

1711 Fire that destroyed area from School Street
to Dock Square

1711 Original Long Wharf constructed.
(Approximately 24 ft. on Parcel D-10)

1734 Wharf in decay

1765 Northern expansion of Long Wharf 20 ft., wharf
and stores

1768 British troops arrive

1774 Boston Port Bill - Port of Boston closed

1775 British Occupation

1776 British Evacuation

1826 Northern expansion of Long Wharf
78 ft. (stores - 20 ft.)

City Wharf constructed

1852 Channel filled
Commercial blocks constructed

1971 Demolition of all buildings on D-10 site

1976 Quincy Market rehabilitation
Waterfront Park opened



RESEARCH DESIGN

The archaeological site examination of Parcel D-10

provides a unique opportunity to study the history of Boston's

waterfront. Unlike many urban archaeological sites which

have been investigated, this site represents primarily com-

mercial and business activity rather than domestic or indus-

trial activity. Urban sites differ from rural sites because

they have a higher intensity of activity. Urban sites also

have greater rates of disturbance from continual building

and moving and land altering activities.

Urban sites usually are formed as the result of

three processes; Parcel D-10 has the potential to demonstrate

all three.

1. Day-to-day activities produce gradual deposition.

At Parcel D-10 slow accumulation resulted from

commercial activities on Long Wharf and later City

Wharf. To what extent is this deposition visible

on the harbor floor? Is there any evidence of cargo

slippage or sunk vessels? Can the changing activity

types be distinguished among layers? To what extent

was the harbor used as a general dumping area for

the city? Specifically, did Quincy Market diomp any

refuse from its provisions trade? Can more familiar

domestic refuse be distinguished from commercial?

Is there evidence that the harbor was periodically

dredged to allow access to the inner portions of

the wharves?

-20-
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2. Construction and destruction of buildings produce

site specific features. As the parcel area was

filled, the resulting wharves and land were devel-

oped with commercial buildings. To what extent

does this building type produce archaeological

features? Is there daily accijmulation of refuse

on a retail/storage site?

3. Leveling and filling alter topography. At least

five successive filling sequences contributed to

the formation of Parcel D-10: 1) shoring Long

Wharf's cribbing with the rubbish from the ruins

of a 1710 fire (Winsor II, 405); 2) the northward

wharfing out of Long Wharf; 3) the construction of

Quincy Market on made land; 4) the construction of

City Wharf; and 4) the filling of the area for the

construction of Atlantic Avenue. Can these succes-

sive fills be differentiated? How did wharf con-

struction vary over time? Were buildings added

directly onto existing wharves or were special

filling techniques employed?

The last research question concerns methodology.

What is the best and most efficient method(s) of testing an

urban site with physical restrictions (utility lines, proxim-

ity to major tourist atrraction)
,
deep fill, and possible wet

deposits? The Museum selected two methods to use during the

site examination: borings and test trenches.



TESTING PROGRAM: BORINGS

METHODOLOGY AND PROCEDURES

The Museum of Afro American History selected a two-

part testing strategy for Parcel D-10. Part One was a test

boring program designed to obtain information on the sequence

of deposits, on possible obstructions, on wet deposits and

on the location of the remains of wharf and building features.

Part Two was the excavation of test trenches to locate

features and deposits.

Sampling strategies are normally designed to provide

maximum data recovery with a minimal amount of testing. Dis-

cussions of the various strategies which can be employed

usually emphasize random sampling schemes and are essentially

concerned with ideal almost pristine situations (i.e. Redman

1974, Muller 1976). Conducting archaeology in the center of

a major metropolis, in this case Boston, necessitates the

consideration of a wide spectrum of factors which depart

from the commonplace. In the case of Parcel D-10 these

factors included avoidance of utilities, maintenance of

traffic flow in a functioning parking lot, and educating the

public while assuring their safety. All of these things

contribute to development of a working, practical, and scien-

tifically sound testing strategy.

-22-
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Part One of the testing strategy, test borings, was

designed to maximize coverage of Parcel D-10 while minimiz-

ing disturbance. This method has been used in other urban

testing situations in New York City (Rothschild & Rockman

1981), Providence, Rhode Island (Rubertone and Gallagher

1981), and St. Augustine, Florida (Deaghan 1981). However,

while the test borings mentioned above were auger borings,

the D-10 borings interspersed solid core samples (Split spoon

samples )

.

The area available for sampling was restricted by a

number of utility lines (Map 3), a maintenance building, and

parking lot apparatus. It was decided to sample the remain-

ing area based on the documentary evidence, especially the

historic map information. The overlay maps described under

Research Methodology showed where obstructions , such as

walls, might be avoided. Boring locations were first selected

with a particular feature, building or historic question, as

its purpose. For instance, borings numbered 1, 12 & 14 along

State Street were located to test for remains of Long Wharf

(circa 1711). These locations are termed "judgmental." In

the rest of the area, with no known particular features,

borings were located every 60 feet. These locations are

termed "systematic." All of these boring locations were

then put into priority categories for consultation with the

developer. The priority categories were:
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Priority 1 . --Judgmental locations which were not near

utilities and which were not in driving lanes.

Priority 2 . --Systematic locations which were not near

utilities and which were not in driving lanes.

Priority 3 . --Judgmental locations which ran the risk

of disrupting the operation of the parking lot.

The final boring locations were selected in a meeting

with the developer (Maps 4 & 7). A total of 15 borings were

drilled and 9 were priority 1 borings. Two priority 2 borings

were done. When the boring process began it became clear that

the parking lot plan (i.e. spaces and lanes) did not correspond

to the plan which was used to select boring locations. Conse-

quently some locations were abandoned and four additional loca-

tions were chosen based on field conditions and obstructions

encountered during drilling. All the borings were compared with

borings taken in March of 1982 by the Guild Drilling Co., Inc.

The test borings were taken by the Bay State Boring

Company with a Mobile B-40L drill rig which employed both a 5 3/4

inch diameter auger and a two foot long, 2 inch diameter split

spoon or core. The auger drilled to five feet below surface (the

length of one auger attachment) . At this point a two foot spoon

or core was pounded into the ground from five to seven feet to

obtain a solid sample. After this sample was obtained, a

second auger section was drilled from five to ten feet and

the spoon sample was repeated from ten to twelve feet.
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This was usually the procedure on each boring, although

consecutive spoon samples were taken in some cases, and

augers were used more often in the case of an obstruction.

During the auger intervals the dirt churned out of the hole

was watched for changes in soil coloration and content and

for artifacts. Artifacts were bagged and labelled. When a

spoon sample was retrieved it was examined, described, and

usually the entire sample was bagged. When it became clear

that the five to seven foot intervals in most boring samples

were construction debris of brick and mortar these samples

were not saved.

When below ground obstructions were encountered, such

as brick, or more often granite foundation stones, attempts

were made to drill through them. If this met with failure

then the location of the boring was altered by a few feet.

In all but two cases, obstructions were able to be by-passed.

In those instances when obstructions forced abandonment of

a boring location, efforts were made to choose a similar

location, thereby ensuring the integrity of our sample.

RESULTS (Appendix I)

With the exception of borings 2, 3, and 6, the first

9% feet of each boring were very similar. A gravel fill

level from 0-5 feet was probably put down after the 1968

demolition. This was followed by varying degrees of rubble

fill to usually 9% feet below surface. This was apparently
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the cellar depth of the buildings destroyed in 1968. The

cellars were filled with rubble from the demolition.

"Long Wharf" Borings (1, 2, 12, 13, 14, 16)

A total of 6 of the 15 borings were chosen for the

purpose of locating Long Wharf. Borings were located within

wharf buildings and on the 1826 wharf deck (>fep 4). Boring 1 was

located next to State Street at the southernmost portion of

the parcel. Boring 1 hit concrete at 10 feet below surface.

The spoon sample from 10-12 feet brought up 10 inches of

concrete followed by 12 inches of solid wood. Below the

wood the auger brought up gray harbor muck with a great

deal of wood fragments. This continued to about 15% feet.

From 15% feet to 17 feet below surface was gray harbors-

clay with a great quantity of shell.

Borings 12, 13 and 14 were also located along the

State Street boundary. Borings 13 and 14, west of boring 1,

both hit obstructions. Boring 13 hit an obstruction at

8 feet, probably a building wall. Boring 14 hit a granite

foundation at 10% feet. Above the foundation from 5-10 feet

coal ash and cinder were found instead of rubble debris

.

Boring 12, east of boring 1, brought up a leather fragment

between 10-12 feet. Below this level was the harbor muck,

mixed with some brick fragments, to 16 feet.

Boring 16 was located north of boring 12. Granite

chunks or a granite foundation were found at 9% feet. Below

the granite was harbor. clay .

.
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Boring 2 contained gravel fill to approximately 5

feet below surface. From 5 to 6 feet rubbles was encount-

ered. Muck, shell, and traces of brick and iron were found

from 6 to 7 feet. The gray clay was then encountered. This

stratigraphy is similar to Guild borings B-103A and B113 in

the same vicinity. Up until 1852 when the area between Long

Wharf and City Wharf was filled in the northernmost portion

of Long Wharf was decking with no buildings (Map 4) . A por-

tion of this area then became Commerce Street. It is there-

fore possible that certain portions of Long Wharf decking

were not destroyed by later construction.

'^Channel" Borings (3, 4, 8, 10, 15)

Five test borings were placed within the area which

constituted the channel between City and Long Wharves. By

1866 this channel had been filled and buildings were con-

structed on the made land. Borings 3, 4, 8, 10 and 15 were

all placed in this area (Map 4 ) . Boring 3 hit an obstruction

at 6 feet. The original location of boring 10 (Map 4) was

obstructed at two feet below surface, and therefore was moved

two feet to the north. Here the gravel fill and light build-

ing debris was followed by harbor clay about twelve feet

below surface. Boring 4 came down on top of a pile at about

13.5 feet, retrieving a two foot core of solid wood, as well

as an additional 33% inches of solid wood. This wood was

overlayed by over 4 feet of dense rubble; concrete, brick

and wood. This was covered by five feet of dry gray/green
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sand with some fragments of wood, brick and mortar. This

suggests that this may well be a support pile driven to

support a post-1852 building.

In both borings 8 and 15, evidence of the post-1866

buildings was clearly visible. Boring 15 was unable to break

through what may be a concrete floor at 9% feet. Concrete

was visible on the drill bit. The same floor may have been

encountered in boring 8. Here rubble was discovered at about

9 feet, with a foundation from 10% to 12% feet, at which point

it was broken through. Below this was the harbor clay.

"City Wharf" Borings (6, 7, 11)

Four boring locations were chosen to drill through

City Wharf. Unfortunately it was in the vicinity of City

Wharf that the coring machine experienced the greatest degree

of difficulty in completing its task. Only three of the four

borings were actually done.

Borings 7 and 11 were located in order to sample the

stores on the wharf and a section of decking on the wharf.

Both exhibited the general site stratigraphy of gravel fill

to 5 feet, rubble at approximately 12 feet, and harbor clay

below 12 feet.

Borings 5 and 6 were located in the cobblestone

"Walkway to the Sea" because it had been a street since 1852

and no utilities were shown under it (Map 3) . Boring 6 was

expected to hit the packet office on City Wharf. After the

cobblestones were removed the auger drilled 2.5 feet and
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broke a bit. A new bit was used but could not break through

the obstruction. The boring crew felt that either there was

a very thick concrete base to the "Walkway to the Sea" or

that unmapped utilities exist under the old road. Boring 5

was cancelled because of this uncertainty.

CONCLUSION

The results of the borings were compared with the

Guild borings. The conclusions are:

1. Boring 1 contained a foot of wood suggesting the

existence of wharf remains at 11 feet below surface. Guild

boring BlOl also contained a great deal of wood (Appendix I)

.

2. Boring 2 was the only boring which did not have

a thick rubble level (suggesting a filled cellar) . Guild

borings 113 and 103A had similar stratigraphy. This may

signal that the decking portion of Long Wharf remains undis-

turbed under the utilities for the now defunct Commerce Street.

3. The two commercial buildings constructed between

Commerce and Clinton Streets seem to have destroyed City

Wharf above 12 feet. The portion of City Wharf under the

"Walkway to the Sea"is obstructed, but i^^Y be intact under

the obstruction.

4. The channel below 12 feet does not seem to be

disturbed. However, the harbor clay retrieved from borings

10 and 8 contained only organic material.



TESTING PROGRAM: TRENCH EXCAVATION

METHODOLOGY AND PROCEDURES

Trench placement was limited by existing utilities and

parking lot operations. The boring results showed that the

trenches would have to be a minimum of 10 ft. deep to get below

the 1971 demolition debris. Trench 1 was placed at the south

end of Parcel D-10 starting at the location of boring 1 and mov-

ing northward. (Trench 2 was to be placed to intersect City

Wharf.) Boring 1 had intersected wood which was believed to be

associated with Long Wharf (Map 4). Trench 1 was placed so that

it would not intersect building walls and might intersect the

first expansion of the wharf. When Trench 1 confirmed this, it

was decided that the further investigation of Long Wharf was a

high priority. Trench 2 was intended as a northward extension

of Trench 1, but was moved 13 ft. eastward to avoid unstable

walls. It was placed where building 18 on Long Wharf had been

located.

Because this excavation was conducted in an urban area

with very high pedestrian traffic, an information flier was pro-

duced and handed out to persons stopping to observe the excava-

tions. The filer, "This is Archaeology?", is reproduced in the

Appendix.

RESULTS

Trench 1

Trench 1 was located 10 ft. north of the southern

boundary of Parcel D-10 and was 9 by 26 ft. at the surface.

The top four feet of the trench was characterized by consoli-

dated fills comprised of compact sands and gravels (Fig. 7).

-30-
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Below the four foot level lay a thick compact level of rubble

and debris from the 1971 demolition of the State Street build-

ings. A looser rubble layer followed to just over 6 feet

below surface (b.s.). A foot thick level of greenish clay

was then followed by a loose wood and brick rubble level.

This level bottomed on a concrete floor at nine feet four

inches b.s. This was the cellar floor of building 17. The

floor was cleaned and photographed. An architectural feature

was discovered in association with the floor consisting of

the cast iron support or pier for a lolly column (Fig. 8).

The concrete floor, which measured one foot thick, was broken

up with a large jack hammer attached to the machine's bucket.

Below the concrete floor was a brick support for the pier.

When the concrete floor was cleared away a highly organic layer

of muck was discovered. This level had the highest artifact

content, predominantly eighteenth century debris. The con-

crete floor had sealed these lower levels, so there was

little intrusive recent twentieth century demolition debris.

The western portion of the trench was disturbed by the brick

pier and a ledge of concrete 2.75 ft. wide was left on the

east side. The area excavated below 10 ft. was approximately

4.25 by 11 ft.

At approximately eleven feet from the surface the

first of several large logs (A) was encountered. It was

located in the southern wall of the trench running east /west

(Figs. 9 8c 10). Shortly thereafter, another log (B) was
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discovered, again running east/west approximately nine feet

north of the first log. A somewhat smaller log (C) between

A and B was torn out by the backhoe. It was most visible in

the east and west wall profiles of the trench. Perpendicular

to logs A-C was log D which intersected beams B and C (Figs

.

10 & 11). Also perpendicular were logs E and F which seemed

to have overlain log B but were displaced and mangled by the

backhoe (Fig. 12). Most of these logs were only partially

unco-.vered so that a minimum amount of measurements could be

taken. They were:

Log A - probably pierced by Boring 1 - ca. 12 in.
in diameter.

Log B - ca. 10 in. in diameter

Log C - ca. 8 in. in diameter

Log D - ca. 18 in. in diameter
12% ft. in length (Fig. 13)

Log E - ca. 18 in. in diameter

Log F - ca. 15 in. in diameter

A section of Log D was taken and samples were submitted to

Dr. Elso Barghoorn at Harvard University. Dr. Barghoorn

identified the samples as Atlantic white cedar. When samples

of the organic muck was wet screened, cedar bark was found.

This suggests that the logs were not finished when they were

used.

In the southern portion of the trench, between logs

A and B, and approximately three feet below them, the machin-

ery encountered what looked like a log flooring. The logs
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ran east/west and were glimpsed briefly as the bucket pushed

water and mud aside. The machine operator, Arthur Standish,

said it felt like a "corduroy road" or logs laid side by

side. He reported that he had encountered a similar feature

while excavating the foundation of the Marriott Hotel which

is further east on Long Wharf. Excavation was halted at

approximately 15 ft. b.s.

Below 11 ft. b.s. water was a problem and hindered

visibility and hand excavation. A few artifacts were found

in situ, but most could not be seen. A large number of small

shells were also encountered. In order to sample the content

of the muck a portion of each bucket load brought up by the

backhoe was placed in a plastic garbage bag. These were

labelled with their approximate depth and location. Five

samples from 12 to 15 ft. b.s. were taken. They were each

wet screened in an effort to recover artifacts and faunal and

floral material. From 11 ft. b.s. to 13 ft. b.s. the wet

organic and gray clay muck contained the highest number of

manmade objects. In general the deeper samples contained

more gray clay and less decayed muck and the clay became

stif fer

.

4
A total of 138 artifacts, flora, fauna and samples

were collected from trench 1 (excluding shells which are dis-

cussed below). Eleven ceramic fragments were found, five

^Certain categories of objects were sampled either
because of their size or number. They include: brick, wood,
mortar, plaster, concrete, slate, linoleum, tar, coal and
charcoal

.
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utilitarian and five refined. The utilitarian fragments

consist of one piece of unglazed earthenware, four pieces

of lead glazed red earthenware (one burned or a waster)

,

and one piece of buff bodied combed slipware. It is impos-

sible to differentiate British from American red earthen-

wares during the Colonial Period unless there are distinc-

tive designs or markings. Barton has dubbed these "Anglo-

american wares" (Barton 1981). Boston had earthenware

potteries from 1665, and Charlestown was a center of earthen-

ware production in the eighteenth century (Watkins 1968:19-20,

24-38) . The fragment of buff bodied cotnbed slipware was

found just below log A. It has a notched edge and was prob-

ably part of a pie plate. It was made in Staffordshire,

England between 1700-1770, probably after midcentury (Hume

1969:134-135).

The refined ceramic tablewares found in trench 1

consist of four fragments of Staffordshire white salt-glazed

stoneware and one fragment of thin bodied buff earthenware.

White saltglazed stoneware was manufactured in England

between 1720 and 1770 (Hume 1968:114-115; Lewis 1969:61).

One fragment appears to be a portion of a tea bowl rim. The

other fragments are very small and thin, probably fragments

from a tea service. The piece of thin bodied buff earthen-

ware may be Whieldon, manufactured in England 1750-1775

(Hume 1968:123-124)

.
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There were seven fragments of a free blown glass bottles

found in trench 1. Six fragments were of light green glass from

a wine bottle including pieces of a base and a neck. The form

and base measurement of the bottle resembles late eighteenth cen-

tury examples (Hume 1968: 67-68); Wilson 1972: 9). The other

light green fragment may be a piece of a case bottle. These are

probably pieces of imported glass, although the first Boston area

glassworks in Braintree was in production from 1750-1768 (Wilson

1972: 47-48).

Eighteen clay tobacco pipe fragments (seventeen stem and

one bowl) were found in trench. Fifteen of the seventeen stem

fragments have bore diameters of 5/ 64th of an inch which date

from 1710 to 1750 and two have bore diameters of 4/64th which date

from 1750 to 1780 (Hume 1968:298). Two small fragments of leather

and three plastic fragments were also found.

Structural materials include four fragments of window

glass, two fragments of slate, three treenails (treenails or

trunnels are cylindrical pins of hardwood used in ship and wharf

construction) and two fragments of brick tile. Samples of mortar,

wood, charcoal, coal and brick were taken. Three pieces of flint,

probably used as ship's ballast, were discovered. A wooden keg

stopper or bung was also found.

Floral (18) and faunal (15) remains were found, some in a

remarkable state of preservation. The floral remains include 5

seeds (4 cherry and 1 peach pit (?), a pine cone and twigs

(Martin and Barkley 1973: 108 & 166). The faunal remains
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are two fish vertabrae , one cow (bos) astragalus, one tarso-

raetatarsus of a small bird, one femur of a small mammal, one

(squirrel?) skull, one cow? (bos) mandible, two large mammal

teeth and six unidentified bones (von den Driesch 1976; Olsen

1964).

When the soil samples from trench 1 were processed,

a large number of shells (Molluscan remains) were found in

the deposits. Specimens which had the umbo or "hinge" (for

bivalves) or the spire (for snails) were collected and sub-

mitted to Dr. Russell J. Barber, Institute for Conservation

Archaeology, Peabody Museum, Harvard University. His report,

"Analysis of Molluscan Remains from Parcel D-10, Boston

Harbor" is s-ummarized here and appended in its entirety

(Appendix III) . The 231 specimens are identified as belong-

ing to two snail species (24) and seven bivalve species (207)

^Vppendix III, Table 1). The environmental tolerance of

these species was identified (Appendix III, Table 2), and

then analyzed in conjunction with the vertical distribution

information (Appendix III, Table 1), This analysis indicates

that in the prehistoric and early historic periods the

Parcel D-10 portion of Boston Harbor included hard intertidal

(rocky?) substrates and mudflats (13.5 to 15 ft . b . s
.
) . At

the same time the distribution of two bivalve species suggests

that adjacent mudflats were being filled and dredged. This

would correlate with the progressive wharfing out northeast
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and southeast of Long Wharf, as well as the 1711 construction

of Long Wharf. The analysis also indicates that the sediment

load increased, thereby driving out certain species. Size

distribution analysis was done for one species in the assemb-

lage, Mya arenaria (soft shell clam) (Appendix III, Table 3).

It indicates that in the 13.5 to 13.9 ft. b.s. sample there

seems to have been catastrophic mortality of certain shell

fish. This would also correlate to wharf construction.

Analysis of the remains found in trench 1 indicate

they date predominantly to the middle to late eighteenth

century, suggesting that this portion of the wharf was

constructed around that date. The upper soil samples (10.5 to

13 ft. b.s.) contained 957o of the manmade artifacts (exclud-

ing construction related items). The lower samples (13.5 to

15 ft. b.s.) contained mainly shells, some structural debris

and organic remains such as twigs. This suggests that the

upper levels date to the 1763 expansion and that the lower

levels pre-date this expansion. The level and role of the

"cordoroy road" remains unclear and would have to be examined

during further excavations.

Trench 2

Trench 2 was placed 13 feet east of trench 1 and 33

feet north of the parcel's southern boundary (State Street)

(Maps 4 & 7). This location was chosen to find later exten-

sions of Long Wharf. The trench was moved eastward for

safety reasons.
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The initial nine and a half feet of trench 2 was

comprised of unconsolidated fills similar to those found in

trench 1 (Figure 14), primarily gravel to 3 ft. b.s. and

rubble to 8.75 ft. b.s. At 6 ft. 10 in. b.s. the trench

excavation uncovered what appears to have been the east founda-

tion wall of building #18. This was a substantial wall con-

sisting of two two-brick thick walls. Between the two walls

were dry laid granite blocks 23 in. square, set on 8-12 in.

of stone chips. The brick walls bottomed on the concrete

floor 8.75 ft. b.s. The fill material directly associated

with the architectural remains consisted primarily of build-

ing debris.

The granite stones were left in situ as an east

retaining wall and only the floor to the west of the wall was

removed, an area approximately 8 by 15 ft. The northern por-

tion of the floor was broken, probably during the 1971 demo*

lition. The floor itself proved to be different from that

uncovered in trench 1. A two inch layer of concrete was

followed by two courses of brick and then a four inch layer

of concrete. Below the floor (10 ft. b.s.) was a 1.5 ft.

layer of loose gravel accompanied by some large stones. This

type of fill was not found beneath the floor exposed in

trench 1.

At 11,5 ft. b.s. the highly organic, gray muck fill

found in trench 1 was uncovered. Like trench 1 it contained

a concentration of artifacts. Several wooden beams and
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finished timbers were found. Figure 15 illustrates the

features at a depth of about 12 feet. Three planks (G,H,I)

running east-west formed a platform. They were 13 in. (G)

,

10% in. (H) and 11% in. (I) in width and sit on piles. Three

piles were visible below plank I. Perpendicular to this plat-

form were two planks (J, K) 15 in. in width with their north-

ernmost extension approximately that of the platform. The

platform and planks J and K abutt , but are not joined. Three

small logs (L.M.N) which ran east-west were destroyed by the

machine. Logs L and M v/ere approximately 5 in. in diameter

and log N could not be adequately measured.

North of the platform the construction differed. The

granite wall continues below the level of planks J and K

(11 ft. 7 in. b.s.). West of the wall and north of the

platform were large uncut fragments of granite suggesting

this area was filled with stone. Excavation had to be halted

at this point because of unstable walls.

Artifacts and other remains were recovered in two ways.

Fill from just below the concrete floor was inspected as it

was brought to the surface. Fill north and south of the

platform was wet-screened in the trench. As in trench 1 as

the excavation went deeper the clay displaced the organic

muck. Most of the artifacts were recovered from just below

the concrete floor and from under and around the platform

(planks G,H', I).
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A total of 253 artifacts, samples, and floral and

faunal remains were recovered from trench 2. There are 16

ceramic fragments consisting of two redware, four buff earthen-

ware, four stone ware, and two semi-porcelain fragments. One

redware piece has a black lead glaze inside and out and is

probably a portion of a small bowl. The other is a small un-

glazed fragment. Boston and Charlestown had redware potteries

from the mid- seventeenth century and these could have been

made there or have been imported from England (Watkins 1969:

19-20) , Two buff bodied earthenware fragments are everted rim

sherds of Staffordshire slipware mugs, ca. 1700-1750 (Hume

1968:134). One has a brown dot on its exterior. Two fragments

of buff bodied Staffordshire slipware pie plates (ca. 1700 to

1775) were also found. One fragment of English brown salt-

glazed stoneware (ca. 1690-1775) is in the collection, as well

as a small (ca. 1 in. diameter) white salt-glazed object

resembling a cup (ca. 1720-1770) CHume 1968:114-115 , Lewis

1969; 61). The other three fragments m,ay be examples of

Charlestown stoneware. The Parker pottery located in Charles-

town was the first Boston area pottery to produce stoneware

ca. 1742 (Watkins 1969:34-36) and Charlestown continued to be

a center of stoneware manufacture in the nineteenth century.

Two of the pieces are part of the base and body of a pot.

The two pieces of semi-porcelain are portions of the rim and

base of a small plate made post-1820.
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Numerous bottle glass fragments (125) were found in

trench 2. Brown or amber free blown bottle glass fragments

(113) were identified as 21 base fragments, 10 neck fragments,

and 82 body fragments. Light green free blown bottle glass

fragments (12) were identified as two base fragments, two

neck fragments, and eight body fragments. These bottles were

wine or spirits bottles. The forms and base measurements of

the bottles resemble late eighteenth century English exam.ples

(Hume 1968:67-68; Wilson 1972:9). They could possibly be

early American glasshouse products as the first glasshouse in

the Boston area was in Braintree ca. 1750-1768 (Wilson 1972

:

47-48). The base of a clear free blown tumbler or flip dates

to before 1840. There is also one piece of unidentified glass.

Only two white clay tobacco pipe fragments were found

in trench 2, one a bowl fragment and one a 5/64 stem fragment

(ca. 1710-1750) (Hume 1968:298). A lead musketball (ca. 80mm.)

which appears to have been fired was recovered. Three small

fragments of leather, two pieces of iron, and two pieces of

plastic were found. Structural remains include one nail, one

wire, window glass fragments (30), a porcelain insulator frag-

ment, other utilitarian porcelain (2), a sewer pipe fragment,

linoleum (12) and a fragment of rubber. Samples of brick,

plaster, slate, tar, granite, charcoal, coal, mortar and wood

were retrieved. The wood sample included bark shavings,

probably poplar or birch. These types of wood would have been

used for shingles (Dr. Barghoorn, personal communication).

One unidentifiable bone and two cherry pits were found. Twelve

ieces of flint were also found.
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CONCLUSIONS

Trench 1 was placed to intersect the earliest (1711)

portion of Long Wharf at 24 ft. north of the south boundary

of Parcel D-10. The excavation uncovered a cedar log con-

struction which resembles a crib construction. Logs A, B,

and D may have formed three sides of a crib. The crib would

have been sunk at the outside walls of the wharf and log B

intersects with the projected north wall of the 1711 wharf

(Fig. 17, Map 4). However, although most of the artifacts

from trench 1 date to the eighteenth century, they post date

the 1711 construction date. Records of the Long Wharf pro-

prietors and of the Boston selectmen indicate that the wharf

deteriorated during the 1730s and that when the wharf was

widened in 1763 old portions of the wharf may have been dis-

mantled and replaced. Trench 1 apparently contained the

1763 expansion. An assortment of "domestic" artifacts and

remains (pottery, wine bottles, bone) and remains relating to

the wharf itself (treenails) were found. The comparatively

large number of white clay tobacco pipe stems (18) may relate

to the wharf construction, i.e. deposited by workmen. Of

interest is the identification of the logs as cedar, specific-

ally Atlantic White Cedar (Chaeaecyparis thyoides) (Barghoorn,

personal communication). It is durable, has high quality and

does not rot easily. "It grows in a narrow coastal belt 50

to 130 miles wide from southern Maine to northern Florda and

westward through southern Mississippi" (Little 1959:1).



43

Trench 2 was placed northeast of trench 1 to inter-

sect the northernmost extension of the 1763 wharf (Map 4) . A

different type of construction from trench 1 was found south

of plank G consisting of planks set on piles. Planks J and K

appear to have borne the east wall of building #18, and this

construction may relate more to store construction than wharf

construction. Pile driving is mentioned in the Long l\Fharf

Proprietor's records in 1825. The records also mention "digg-

ing and removing old boxing plank" charged to stores 25 through

34 (Proprietors Receipts/Accounts, June 1825). Is the con-

struction in trench 2 "boxing plank"? North of plank G the

the small area excavated contained slabs of rock and no visible

timber construction. This coincides with the recorded loca-

tion of the "old sea wall" removed in 1825 during the wharf

expansion (Map 4) . The expense of removing the stones of the

old sea wall were charged to stores 17 through 24 (Proprietors

Receipts/ Accounts , June 1825). Could these be remnants of

the old sea wall which was probably constructed in 1763?

More artifacts were found in trench 2 than in trench 1,

especially wine bottle fragments. The dateable artifacts con-

sist of eighteenth century items such as English slipwares and

stonewares, the wine bottles (1760-1840), the semi-porcelain

(mid-nineteenth century) , and linoleum and plastic fragments

(twentieth century). Clearly the area has been disturbed, but

the predominance of eighteenth century ceramics suggests the

initial construction is 1763, possibly disturbed 1826.
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The birch or poplar bark shavings suggest shingling for the

stores

.

A review of other waterfront excavations in New

England shows similarities to construction techniques found

at Long Wharf. At both Charlestown, Massachusetts and Straws

berry Banke, New Hampshire, crib construction has been found

(Pendry et al. 1982:88; Harrington n.d.:16). At Newburyport

,

Massachusetts, corduroy cribwork ballasted with granite field-

stone was found in a post-1800 wharf portion of Gunnison's

Wharf (Faulkner 1978:36). In Charlestown, a wharf constructed

of horizontal planking on piles was discovered at a pre-1836

wharf. Four other kinds of pre-1835 construction were also

found at these sites, suggesting there were no set methods

or chronologies in wharf construction. However, Andrea

Heintzelman-Muego of DeLeuw, Gather and Parsons is in the pro-

cess of compiling eastern seaboard findings into a chronology

including those sites mentioned above, and sites in Salem,

Massachusetts; New London, Connecticut; New York City, New York;

and Alexandria, Virginia (personal communication, Andrea

Heintzelman-Muego)

.



SIGNIFICANCE

Boston, Massachusetts was the largest colonial American

port until 1756 and was surpassed by only New York and Phila-

delphia during the rest of the eighteenth century. Long

Wharf was the hub of Boston's maritime trade, handling much

of the international and coastal trade for the town of Boston.

The wharf served not only private merchants but also the pub-

lic. A portion of Long Wharf exist east of Atlantic Avenue

(and is listed on the National Register of Historic Places)

,

but it dates to the reconstruction and expansion of the wharf

in 1857. All above ground remnants of the eighteenth century

Long Wharf disappeared between 1868 to 1870, The archaeologi-

cal testing in Parcel D-10 has uncovered a portion of "Lost

Boston" : eighteenth century Long Wharf is intact 7 to 12 feet

below surface in Parcel D-10. These remains are significant

because

:

1. Long Wharf was the busiest and one of the largest
wharves in New England in the eighteenth century.

2. The remains of Long I^Jharf are an example of the
maritime activities of eighteenth century Boston.

3. The remains shed light on eighteenth century wharf
construction and appearance, of which little .is

known

.

4. The artifacts and faunal and floral remains in and
around the wharf are very well preserved because
they are in wet clay below sea level. Organic
remains such as leather, bone and seeds, which
often deteriorate on New England sites, are in an
excellent state of preservation here.

-45-
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5. The artifacts represent a time capsule of eighteenth
century Boston including, locally made pottery,
leather goods, items related to shipping, food
remains which might indicate diet, and imported
goods such as glass.

6. This is only the third archaeological site which has
been tested in Boston. The Bostonian Hotel site con-
tained seventeenth and eighteenth century components,
and the African Meeting House site is primarily nine-
teenth century. The Long Wharf site is only the
second eighteenth century archaeological site found
within the antebellum bounds of Boston.

7. Very few wharf sites have been found on New England
waterfront archaeological excavations.

8. Below the historic period remains (13.5 ft. and
below) exist natural historic information on the pre-
1711 flora and fauna of Boston Harbor which may pro-
vide information on early species and species adapta-
tion.



RECOMMENDATIONS

We suggest that an archaeological team monitor the

excavation for the foundation of the new building. This would

entail the archaeologists and the excavation contractor coordi-

nate their efforts. The archaeologists would:

1. Monitor the excavation to ensure that no archaeo-

logical features are destroyed before mapping.

2. Evaluate any wharf or fill features. If they have

been almost wholly destroyed they will be mapped and then

excavation may proceed.

3. Excavate, with the help of machinery, any features

(such as the 1824 Long Wharf decking) which are not signifi-

cantly disturbed, and recover artifacts and other remains.

At this point the primary significant information to

be retrieved relates to types and methods of wharf construc-

tion and filling. Artifacts recovery will depend on the degree

of disturbance. Late nineteenth century buildings and features

are not of primary significance.

The Museum's archaeological staff suggests the follow-

ing guidelines concerning the material remains recovered from

Long Wharf

:

1. Long term conservation of the artifacts, particul-

arly those which are apt to deteriorate (e.g., glass bottles,

leather, bone) be undertaken immediately.

-47-
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Figure 7. East Profile of Trench 1

(2 ft. from SE comer)
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Figure 14. West Profile of Trench 2

(8 ft. from SW comer)
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APPENDIX I BORING LOGS

(A) Auger (S) Split Spoon

Boring #1 9/8/82

0-5 ft. (A)

5-7 ft. (S)

7-10 ft. (A)

10- 11 ft. (S)

11- 12 ft. (S)

12- 15.5 ft. (A)

15.5-17 ft. (S)

Boring #2 9/8/82

0-5 ft. (A)

5- 6 ft. (S)

6- 7 ft. (S)
7- 10 ft. (A)
10-12 ft. (S)

12-15 ft. (A)

Boring #3 9/8/82

0-5 ft. (A)

5-6 ft. (S)

Obstruction

7:45 a.m.

Gravel and brown soil

Rubble

Gray clay, wood fragments & brick
fragments

10 in. cement

Wood

Gray mud with wood fragments

Gray clay with many shells

9:45 a.m.

Gravel and brown soil

Rubble

Shell, traces of brick,
iron fragments
in gray clay

Gray clay with many small shells
and some peat

12:50 p.m.

Sand and gravel fill

Brick and mortar

Probably brick wall

I-l



Boring |4 9/8/82

0-5 ft. (A)

5-7 ft. (S)

7-10 ft. (A)

10-12 ft. (S)

12- 13.5 ft. (S)

13.5-16.5 ft.

16.5-18 ft.

Boring #6 9/10/82

0-2% ft.

Obstruction

Boring #7 9/9/82

0-3 ft. (A)

3-5 ft. (A)
5-7 ft. (S)
7-8.5 ft. (A)

8.5-10 ft. (A)

10-13 ft. (S)

13- 14 ft. (S)

Boring #8 9/9/82

0-5 ft. (A)
5-7 ft. (S)
7-9 ft. (A)

9-10.5 (A)

10.5-12.5 (S)

12.5-14.5 (S)

14.5-16.5 (S)

1-2

10:45 a.m.

Brown sand and gravel fill

Wood, brick, mortar and gray-brown silt

Dry sand and small gravel. Shell at 10 ft.

Rubble (brick & concrete) "fill

Concrete, brick & wood obstruction

Wood (33%" - probably a pile)

Gray clay and silt, many shells

6:30 a.m.

Sand

Heavy concrete (?) broke 2 teeth of bit

6:30 a.m.

Brown sand and gravel

Brick rubble

Wood - water 10 ft.

Empty - probably blockage

Gray clay mixed with brick and wood
debris , then shell

12:22 p.m.

Sand & gray green clay
Clay fill

Brick, glass, mortar rubble

Foundation

Empty sample

Gray clay and silt mud



1-3

Boring #10 9/9/82 9:11 a.m.

(Two sites for this boring to the north and east hit a
granite obstruction at 2 feet)

0-5 ft. (A) Gravel and sand fill with pieces of
granite

5-7 ft. (S) Mortar and gray sand with
7-10 ft. (A) nail fragments
10-12 ft. (S)

12-14 ft. (S) Gray clay with shell and wood

Boring #12 9/9/82 11:05 a.m.

0-5 ft. (A) Gravel and sand fill

5-7 ft. (S) Brick rubble and mortar mixed
7-10 ft. (A) with gray clay

10-12 ft. (S) Brick, mortar, wood, a leather
fragments mixed with clay

12-14 ft. (S) Gray clay with brick fragments

14-16 ft. (S) Gray clay with brown muck, shell,
brick and tar

Boring #13 9/10/82 10:10 a.m.

0-5 ft. (A) Gravel and sand fill

5-7 ft. (S) Black ash/Gravel (6")
Concrete (9")
Brick, mortar and wood (9")

7-9.5 ft. (A) Brick rubble

Obstruction Probably brick foundation

Boring #14 9/10/82 8:35 a.m.

0-5 ft. (A) Dark brown sand with some pebbles

5-7 ft. (S) Coal ash and black
7-10 ft. (A) cinder

10-10.5 ft. (S) Granite, concrete & mortar

Obstruction Granite foundation



1-4

Boring #15 9/10/82 11:07 a.m.

0-5 ft. (A) Gravel and sand fill

5-5.75 ft. (S) Sand & oil soaked gravel
5.75-7 ft. (S) Concrete
7-9.5 ft. (A)
Obstruction Probably concrete floor

Boring #16 9/10/82 12:15 p.m.

0-5 ft. (A) Brown sand and gravel

5-7 ft. (S) Rubble, brick, granite chunks and mortar

7-10 ft. (A) Rubble
10-11.5 ft. (S)

11.5-13 (S) Granite chunks and tar
13-15 ft. (A)

15-17 ft. (S) Empty

17-19 ft. (S) Gray clay with many shells, wood (and
fish vertabra)



APPENDIX II: RECOVERED MATERIAL REMAINS

Trench 1

Box 1 - 12
' below surface

Artifacts: One black bead

One White clay tobacco pipe stem
(5/64) fragment

One wood keg plug

Flora & Fauna : One burned bone fragment

Samples : Three brick fragments

One mortar fragment

One piece of charcoal

Box 2 - South of Log B - 12-13' below surface

Artifacts : Two fragments of plain lead glazed
earthenware

Two window glass fragments

One fragment blue plastic

Five white clay tobacco pipe stem
fragments (1-5/64, 2-4/64)

One white clay tobacco pipe bowl fragment

Wood

Flora Sl Fauna: One bone (fish vertabra)

One seed - Cherry

Samples: Seven brick fragments

Four small pieces of coal

One piece of slate

II-l



II-2

Trench 1 - Cont .

Box 3 - North of Log B - 12-13' below surface

Artifacts: One fragment red earthenware - burned
(may be a small waster fragment)

One light green case bottle body fragment

One wooden trunnel

One piece of flint

One piece of thin gray slate cut in a circ

Flora & Fauna: One fish vertabra

One bos (cow) astragalus

Four unidentified bone fragments

One seed - Cherry

Samples: Seven brick fragments

One piece of mortar

Five wood fragments

Box 4 - 13.5-13.9' below surface

Artifacts: One window glass fragment

One white clay tobacco pipe stem fragment
(5/64th)

One leather fragment)

Flora & Fauna: One tarsometatarsus of a small bird

One seed - peach pit (?)

Samples : Three brick fragments

Two stones

Box 5 - 13.9-15' below surface



II-3

Trench 1 - Cont .

Flora & Fauna: One pine cone

One reed

One seed - Cherry

One unidentified femur

Samples : Three brick fragments

One charcoal piece

Bag 14A - Backdirt ca. 10.5-12' below surface

Artifacts : One unglazed red bodied earthenware

Two dark green bottle glass fragments

Six white clay tobacco pipe stem fragments
(5/64)

One leather fragment

Two brick tile fragments

One chunk of flint

Flora & Fauna: One tooth

Three shells

One seed - Cherry

Samples: One brick fragment

One piece of charcoal

Two pieces of coal

Bag 15 - Wood and Brick (above concrete floor)

Artifacts: One fragment of plastic

Samples : One brick fragment

One piece mortar

One piece wood

One piece charcoal
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Trench 1 - Cont .

Bag 16 - South Wall of Trench below tQgi.. A

Artifact: One fragment of buff earthenware
pottery with slip decoration and
pie plate edge

Bag 17 - Ca. 11-12' below surface

Artifacts: Four fragments of Staffordshire white
salt-glazed stoneware.
1720-1760

One fragment refined buff-bodied earthen-
ware (Whieldon?)

One fragment window glass

Four fragments of a dark green bottle

Four white clay tobacco pipe stem fragments

One trunnel

One fragment of Ivory or shell

Flora & Fauna: One tooth

One (squirrel?) skull

One unidentified bone

Sample: One brick fragment

Bag 18 - Backdirt ca. 13' below surface

Artifact: One piece of thick blue plastic

Bag 19 - 12' 3" below surface

No remains

Bag 20 - 13.5-13.9' below surface - backdirt

Artifacts: Ribbed red earthenware fragment with black
glaze

One fragment of flint
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Trench 1 - Cont .

Samples: Three pieces of wood

One piece of coal

Bag 21 - 11.5' below surface

Flora & Fauna: One (cow?) mandible

Bag 22 - 13.9-15' below surface

Artifacts : One wooden trunnel

One unidentified wood object

Trench 2

Bag 1 - Fill on cement floor

Artifact: One wire fragment

Bag 2 - Fill directly below cement and brick floor

Artifacts: One fragment domestic stoneware

Two fragments of a semi-porcelain
small plate

One fragment of a porcelain insulator

One fragment utilitarian porcelain

One base and one neck of freeblown light
green glass bottle

Thirty-eight fragments of brown/amber
freeblown bottle glass

One unidentified nail

One wire fragment

One piece' blue plastic

Three pieces of flint
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Trench 2 - Cont .

Flora & Fauna: One oyster shell

Samples: Two pieces plaster

One piece wood

One piece charcoal

One piece coal

Eight pieces linoleum

One unidentifiable mass (rubber or plastic?)

Bag 3 - Fill below brick and cement floor

Artifacts: One window glass fragment

Four brown freeblown glass bottle fragments

Bag 4 - South of platform 12.5' below surface

Artifacts : One fragment lead glazed red earthenware

One fragment brown dotted buff earthen-
ware mug rim - English

One fragment buff bodied earthenware with
dark and light brown combing - pie plate
rim - English

One fragment thin red earthenware

One fragment English brown saltglaze
stoneware 1690-1775

One fragment window glass

Four light green freeblown bottle glass
fragments

Eleven brown freeblown glass fragments

One unidentified glass fragment

One white clay tobacco pipe stem fragment

Two leather fragments

One musketball (.80 caliber has been fired -

may not be accurate)

One fragment of wax(?)
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Trench 2 - Cont .

Flora & Fauna: Two shells

One seed - Cherry

Samples : One brick fragment

One piece of slate

One blob tar

Bag 5 - North of platform - approxiinately>12;5"' ?beIow-:!surface

Artifacts: Two fragments window glass

Three fragments brown fireeblown bottle glass

Bag 6 - On top of platform

Artifacts: One fragment ceramic sewer pipe(?)

Two fragments window glass

Eight fragments brown freeblown bottle glass

One white clay tobacco pipe bowl fragment

Flora & Faunda: One unidentifiable bone

One poplar or birch bark fragment

Sample: One brick fragment

Bag 7 - Fill between floor & p;latform

Artifacts : Two fragments domestic stoneware

Eight fragments brown freeblown bottle glass

One clear freeblown glass tumbler base
with pontil mark

Bag 8 - On top of platform

Artifacts: One fragment buff earthenware with combed
slipping

Three fragments brown freeblown bottle glass

Four chunks of flint
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Trench 2 - Cont .

Bag 9 - Fill below pllatform

Artifacts : Five brown freeblown bottle glass fragments

Four wooden objects

Flora & Fauna: Two pits

Bag 10 - Fill around S. H and platfonn

Artifacts : One fragment un'glazed redware

One buff earthenware cup rim

One fragment Staffordshire white salt-
glazed stoneware (1720-1760)

One fragment domestic stoneware

One fragment utilitarian porcelain

Three pieces of window glass

Six pieces freeblown light green bottle gla

Seventeen pieces freeblown brown bottle gla

Five chunks of flint

One piece of plastic

One piece of green linoleum

One piece of brown linoleum

Samples: Three charcoal fragments

Bag 11 - Fill around Q.,^ U ^nd; platform

Artifact: One leather fragment

Bag 12 - Fill around Q, H an4 platform

Artifacts: One glass fragment

One piece wooden lath(?)

One wooden peg

Two wood shavings
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Trench 2 - Cont .

Flora & Fauna: One seed - Cherry

Bag 13 - Fill north of platforms- piaster .& mortar

Artifacts : Seven window glass fragments

Fifteen bottle glass fragments

Two pieces iron

One piece of rubber

One piece of linoleum

Flora & Fauna : One wood twig

Samples: Three mortar fragments

Two charcoal fragments

Two granite fragments

Bag 14 - South of platform

Artifact: One bottle glass fragment
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INTRODUCTION

This dociament reports the identification and analy-

sis of molluscan remains recovered during archaeological

excavations at Parcel D-10 in downtown Boston, Massachusetts.

The specimens were collected and submitted for analysis by

Beth Bower, Archaeologist for the Museum of Afro American

History and director of the archaeological work at this loca-

tion.

The specimens studied were sorted from soils removed

from Trench 1. The uppermost deposits from which shells were

extracted lay at 12 feet below surface and dated to the

second half of the eighteenth century. The deepest deposits

lay at 15 feet below surface and apparently pre-dated Euro-

pean presence in Boston. The 1711 construction of the wharf

corresponds to the deposits at 13.9 feet below surface and a

bit higher.

It is assumed that all of the shells recovered and

analyzed came to their sites of discovery through natural

processes rather than human intervention. That is, the

creatures whose shells were found are believed to have lived

and died near where the shells were found, not to have been

collected at one spot and consumed at another, with the shells

discarded at a third spot. The nature of the assemblage-

-

with a predominance of small individuals of species not

normally eaten by human beings--supports this assiimption.
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Because of this assijmption, the primary goal of this

analysis has been the docximentation of the changing environ-

ment of the harbor bottom. In large part, the change has

been the result of recent human modification of nearby areas.

IDENTIFICATIONS

Table 1 summarizes the molluscan remains per each

depth unit. (Table 2 gives common names.) To be counted in

Table 1, a shell needed to include the umbo or "hinge" (for

bivalves) or spire (for snails). If this criterion were not

in force, fragmentation would inflate certain species counts

more than others. For snails, the numbers in Table 1 are

minimum numbers of individuals; for bivalves, the numbers

equal about twice the minimum numbers of individuals.

All of the species identified are presently found in

the vicinity of Boston Harbor, and no range extensions are

necessary. All are marine species that could have lived in

Boston Harbor.

ENVIRONMENTAL TOLERANCE

Table 2 outlines the environmental tolerances of the

species identified in the assemblage. When coupled with the

vertical distribution information in Table 1, several patterns

emerge

.

First, two species requiring intertidal, hard sub-

strates (Littorina obtusata and Mytilus edulis) occur in the
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lower levels but not in the upper. This suggests that inter-

tidal rocks may have been removed or covered sometime around

the construction of the wharf.

Second, at about the same time, there appears to

have been filling or dredging of adjacent mudflats. One mud-

flat species (Cijmingia tellinoides ) appears in both early

levels but in no later levels. Another mudflat species (My

a

arenaria) continues through all levels but in continually

decreasing densities.

Finally, the presence of Mulinia lateralis only in the

lower levels suggests that the sediment load increased after

wharf construction. Alternatively, wharf construction may

have altered currents in such a way that the quiet water

needed by this species no longer was available.

Throughout the entire sequence, subtidal bottom

dwellers requiring mud substrates abounded, indicating a con-

tinuity of this environment from earliest times until filling.

SIZE DISTRIBUTION

Table 3 presents data on size distribution of Mya

arenaria from the assemblage. The size of the chondrophore

,

the spoon-like projection on the left valve of shells of this

species, has been shown to have a very high correlation with

the clam's overall size and, by inference, its age (Nelson

1975). This table, therefore, provides a rough mortality

table for clams in different levels. It should be remembered.
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however, that breakage affects small shells inordinately,

skewing the measurable sample; also, already small samples

were made even smaller by the exclusion of right valves

(with no chondrophores ) and valves with broken chondrophores

.

Shipman (1981) and others have discussed the typical

mortality distribution for catastrophic death assemblages

(where a catastrophe produces an assemblage with the same

characteristics as a living population- -many young and gradu-

ally decreasing numbers in other categories with increasing

age) and for attritional death assemblages (where a popula-

tion gradually dies from natural causes, creating an

assemblage which mirrors typical ages at death- -many young

and old, but relatively few in the intermediate category).

The size distributions from the upper levels, though

based on small populations, suggest attritional death. The

distribution from the 13.5-13.9 ft. depth, on the other

hand, is more difficult to interpret. It fits the basic

catastrophic death assemblage, but the intermediate age cate-

gory is considerably too high and the old category may be a

bit underrepresented. This probably indicates a mixture of

a catastrophic death assemblage (created by wharf construc-

tion?) with a preceding or succeeding attritional death

assemblage

.

The final and deepest assemblage fits no known model

of death frequencies. It is either a truncated distribution

where the larger individuals have been removed (perhaps by
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predators?) or an inflated distribution where smaller indi-

viduals have been concentrated (perhaps by currents?).

Neither of these explanations is particularly attractive,

since bottom-feeding predators are infrequently so selective

as implied, and since there are no indications of the con-

centration of other small bivalves in this level. The proper

explanation remains unclear.

SUMMARY

Based on the analysis given above, the following con-

clusions seem warranted. In the prehistoric period and early

historic period, this portion of the Boston Harbor included

hard, intertidal (rocky?) substrates and mudflats. About the

time of the construction of the wharf (1711-1763) , the sedi-

ment load of the water increased, and the hard, intertidal

surfaces were either destroyed or covered. At the same time,

the amount of mudflats reduced considerably. This period

also seems to have seen catastrophic mortality of certain

shellfish, perhaps as a result of wharf construction.

Throughout the period represented, subtidal and mud substrates

continued to support shellfish.
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Species Common Name Environmental Tolerance

Littorina obtusata round periwinkle

Nassarius trivittatus

Mytilus edulis blue mussel

Mya arenaria soft shell clam

Cuminqia tel 1 i no ides

Mulinia lateralis dwarf surf clam

Nucula proxima nut clam

Macoma bal thica

Macoma sp.

intertidal, hard substrate, among
j

rockweeds

subtidal , shallow water, mud substrate

intertidal or subtidal (rarely,
shallow water), hard substrate

intertidal or (less commonly)
subtidal , mud substrate,
especially mudflats

intertidal or subtidal, mud
burrower, especially mudflats

subtidal, shallow and quiet water
with low sediment load, sand

or mud substrate

subtidal, shallow water, sand or
mud substrate

subtidal, bays or inlets, shallow
water, mud or sandy mud substrate

subtidal, bays or inlets, shallow
water, soft substrates

Table 2. Species present and environmental tol erances



Depth,
Below Surface 0-5

12 feet 1

12 - 13 feet 4

13.5 - 13.9 feet 7

13.9 - 15 feet 14

III-9

Chondrophore Length, mm.

5-10 10 - 15 over 15

1

4 1

4 6 —

3 —

Table 3. Size distribution, Mya arenaria .
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