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Chapter One
Introduction
This book describes the archaeological investigations at a very unusual site, the Middleborough Little
League Site, located in Plymouth County in southeastern Massachusetts. Not only is this site unusual
due to the nature and quantity of the materials which have been recovered from it; it has also been the
location of ongoing field investigations for twenty seasons. While some regional sites have been the
subject of long-term investigation in past years, most notably the nearby Wapanucket Site (1950-1982;
Robbins 1981), most archaeological excavations over the past several decades have been much more
short-term operations.
To a large degree, the typically short duration of investigations is the result of a series of laws and
regulations enacted at the Federal and state levels which seek to place archaeological work within the
framework of historic preservation efforts. The most important of these laws, the National Historic
Preservation Act of 1966 (Public Law 89-665; 54 U.S.C. 300101 et seq.) and its attendant regulations (36
CFR Part 800) define a series of four phases for archaeological work, particularly at locations which are
threatened by development, and over which there is some governmental oversight, either in the form of
public land ownership, public funding, or the issuing of public permits. While this law originally applied
only to projects involving Federal lands, funding, or permits, most states, including Massachusetts, have
adopted the same regulations and standards for projects at the state and municipal level. At the state
level, all such archaeological work is under the jurisdiction of the Massachusetts Historical Commission
(MHC), an official agency within the office of the Secretary of the Commonwealth. These four phases
have thus become the gold standard for all archaeological work in the United States, and are as follows:
o
o

o

Reconnaissance Survey: The goal of this phase is to determine whether cultural materials
older than 50 years are present or absent at a site. If no such materials are found to be
present, the development project may proceed.
Intensive Survey: The goal of this phase is to establish the boundaries of the distribution of
the cultural materials at a site, horizontally, vertically, and (if possible) chronologically, and
also to obtain an initial impression of what sorts of activities were taking place at the site. In
some jurisdictions, including Massachusetts, this phase and the previous one are combined
into a single phase, called a Locational Survey. If the site is small, if the cultural materials
are entirely in disturbed soil or are all more recent than 50 years, or if the activity patterns
are not considered of interest for further investigation, the development project may
proceed.
Site Examination: The goal of this phase is to determine conclusively the integrity and
significance of a site identified in the previous phases. Integrity refers to the degree of postoccupational disturbance present at the site, and a determination of what percentage of its
cultural material remains relatively undisturbed. For the Little League Site, site integrity will
be covered in detail in Chapter Five. Significance is evaluated on the basis of four criteria:
A. Important to the study of American history, including pre-European cultural
sequences. This requires establishing the age(s) of the cultural material, either
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through absolute dating methods such as radiocarbon, through stratigraphy, and/or
through the examination of the styles of artifacts present, as these are known to
have changed over time.
B. Important to the lives of important individuals in American history. This relates only
to events in the lives of those persons which were significant to their biographies.
Since we are rarely able to know the names of any individuals who lived prior to
European contact, let alone their biographies, Criterion B is not relevant to most
pre-European indigenous people’s sites.
C. Representative of important trends in American history, or a unique site, such as the
work of a master. Sites may be considered either unique or representative of trends
for each defined period of the pre-European or post-Contact sequences, and also at
either the national, state, or municipal level. Thus, in Massachusetts, which has 351
cities and towns, and nine defined periods of indigenous, Native American
occupation, a total of 3,168 pre-Contact indigenous sites might be deemed eligible
on the “representative” portion of this criterion: one for each town, and one for the
state as a whole, times nine. Obviously, unique sites could potentially add to this
number.
D. Capable of yielding information important to the science of archaeology. (36 CFR
Part 800)
If a site possesses little integrity, and/or if it cannot satisfy any of these four criteria,
then it is deemed ineligible for preservation, and the development project may proceed.
However, if it does have some integrity and if it satisfies one or more of the four criteria,
it may be nominated to the National Register of Historic Places. If the nomination is
accepted, the site receives some protection from further development.
o

Data Recovery: If the site is determined to be National Register eligible, and if there is
no “prudent and feasible” alternative to its development, this phase is employed, under
a Memorandum of Agreement between the government and the prospective developer,
to extract, under controlled scientific conditions, a significant percentage of the site’s
volume, by large-scale open area excavation. Once this has been done, the
development project may proceed. In some cases, the destruction of the site can be
mitigated by changing the development plans so as to avoid the most significant
portions of the site, or by burying the site under fill so as to avoid impacting it.

Most of the archaeological work done in southern New England today is limited to only the first two
phases, and, as a result, most sites are known from only a very limited amount of exposure. Since most
of the work done under these guidelines is paid for by developers working under the requirements of
government agencies to comply with the law prior to construction, even those operations which go as
far as Data Recovery are of limited duration, usually no more than two field seasons. As noted above,
this is one of the things which makes the Little League Site unusual, though long-term excavations used
to be more common in this region. As we shall see in Chapter Four, all four of the above operational
phases have been applied, at one time or another, to the site. The Little League site is being nominated
to the National Register of Historic Places on the basis of three of the four criteria (A, C, and D).
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In addition to being a locus for the detailed investigation of pre-European cultural material, the site has
also served as the training ground for many undergraduate and graduate students, mostly for
undergraduates at Bridgewater State University (formerly Bridgewater State College) who are seeking
careers in the field of Public Archaeology – the work of performing all of the phases described above
under paid contract, the profession of Cultural Resource Management. Bridgewater State has long had
a specialized concentration in Public Archaeology within its Anthropology Department, whose goal is to
prepare students for careers in this field. In addition to their in-class course work, students in this
concentration are required to take nine credits of fieldwork and/or equivalent laboratory work. The
current state standard for participation at a leadership level in archaeological fieldwork is a total of nine
months of field/laboratory experience, at least six of which must be in the local region, plus a Master’s
degree in archaeology or related fields (MHC 1979). Participation in the field school is most often the
first exposure these students have to the rigors of archaeological fieldwork.
In addition to the Public Archaeology Concentration, the Anthropology Department offers training in
two of the other subfields of Anthropology, and strongly encourages students in its Cultural
Anthropology and General Anthropology Concentrations to obtain archaeological field experience to
broaden their appreciation of the larger discipline. Many undergraduates in all three concentrations
have taken this opportunity. A smaller number of graduate students, mostly seeking degrees in
teaching, have also participated in the field program, as have a number of students from other regional
universities, for transfer credit, and a few high school students under the university’s Dual Enrollment
program. Over the years, a total of 175 students have participated in the excavations at the
Middleborough Little League Site, all under the author’s direct supervision.
Since 1991, Middleborough has also been the home of the Robbins Museum of Archaeology, a whollyowned subsidiary of the Massachusetts Archaeological Society. The Robbins Museum serves as the
curatorial facility for much of the cultural material excavated at the Little League Site, and offers to the
public educational displays of some of the artifacts found at the site. In addition, over the years there
have been 34 amateur members of the Society who have served as volunteer participants in the
fieldwork at the Little League Site. My only requirement for them to participate is that they have had
some prior archaeological field experience in the region, as my time needs to be devoted to training the
student participants, especially those who have not had prior field experience. Some of the students
who have completed their nine credits of fieldwork have also returned to work at the site on a volunteer
basis. A photomontage of the field crews from the 2006, 2007, 2009-2014, and 2016-2019 seasons
appears in Figure 1.1 below.
Most of these operations have taken place during the summer, with some fall fieldwork as well, on
weekends. Several of the students who worked in the field and in the laboratory during the field season
have undertaken a variety of analyses of the material from the site for Directed Study or Departmental
Honors credit during the regular academic year, or (after graduation) on grants I was able to obtain from
the Center for Academic Research and Scholarship at Bridgewater State. Students have also been
instrumental in creating exhibits featuring materials from the site at the Robbins Museum.
In addition, a number of colleagues, both from the academic world and from several of the indigenous
communities in the area, have provided helpful insights into various aspects of the site. These include
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Sandra Clark, Richard Enright, Brian Evans, Peter Fletcher, Cielito King, Susan Jacobucci, Tonya Largy, and
Sharon Mahan from the academic community; and Elizabeth Perry, Joyce Rain Anderson, Rolf CachatSchilling, Earl Chase, and Linda Coombs from the local Native communities.

Figure 1.1: Photomontage of field crews from twelve seasons at the Little League Site
I would like to thank the following students and volunteers, without whose work at the site and in my
laboratory this book would not have been possible: Kaitlin Ahern, Haley Albano, Stephanie Al-Khatib,
Kirsten Altig, Charissa Amaral, Eric Anderson, Khalilah Andrews-Abdur-Rasheed, Brenna Audette, Maria
Avery, Maya Bahl, Edward Bajercius, Carly Baker, Courtney Baker, Lauren Bateman, Michelle Bayly,
Grace Bello, Donna Belloli, Andrea Boon, Melissa Braden, Phillip Brady, Jessica Bradley, Willis Brennan,
Marie Brewer, Janice Brocklehurst, Emily Brunelle, Sharon Burchfield, Christopher Burkle, Rebecca
Burlingame, Matthew Caerulius, John Campbell, Jennifer Marie Campinell, Anthony Capozzi, DawnAllen Carlson, Earl Chase, Andrew Chiappetta, William Chisholm, Jessica Chmielorz, Minis Chuigyn, Paula
Churbuck, James Cisternelli, Katherine Clark, Erica Clavin, Jacob Coffey, Tracy Colter, Mary Concannon,
Angelique Connor, Jennifer Cormier, Peter Corriveau, Jennifer Cote, Bonnie Coulombe, Wilfred Couts,
Kyle Cramsey, Leo Crowley, Katelyn Cummings, Adam Cutler, Doc Delaney, David DeMello, Kevin Dente,
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Daniel DeSousa, David DeVore, Kathleen Donovan, Christopher Doty, Kerri Doze, Donald Drew, Kaitlin
Drouin, Sandra Durham, Julie Eccleston, Adrienne Edwards, Helen Elias, Robert Elias, Kate Elliott, Melissa
Emery, Sabrina Estabrook, Ammie Farrar, Julie Fay, Brady Fitts, Caitlin Fitzgerald, Erin Flynn, Timothy
Fohl, Cory Fournier, Jeremy Fraine, Lea Fuchs, Robert Furlong, Martha Gaby, Robert Gaby, Jessica
Gagnon, Michael Gagnon, Donald Gammons, Daniel Ganshirt, Eliezer Garcia, David Goncalves, Patrick
Goot, Jacalyn Gorczynski, Jeffrey Gould, Philip Graham, Ryan Hall, Glenn Hammel, Brook Hanna, Jennifer
Hannum, Anna Hilderman, McKayla Hoffman, Shawna Hough, John Hubbard, Kathleen Hurley, Melissa
Hurley, Margaret Ingmanson, Susan Jacobucci, John Jennings, Stacey Johnson, Thomas Kane, Frances
Kennedy, Lorraine Kerrigan, Tony King, Catherine Knight, Benjamin Kolb, Brian Kovalski, Charles
Langway, Tracy Lee, Carol Legge, Naomi Lore, Rebekah Lotz, Thomas Lux, Krissy MacAuslan, Nathan
MacGowan, Sarah MacPherson, Michelle Mangini, Colleen Mansani, Robert Martin, Michael Matta,
Charley Mayhew, Christopher McCabe, Jamie McCarthy, Eamon McCarthy Earls, Zachary McDermott,
Kerri-Ann McGrath, Martin McHugh Mullane, Linda McLellan, Meaghan McNally, Alex Mello, Lloyd
Mendes, Bill Merritt, Loren Millard, Luke Miller, Joseph Mitchell, Eriko Mizumo, Jeffrey Moore, Kendra
Moran, William Morningstar, Rachel Mulroy, Michael Nelson, Daniel Newman, Tesse Nickerson, Ryan
O'Connor, Nicholas Oliverio, Erin O'Malley, Rory O'Neill, Bernard Otto, Kaitlyn Owen, Mary Owens,
Nathaniel Packard, Katie Palmer, Christine Paquette, Garrett Pavlicek, Diana Petrino, April Phelps,
Courtney Pierce, Aimee Piette, Darrell Pinckney, Robert Plante, Melissa Plasse, Robert Po, Thomas
Putnam, Dawn-Marie Radcliffe, Dean Ramani, Dennis Randall, Judith Randall, Rita Ritval, Frederick
Robinson, Larry Rogers, Diane Rosa, Beth Rose, Stephanie Rosenberg, Daniel Rourke, Eliott Rousseau,
Cheryl Ruane, Johannna Rutherford, Emily Rux, Neil Sands, Heidi Savery, Zahava Shaffer, Sofiya Shreyer,
Katherine Silvia, Rachel Silvia, Michael Sirois, Alan Smith, Donald Smith, Jillian Smith, Mara Smith, Elise
Smorczewski, Matthew Southard, Donald Sparks, Joshua Stanley, Matthew Staubin, David Sulewski,
Jennifer Sullivan, Amy Sylvester, Chelsea Talcott, Cassandra Tavares, Elizabeth Tharp, Lauren Thompson,
Andrew Trenholm, William Tringali, Erika Umali, Krystal Vezina, Luke Waterman, Carol Weston,
Alexandra Whalen, David White, Devon Wilson, Julie Woods, Sebastian Zapisek, and Michael
Zimmerman.
I also wish to acknowledge the financial support I have received from Bridgewater State University’s
Center for Academic Research and Scholarship, from the Dean’s Office of the College of Arts and
Humanities, and from the Emeriti Club, all of which have contributed funds which have enabled several
of the analyses involved in this project to take place.
The next three chapters of this book provide an introduction to the site, its environmental and land use
history, and the history of the excavation. Following this, the next seven chapters discuss the findings of
the excavation: site integrity and soils, cultural features, artifacts, debitage, organic materials, firecracked rock, and post-Contact artifacts. My methods of analysis are quantitative, using the standard
deviation, chi-square, variance-mean ratio, and Spearman rho statistics (Hays 1960, McGrew and
Monroe 1993). Following this is an extended discussion of the results and their importance within the
framework of what is known about regional pre-European Contact and post- European Contact history,
using the same statistical methods. Finally, I present a set of conclusions based upon this discussion,
and some recommendations for the long-term site preservation of what remains of the site, along with
some of my subjective impressions of it. A complete bibliography and index accompany the text.
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Chapter Two
Geological and Environmental Setting
Geological Setting
As shown in Figure 2.1, the Middleborough Little League Site is located on a series of three terraces
overlooking the Nemasket River in the town of Middleborough in southeastern Massachusetts. The site
is bounded on the southwest by Route 28 (East Grove Street); to the southeast by the Nemasket River;
to the northeast by a baseball field fronting on Mayflower Avenue; and to the northwest by a former
stream course to be described in a later paragraph. The total surviving area of the site is approximately
15,000 square meters, or 1.5 hectares. It is likely that, prior to the construction activities to be
described in Chapter Five, the original site may have comprised an additional hectare or more.

Figure 2.1: Segment of the U.S.G.S. Bridgewater Quadrangle, showing the site location
The three terraces are shown on the contour map of the site, Figure 2.2:

7

Figure 2.2: Contour Map of the Little League Site (contour interval = 0.5 meters)
The Nemasket River, a major (Rank 3) tributary of the Taunton River, flows out of Assawompsett Pond,
approximately three kilometers upstream of the site. It is navigable by canoe for most of its length,
depending on the amount of seasonal rainfall; in dry years its depth in the Fall is rather shallow in some
places. There is one major fall line in the river, where it is crossed by Wareham Street, a drop of about 3
meters. This is about 0.75 kilometers downstream from the site. Canoers have to portage to get
around these falls. Another considerably lower fall line is located at the Plymouth Street crossing, just
east of Oliver Mills – the mills were built in the 18th century to take advantage of the water power
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available there. This is another portage point. The river meanders considerably throughout its length,
running first north from Assawompsett Pond, then northeast past the site, then north-northwest to
bound the eastern edge of the town center, and then it turns more or less northwards, with many
horseshoe bends, until it empties into the Taunton River, heading northwestwards to the confluence.

Figure 2.3: The Nemasket River at East Grove Street, looking North (downstream)
These bends, typical of a mature river system, provide reason to suspect that the current course of the
river has altered over time in the vicinity of the site as well. On the 1937 15 minute U.S. Geological
Survey map of the Bridgewater Quadrangle (see Figure 2.4), a stream course is shown, locally called
Raven Brook, running northeastwards from the river about 1.0 kilometer upstream of the site, and
returning to it about 0.25 kilometers downstream of the site. It is possible that this is an old oxbow of
the river. The stream no longer exists; its western end was blocked by the construction of the
Hannaford Mall southwest of East Grove Street, and all that remains of it there is a small culvert under
Route 28. Its middle course was completely interrupted by the construction of the Burkland School, as
noted in Chapter Three, and the town was required by Massachusetts Environmental Protection Agency
regulations to replace it with a replicated wetland. A small, slightly wet depression at the northeastern
corner of the third, highest terrace may have been a seasonal wetland feeding Raven Brook, before it
was blocked by the school construction. On the lowest, first terrace its course (now dry) is marked by a
dense stand of bullbriars (Smilax rotundifolia) running perpendicular to the Nemasket River – due to this
barrier, we did not trace it to the confluence.
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Figure 2.4: Segment of the 1937 USGS Bridgewater Quadrangle, showing course of Raven Brook
Historically, the Nemasket River is well known for its run of anadromous fish, particularly alewives,
which come upstream each Spring to spawn in the Lakeville ponds (Town of Middleborough, n.d.). The
point at which the river is crossed by East Main Street, ca 2 kilometers below the site, is a natural ford
which was used by indigenous people to catch these fish (marked by an “X” on Figure 2.4), and the
name of the river in the Massachusett language literally means “fishing place,” referring to this spot. In
order to make it over the falls at Wareham Street, the fish have to jump, and do not always succeed on
their first attempt, so by the time that they reach the quieter waters adjacent to the site they are tired
and easier to catch. This may be one of the reasons that the site is located where it is.
Geologically, the Town of Middleborough lies within the Rhode Island Formation of the Narragansett
Basin, a large area of Pennsylvanian/Permian metamorphism characterized by arkose, argillite, siltstone,
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and conglomerate, with minor beds of meta-anthracite (coalstone) (Zen et al, 1973; see Chapter Eight
for more detailed descriptions of these rock types). This basin is shown in grey in Figure 2.5:

Figure 2.5: Segment of the Bedrock Geological Map of Massachusetts, Showing Site Location
These deposits were laid down as sediments at the bottom of a large lake, which at one time extended
from Narragansett Bay as far north as the modern town of Hanson, with a probable outlet to the ocean
through what is now the course of the North River. In areas of relatively quiescent water, the clayey
sediments at the bottom of the lake were compressed into argillite, a platy stone similar to slate/shale
and rich in feldspathic minerals, with a very small grain size. In more turbulent waters, the sediment
grain size was larger, and it was compressed into arkose, a more massy mineral similar to sandstone or
greywacke, with mixed macroscopic grains of quartz and feldspar. Grain size is typically between 0.5
and 1.0 millimeters. Siltstone has a granular structure somewhere midway between these two rock
types, with a grain size smaller than 0.5 millimeters, and is also local to the area. In most of the
Narragansett Basin, these bedrock types are deeply buried under subsequent sediments, but there are
some spot locations where they outcrop. The location nearest to the site is an arkose outcrop located
about 0.25 kilometers to the southwest, on the opposite side of Route 28 at the northeastern edge of
the Hannaford Plaza, below the appropriately named Rock Street (see Figure 2.6).
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Figure 2.6: Arkose Outcrop at the Edge of Hannaford Plaza
During the Late Pleistocene era, the Buzzards Bay lobe of the Wisconsinan glaciation covered all of
southeastern Massachusetts (Larson 1981). As the glacier pushed south-southeastwards, it carried with
it a massive load of rock plucked from locations further north, in particular from the igneous formations
of the Boston Basin. These included granites and rhyolites, as well as a particular type of conglomerate
termed Pondville tillite (Skehan 1978), which was laid down as till south of Boston during a much earlier
glacial epoch, and was later compressed into a coarse-grained cement containing fist-sized or larger
cobbles of quartz, quartzite, and granite. As the Wisconsinan glacier retreated, starting around 18,000
years ago, it left behind much of this rock burden as ground moraine and erratic boulders, mixed with
the “rock flour” which constitutes the soil matrix of the area. The landforms thus created at the site are
defined as glacial kame terraces. Figure 2.7 shows the successive terraces at the site.
The soil type at the site is principally classified by the U.S. Department of Agriculture’s Natural Resources
Conservation Service as Gloucester Very Stony Loamy Sand, except for a band immediately adjacent to
the Nemasket River, which is classified as Raynham Silt Loam (USDA 1969). Gloucester Very Stony
Loamy Sand (GbB on Figure 2.8) is defined as follows (USDA 1969:81):
“Stones on the surface are between 1 and 3 feet in diameter and are from 20 to 80 feet apart.
In a few places there is a firm layer at a depth of 2½ to 5 feet. . . This soil is too stony to be used
for row crops. Although droughty, it can be used for hay and pasture. . . .Stones and boulders
limit the use of this soil for most nonfarm purposes.”
The rockiness of this soil made excavation with shovels essentially impossible in most areas. Instead, we
had to rely upon hand tools, which considerably slowed the progress of the excavation. However, a
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more important factor slowing the excavation process was the extremely high volume of cultural
materials which needed to be recorded. Not only did this slow our progress in the field; it necessitated
additional labwork sessions to process the material to the point where it could be used for analysis.

Figure 2.7: Segment of the U.S.G.S. Surficial Geological Maps, Bridgewater and Assawompsett Pond
Quadrangles
Raynham Silt Loam (RaA on Figure 2.8) is defined as follows (USDA 1969:86):
“This soil occupies low flats along the Taunton River and its tributaries. It is saturated for 7 to 9
months each year, chiefly because the water table is high. . . . Permeability is moderately slow or
slow. . . Undrained areas are suitable for hay or pasture if moisture-tolerant plants are used.”
As the glacier retreated fully by around 15,500 years ago, meltwater puddled in front of it and formed a
large proglacial lake, Lake Narragansett. This lake drained slowly through its outlet at the mouth of the
North River in Marshfield. There were three stages of drainage, which resulted in the formation of the
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three terraces observed at the site today (Hartshorn 1960). The highest, the Third Terrace, was exposed
first; its average elevation is 23.85 meters above sea level (range = 21.41 to 25.79 m). The Second
Terrace was exposed next; its average elevation is 21.67 meters above sea level (range = 19.18 to 24.00
m). The lowest, First Terrace was exposed last; its average elevation is 18.19 meters above sea level
(range = 16.96 – 19.55 m). While there is no way of determining the timing of these exposures, it is at
least possible that the First Terrace was unavailable for occupation until the latter part of the midHolocene (ca. 6,000 years ago), based upon the later radiocarbon dates obtained from features on that
terrace, compared to an earlier date from the Third Terrace, which was occupied as early as ca. 9,000
years ago, at the beginning of the mid-Holocene. The earliest dates from the Second Terrace are from
ca. 7200 years ago, midway between those from the First and Third Terraces.

Figure 2.8: Segment of the U.S.D.A. Soil Survey Map for Plymouth County
The orientation of all three terraces is parallel to the course of the Nemasket River, which at this point
runs approximately 40 degrees east of magnetic north. This orientation was defined from the outset of
the archaeological investigations as “grid north”, and was used for orienting all excavation units. Thus,
“north” throughout the remainder of this report refers to a direction towards Mayflower Avenue;
“south” refers to a direction towards East Grove Street; “east” refers to a direction towards the
Nemasket River; and “west” refers to the opposite direction, towards the former course of Raven Brook
and the current parking lots of the Burkland School.
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Contemporary Flora and Fauna

As described in the following chapter, the entire site area was subjected to plowing from the late 17th
century until at least the first decade of the 20th century. Plow zones were encountered in all excavation
units within the Gloucester soil zone which had not been thoroughly disturbed by subsequent
construction. Elderly local residents informed us that they had observed the First Terrace under
cultivation as late as the 1960s. Today, except for a 17-meter wide powerline easement running north
to south across the terrace, arboreal vegetation on the First Terrace consists of a mix of white pine
(Pinus strobus), white cedar (Thuja occidentalis), red oak (Quercus rubra), pignut hickory (Carya glabra),
American holly (Ilex opaca), Concord grape (Vitus labrusca), and high-bush blueberry (Vaccinium sect.
Cyanococcus). None of the trees appears to be more than 50 years old. Some of these plant species –
especially white cedar, American holly, Concord grape, and high-bush blueberry– prefer moister soils,
such as are found as one approaches the river. Closer yet to the river the dominant species is mountain
laurel (Kalmia latifolia), while, as noted above, the area to the north, in and around the old stream
course, is dominated by bullbriar. The arboreal vegetation on the Second Terrace is principally white
oak (Quercus alba) and hickory, with a mix of white pine, cherry (Prunus avium), and small amounts of
American holly. The largest of the pine trees may be as old as 100 years. Similarly, the Third Terrace is
characterized by open woodland, mostly white oak, hickory, and white pine, with some cherry. In the
course of excavation on the Third Terrace in 2007, it was necessary to remove a large root of one of the
largest pine trees, and we took the opportunity to count the tree rings. It was determined that the root
was at least 125 years old. As will be seen in the next chapter, this corresponds fairly well with the
historical documentation of the cessation of farming activity in this portion of the site. Understory
plants on all three terraces include poison ivy (Toxicodendron radicans) and bullbriar, both major
irritants for excavators, as well as low-bush blueberry (Vaccinium angustifolium).
Animal activity is not well-documented at the site. A welcome population of dragonflies (Anisoptera sp.)
and damselflies (Zygoptera sp.) keep the population of mosquitoes low. This is particularly
advantageous, since cases of Eastern Equine Encephalitis have been documented in Middleborough,
especially in 2011 and 2019. Birds observed include red-tailed hawks (Buteo jamaicensis), which nest in
the tops of some of the larger trees on the Third Terrace. Flocks of crows (Corvus sp.) also nest in the
trees. Smaller songbirds are present in limited numbers. Painted turtles (Chrysemis picta) were
occasionally encountered, most likely coming up from the river to lay their eggs.
On one occasion, after a major rainstorm, excavators encountered small crayfish (Malacostraca sp.) in
their excavation units on the First Terrace. There was also some evidence of predation on the crayfish
by raccoons (Procyon lotor), whose pawprints we recognized on one of our backdirt piles. Evidence of
burrowing rodents – voles and field mice (Myodes sp.), and woodchucks (Marmota monax) – has been
found in the form of burrows; and on a few occasions live voles and woodchucks have been
encountered. Small toads (Bufo sp.) also made use of our excavation trenches, especially on the First
Terrace, for shade and moisture. Excavators occasionally encountered garter snakes (Thamnophis sp.).
No fish remains have been recovered from the site, but as will be explained in Chapter Nine, there is
indirect chemical evidence for the processing of anadromous fish – alewives (Alosa pseudoharengus)
and shad (Alosa sapidissima) – on the First Terrace, and probably on the Second Terrace as well, but not
on the Third Terrace.
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Chapter Three
Historical Land Use at the Site
First Settlement
In 1654, a group of 54 residents of Duxbury, the first daughter town of the Plymouth Colony, were
granted a patent to create the new town of Bridgewater by the Colony (Mitchell 1897:9). For the most
part, the cores of the expanded English settlements founded after 1650 were at locations suitable for
milling and iron-working; for example, the Oliver Mills on the middle Nemasket River in Middleborough
(DePaoli and Farkas 1982). The Colony had purchased a large tract of lands in the interior from the
Wampanoag sachem Massasoit/Ousamequin, in return for seven coats, nine hatchets, eight hoes,
twenty knives, four moose skins, and 10½ yards of cotton cloth (Mitchell 1897:12). The new settlement
centered upon the ford in the Satucket River in what is now East Bridgewater, and extended four miles
in each direction, though the Colony’s purchase extended an additional seven miles in each direction to
accommodate projected growth. Bridgewater was formally incorporated as a separate town in 1656,
and it included the modern towns of Bridgewater, East Bridgewater, West Bridgewater, Brockton,
Lakeville, and Middleborough. The Native people retained ownership of the areas around the Lakeville
ponds and at the major bend of the Taunton River at Titicut, where they built a palisaded fort at Fort Hill
around 1660 (Dodge 1953).
Individual smaller land purchases from Native leaders continued after Ousamequin’s death in 1661. The
parcel in which the Little League site is located was part of the Little Lotmen’s Purchase of 1664 from
Josiah Wampatuck (Weston 1906:602-603). By 1669, the population of colonists in the southern portion
of the original Bridgewater town had grown to the point where the residents petitioned to secede to
form an independent town, which included the modern towns of Middleborough and Lakeville. Soon
after the petition was granted, the residents constructed a garrison on the east side of the Nemasket
River, opposite the new town’s center. However, due to the presence of continuing indigenous
communities, relatively few English settlers lived there. Weston (1906:34) lists only 41 male heads of
household whose names are noted in the Plymouth County records as having lived in Middleborough
prior to 1675.
Three members of the Morton family – Nathaniell, John, and Ephraim – are listed on the deed for the
Little Lotmen’s Purchase, but Weston (1906:606-607) noted that Nathaniell and Ephraim never actually
settled in this part of the town. Thus, it is likely that it was John Morton was the first European owner of
record of the site, and some local amateur historians claim that he built his farmhouse approximately at
the intersection of Routes 28 and 105, at some point subsequent to the original purchase. There is an
oral tradition to the effect that John Morton was friendly with the Wampanoag leader Metacomet, and
that for this reason his farmhouse was supposedly spared when the town was attacked by Metacomet’s
men early in King Philip’s War in 1675. The residents of the town all fled to the garrison for safety at
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that time, but it was soon evident that this would not provide sufficient protection, so they retreated to
Plymouth for the duration of the war. Weston, in his history of the town (1906:274) questioned this
tradition, and stated instead that the farmhouse was in fact probably constructed by John’s son, John Jr.,
shortly after the town’s residents returned in 1676.
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Figure 3.1: Plot Plan of the Shaw Factory Buildings and Adjacent Lots. Most of the site is in Lot C.
The Morton family remained in possession of the entire parcel, from modern Route 105 to the
Nemasket River, for the remainder of the 17th century, all of the 18th century, and the first half of the
19th century. This is a remarkably long land tenure for a single family, and they appear to have plowed
the entire property. In 1865, the Mortons sold the property to Andrew Pickens, whose family had
moved to the New World from Northern Ireland following the Battle of the Boyne in 1690 (Weston
1906:434-436). Samuel Pickens had first purchased land in Middleborough in 1732, and Andrew Pickens
had the original Morton farmhouse replaced with his own in 1868 (Weston 1906:273), and he and his
heirs continued to use parts of the land for farming and/or pasturage until the first decade of the 20th
century.

Industrial Activity at the Site

However, over the course of the last quarter of the 19th century, the Pickens family began to sell off the
eastern parcels of the property, starting with those furthest from their house and adjacent to the
Nemasket River, to a local industrialist, George H. Shaw. Shaw had the idea of going into competition
with the Japanese lacquerware industry, which had become popular following the opening of Japan to
international trade in 1854 (Maddigan 1996). The process of japanning involves an asphalt base
dissolved in naphtha or turpentine, in some cases with lead and/or amber added as a flux. The resulting
mixture is baked at about 400o F. for up to an hour (Niimura and Miyakoshi, 2003), and then applied to
wooden vessels. Based on abundant recoveries at the site, Shaw evidently used coked coal as fuel for
the heating process.
The first parcel Shaw purchased, in 1875, fronts on Route 28, and it was here that he established the
George H. Shaw Varnish and Japan Works. He constructed a main factory building and several
outbuildings on this parcel (Maddigan 1996; see Figure 3.1). He continued to purchase parcels from the
Pickens family until at least 1902, and he clearly had the intention of expanding his operation, as we
found the remains of a fence along the eastern edge of the Third Terrace, consisting of wooden fence
posts and curled iron wire of a type not in commercial production until 1903 (Kansas 2015). However,
he never did expand his industrial operation into this area. He or his heirs probably constructed the
stone wall which bounds the entire northern edge of the property. No other post-Contact stone walls
have been discovered. Because a few concrete blocks were found in this wall, it is suspected that it is
most likely from the Shaws’ occupation.
The Shaw factory continued in operation until 1967, at which point the heirs of George Shaw declared
bankruptcy. The Town of Middleborough acquired the land for non-payment of property taxes in the
mid-1970s. The northwestern portion of the property was used to construct the Burkland School. This
involved damming the course of Raven Brook, which occasioned a determination from the
Massachusetts Environmental Protection Agency that the Town would need to replace the brook’s
course with a replicated wetland, shielded from downslope erosion from the Third Terrace by an
earthen berm. This berm, no more than 1 foot in current height, runs along the western edge of the
Third Terrace. Soil to create it was evidently borrowed from a portion of the terrace, creating a small
gully; and from a gravel pit to the southeast of the wetland, adjacent to the edge of the Shaw factory lot.
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A powerline right-of-way was established at some point during the 1970s or 1980s on the western edge
of the First Terrace. There was very limited disturbance of soil horizons as a result of this construction,
mostly just at the immediate locations where poles were emplaced. A low berm was created on the
western edge of the clear-cut, an area where the edge between the First and Second Terraces is not
clearly marked. This entailed some minor soil stripping from the adjacent part of the right-of-way. It is
possible that a borrow pit to the west of the berm was also used to provide soil for this berm. The
powerline easement is owned by the Middleborough Gas and Electric Company, which clear-cuts it
regularly every third year.

Conversion of the Site to Playing Fields
The Middleborough Board of Selectmen debated for the ten years after their acquisition of the property
as to what use to put the remaining western portion of the property, consisting of the Third and Second
Terraces. Eventually, the Selectmen decided that the best use of the relatively flat Second Terrace was
for a playing field. There was already a Little League baseball field to the north of the Second Terrace,
facing Mayflower Avenue. They decided to construct a soccer field on the flat portion of that terrace,
facing Route 28. The construction of this field took place in 1986 (see Figure 3.2), and around the same
time the Town saw to the demolishing of the standing structures on the Shaw Factory site.

Figure 3.2: Views of the Soccer Field in 1996: looking south (left) and north (right)
The Third Terrace (see Figure 3.3) is a thoroughfare for children and adults passing between the Little
League fields and the Burkland School. Its open woods permit easy access between the two areas, and
there are dirt paths on either side of the replicated wetland which allow for this. There is evidence of
recent people camping around hearths on the highest point of the terrace. When excavators worked on
this terrace (and subsequently, as it usually served as our lunchroom), we often met with local residents
passing through there, on foot or on bicycles. A cart path runs across the terrace from the northeast
corner of the school grounds to the edge of the Second Terrace. A limited amount of site vandalism has
also taken place on this terrace, due to its greater exposure. For the most part, this has consisted of the
removal of our grid pins, which was annoying but not particularly destructive. In one case, we found
dead wood heaped into one of our excavation trenches. Passers-by also leave litter, mostly candy
wrappers, on the site. At one point we found an old mattress, a partially empty perfume bottle, a chief
petty naval officer’s 24-carat gold hat pin and brass coat button, and an empty vodka bottle in the area
of the Data Recovery operation on the northern end of the terrace – possible evidence of a tryst. We
came to refer to these modern remains as the “recreational component” at the site.
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Figure 3.3: Views of the Third Terrace, Facing Southwest (left) and Northwest (right)
The remaining wooded portion of the Second Terrace (see Figure 3.4), after ballfield construction
destroyed about 80% of it, is much less frequently visited, though we also experienced some of the
same type of vandalism and litter deposition there, including some children’s toys – e.g., a plastic spray
gun nozzle in the shape of an elephant; a rubber model stegosaurus; and a metal toy truck with rubber
wheels. A probable borrow pit, perhaps related to the construction of the powerline berm, is located at
the extreme southeastern end of the surviving portion of the terrace.

Figure 3.4: Views of the Second Terrace: Facing South (left) and East (right)
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Outsiders’ visits to the First Terrace were even rarer during the years when we excavated there, and
there is much less modern litter present. Most of it consists of baseballs from the fields above. We did
not collect these. At one point, following publication of an article describing a gouge recovered from the
2010 field season in the Bulletin of the Massachusetts Archaeological Society (Hoffman 2011b), we
found that a reader of the Bulletin had used the published map to dig a small pothunter’s pit in the
location where the gouge had been found, disturbing the contexts in a very limited area. The steeper
slopes delineating the edge of the First and Second Terraces have been subject to some soil erosion
onto the First Terrace. Other than this, and the emplacement of the powerline poles and the berm,
there has been no recent disturbance on the First Terrace (see Figure 3.5).

Figure 3.5: Views of the First Terrace: Powerline Right-of-Way, Facing South (left) and Wooded Area,
Facing North (right)
The Little League site is within the traditional territory of the Wampanoag people. Members of the
tribe, as well as from other regional indigenous groups, have visited the site and have provided their
insights into its relationship to their traditional culture. The author is well aware of the importance of
acknowledging the land affiliation in the course of undertaking this investigation.
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Chapter Four
A History of the Excavation

Discovery of the Site
During the construction of the soccer field in 1986, two local amateur archaeologists, Brady Fitts and
Philip Brady, walked across the disturbed area after the topsoil had been stripped and picked up a few
stone tools from the exposed subsoil. They also noted, and sectioned, two possible features containing
concentrations of fire-cracked rock and charcoal. The current location of these finds is not known, nor
did they produce a written report of this operation. Because the fields were town-owned land, the two
reported their findings to the Massachusetts Historical Commission (MHC), which, as noted in Chapter
One, has jurisdiction over cultural resources on public lands. In cases where sites containing resources
whose locations have been identified and placed in their inventory are threatened with disturbance, the
Commission has the authority to request that the public landowner undertake a locational
archaeological survey. A locational survey would normally include informal shovel-dug test pits as well
as surface investigation and documentary research.
In the case of the Little League Site, the Commission responded to the report of the site by dispatching
one of its staff members, Jordan Kerber, to investigate the site. He performed no subsurface
excavation, but simply examined the extent of the disturbance already created by field construction. He
collected thirteen stone artifacts from the disturbed surface, including projectile points, knives, scrapers,
a core, a chopper, and a hematite paintstone. These artifacts were subsequently loaned to the Robbins
Museum in Middleborough, which is authorized by the Commission as a state curatorial facility. Kerber
noted the presence of possible subsurface features which had been exposed by the construction work.
He also defined on a sketch map the extent of the area which in his estimation had already been
thoroughly disturbed (see Figure 4.1) – unfortunately, without indication of the contour intervals shown.
This area included both the portion which had been subjected to bulldozing and several locations on the
eastern edge of the Third Terrace onto which backdirt from the grading of the field had been dumped.
Additional soil from the grading operation was later found in our 2015 investigations to have been
dumped on the northern edge of the construction area.
On the basis of the artifact types recovered, Kerber estimated the age of the site to fall between 6,000
and 1,000 years ago (Kerber 1986). The Historical Commission placed the site on their inventory, and
assigned a site number to the location, 19-PL-520. This number designates that the site was the 520th to
be inventoried in Plymouth County; Massachusetts is 19th in the alphabetical listing of states. MHC
concluded that there was no likelihood of cultural materials being found in undisturbed contexts within
the disturbed area. As a result, they informed the Town that no further archaeological investigation
needed to be performed in the disturbed area, but that, should the Town at some future date engage in
additional soil alterations to the site, MHC would request that they undertake a locational survey in any
areas they intended to disturb.
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Figure 4.1: MHC Sketch Map of the Site (Kerber 1985)
The site was also apparently known to local collectors. In the course of conducting an inventory of
collections with known site proveniences in the Town of Middleborough in 1991, the author was shown
sixteen artifacts from four different collectors, who claimed that they were found at the site. The dates
on which these collections were made is not known. More than half of the artifacts were projectile
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points; the remainder included knives, scrapers, a utilized flake, and a rubbing stone. These artifacts
remain in private collections (Hoffman 1991).

Initial Reconnaissance Survey
In 1994, one of the teams in the Middleborough Little League succeeded in advancing all the way to the
national finals. As a result, there was considerable public demand for additional Little League fields, as
the sport had acquired a great deal of popularity in the town. By contrast, soccer had proved to be
much less popular. As a result of this, the Middleborough Little League petitioned the town to allow it
to convert the soccer field into two baseball fields. The soccer field would be moved to the site of the
old Shaw Japan Works, none of the buildings of which were still extant. This petition was approved by
the town. Because the new fields would occupy roughly the same area as the old soccer field, the Town
represented to the Massachusetts Historical Commission that this would not result in soil alterations
which would trigger an archaeological survey. However, the Little League also announced plans to
create a new dirt roadway to connect Route 28 with the existing baseball field which faces onto
Mayflower Avenue, and to erect a concession stand and rest rooms along it. The road would run along
the western edge of the Second Terrace, and it would involve significant excavation and grading at its
northern end. These proposed impacts were sufficient to cause the Historical Commission to request a
locational survey, restricted to the path of the roadway.
Accordingly, the author, who was well known to the Town from having conducted an inventory of sites
and artifacts for its Historical Commission in the Spring of 1991 (Hoffman 1991a), and a powerline
Locational Survey in the town during the summer of that year (Hoffman 1991b), was hired by the town
to conduct the survey at the Little League Site. The survey took place on June 25th-26th of 1996. The
survey crew consisted of four of the author’s recently graduated Public Archaeology students from what
was then Bridgewater State College, assisted by Alan Smith, a trained amateur archaeologist from the
Massachusetts Archaeological Society, all working under the author’s supervision.
A fixed elevation was established by sighting off a U.S. Geological Survey medallion located on the Route
28 bridge over the Nemasket River, whose measured elevation appears on the Bridgewater U.S.G.S.
Quadrangle Map as 61 feet (= 18.59 meters) above sea level. Two linear transects, labeled from east to
west as A and B, were shot in, parallel to the proposed road course and twelve meters apart from one
another. This orientation is 40 degrees east of magnetic north, and roughly corresponds to the
orientation of the river and of the edges of the three terraces. This orientation was used for all
subsequent operations at the site; thus, Transects A and B were described as “north-south” transects.
Twenty 50 centimeter by 50 centimeter excavation units were placed at 15 meter intervals along these
two transects, staggered so that the units on Transect B were 7.5 meters northward of the
corresponding units on Transect A, for a total of 5.0 square meters excavated. The units were labeled
numerically starting with 1, close to Route 28, up to 12, at the northern end of the proposed roadway.
To this number, the transect letter was added; thus, A12 was the northeasternmost unit excavated.
Units were dug with shovels in 5 centimeter vertical increments down to the junction of the topsoil and
subsoil, and then excavated with hand tools in 5 centimeter vertical increments to the base of the
aeolian subsoil. All soils were screened through ¼ inch screen cloth. Cultural materials were bagged by
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level, and profiles were drawn of each unit upon completion, after which the units were backfilled.
Cultural materials were taken to the Robbins Museum of Archaeology in Middleborough, where they
were washed, counted, weighed, and (in the case of artifacts) given artifact numbers, measured, and
labeled. This location had already been accepted by the Massachusetts Historical Commission as a
curatorial facility for artifacts recovered from other Cultural Resource Management surveys. A report was
issued, with copies distributed to the Massachusetts Historical Commission, the Middleborough
Historical Commission, and the Middleborough Little League (Hoffman 1997a).
The survey was successful in delineating the eastern edge of the disturbed area. With the exception of
the northernmost unit, all of the units along Transect A showed signs of extreme soil disturbance. The
southern six units lacked subsoils, while the next two units lacked topsoils. Three of the units along
Transect B, to the west of Transect A, also lacked topsoils, but the remainder, as well as the
northernmost unit on Transect A, had normal soil horizons with plowed topsoils and aeolian subsoils. A
total of 62 lithic artifacts were recovered from the units, and 21 more were found on the surface. These
included projectile points, scrapers, utilized flakes, cores, wedges, preforms, biface fragments,
hammerstones, a knife, a spokeshave, a reamer, a quartz crystal, and a ground stone fragment. One
LeCroy Bifurcate Base point found on the surface extended the range of site age back to the Early
Archaic period, ca. 8,000 years ago. There were 432 pieces of debitage recovered from the excavated
units, and 86 additional pieces from the surface. Five probable cultural features, all from units on
Transect B, were identified. In addition, there were 190 pieces of fire-cracked rock, 147 pieces of
charcoal, 2 pieces of charred nutshell, and 3 pieces of calcined bone. There were 535 pieces of postContact items recovered, either from excavation or from the surface. Detailed descriptions of these
materials, as well as recoveries from subsequent operations, are reserved for later chapters.

Supplementary Reconnaissance Survey
A recommendation was made to the Massachusetts Historical Commission by the author that more
investigation be undertaken along Transect B at the Site Examination level, including larger areal
exposures of the proposed features. It was also recommended that the Little League and the
Middleborough Historical Commission work with the Massachusetts Historical Commission to develop a
management plan in advance of any further construction at this site. However, the Massachusetts
Historical Commission declined to ask for further work on Transect B, on the grounds that it lay within
the disturbed zone delineated in Kerber’s walkover survey. This was due Kerber’s observation that piles
of earth from the grading operation had been dumped on top of this area, though by the time of the
survey these had long since been removed. Yet MHC had issued a permit to conduct the survey in this
area, and the survey had demonstrated the existence of undisturbed cultural deposits below the plow
zone there.
In addition, the author learned from the Little League officials that they planned to construct two
additional T-ball fields on the summit of the Third Terrace. While at first they claimed that emplacing
new fields in this area would not involve any modifications to the level of the ground surface, their
president, Mr. Timothy Harnett, eventually conceded that it was most likely that this would involve the
removal of all the large trees in that area. The author pointed out to them that the grubbing and
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removal of stumps would very likely seriously disturb the context of any buried cultural materials. For
this reason, a supplementary survey was deemed necessary. The author decided to use this second
survey to test the proposition that the area of the original survey was entirely disturbed. This survey
was therefore designed to investigate the entire span of the Second and Third Terraces, from east to
west. A conversation with Constance Crosby of the staff of the Massachusetts Historical Commission
determined that no new permit application would be necessary for this work, but merely a supplement
to the previously submitted research design.
Personnel for this survey included seven students then enrolled in the Public Archaeology Concentration
at Bridgewater State College, taken as for-credit Directed Studies, assisted by twelve experienced
amateur archaeologists from the Massachusetts Archaeological Society, all under the author’s
supervision. The Little League agreed to this operation, and volunteers were recruited through the
Robbins Museum of Archaeology. The work took place on Saturdays from September through
December of 1996, excepting the date of the Society’s annual meeting.
To approach the investigation of this area, a series of research questions was proposed, as follows:
1) to locate and identify any significant cultural resources within the project area, and
2) to determine to what degree these resources retain contextual integrity.

Assuming that there were resources present in a project area that retained integrity, the usual
temporal and cultural division of these resources was along the axis of European contact. Because
of the established evidence from the original survey that the site contained a pre-Contact
occupation, this was the main focus of research for the Fall 1996 survey. The previous investigations
at the site had been informal and sporadic, and many of the contexts explored were highly
disturbed, yet the recoveries suggested a considerable temporal span of occupation, from the Early
Archaic through the Late Woodland period (ca. 8,000 – 1,000 years ago). In light of this ambiguity
of temporal components, these two questions were addressed in terms of what was known about
similar landforms within the region. More site-specific research questions included:
3) Is the known pattern of settlement dispersion for sites at wetland margins documented within
the project area?
If so, we expected to find more tools of early phases, since the evidence available at that point
suggested that most sites of these phases would have been closer to major water resources. These
tools were expected to include artifacts from the Early and Middle Archaic phases. For later periods
the outlook was not so clear, and was made more ambiguous by the persistence of so-called
diagnostic styles such as Small Stemmed points over several millennia (e.g. Filios 1988). The Early
and Middle Woodland phases might represent a gap in the occupation. We did expect to find Late
Woodland artifacts, however.
4) What activities can be documented for this location?
It was expected that the intensity of cultural material, as well as the type of tools and debitage,
would reveal much about this question.
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5) Is there any evidence of season of occupation?
This would include materials gathered from features such as storage or trash pits, which generally
appear as soil anomalies (different in color and/or texture from the surrounding soil matrix). For
example, recovery of charred nutshells would indicate a Fall season of occupation.
6) Is there any evidence of horizontal or vertical separation between temporal components
within the project area?
Since the new project area was adjacent to a known site of long occupation but insufficient
provenience to reach conclusions on this question, the survey provided an opportunity to explore
the differential uses of the area over time more systematically.
7) How does the evidence from the project area fit into the larger and developing picture of preEuropean cultural development in the region?
This was a synthesis question which was to be approached on the basis of the total recoveries from
the site.
These seven research questions have continued to guide all subsequent research at the site, though, as will
be shown below, they have been augmented by more site-specific questions as more data was obtained.
The wooded area investigated during this phase of the project measured approximately 25 meters northsouth by 120 meters east-west. Starting from the original unit A12SE, four transects were established,
perpendicular to the original transects A and B, and were placed 7.5 meters apart, running east-west.
Continuing the numbering system introduced in the original survey, these transects were numbered 11.5,
12, 12.5, and 13 from south to north. Using a transit, hub points were shot in at 15 meter intervals along
them, and labeled from A (the origin point) to E to the west, and from AA to DD to the east. The units in
each transect were offset by 7.5 meters from those in the adjacent transect. Thus, the maximal interval
between units on adjacent transects is 16.77 meters. This kind of staggered dispersion gives a closer
maximal interval than a simple block systematic design, in which the diagonal interval between units on
adjacent transects is 21.21 meters (Krakker, Shott, and Welch 1983). The surveyed points served as hubs
for the excavation units. Excavators chose arbitrarily or opportunistically which corner of a 50 centimeter
by 50 centimeter unit was marked by the surveyed hub, and the units were labeled with letter, number, and
direction from the hub; for example, B12SW. Excavation of these units to the level of the post-glacial gravel
deposits provided a clear record of the stratigraphic sequence, and allowed for an initial determination of
site integrity. In this phase of the survey, a total of 24 units were excavated, as not all of the possible units
along the four transects were sampled, due to obstructions such as large trees. In addition to this, four
units which produced high densities of artifacts and/or discrete features were opened out to 50 centimeter
by 1 meter trenches. One of the units excavated in the original survey which contained a feature was also
expanded in this fashion, bringing the total area excavated to 29 units, or 7.25 square meters.
Units were dug with hand tools in 5 centimeter levels within natural soil horizons, and the soil was passed
through ¼" mesh screen cloth (see Figure 4.2). In many cases during the original survey, the presence of
dense roots or rocks had made shoveling impossible, and hand tools were used. This was also the case in

27
the survey in the wooded area. Cultural and organic remains were recovered and bagged by level, and field
identifications were made, to permit conclusions concerning age, seasonality, and site function. A limited
number of soil samples were taken for wet-screening and, in one case, for radiocarbon dating.

Figure 4.2: Photomontage of the Excavation Process
Information from all units was logged on field forms provided for the purpose, and recoveries were bagged
in labeled plastic recovery bags. Profiles of all units were drawn upon completion of excavation and
Munsell soil color readings were taken (though these are no longer extant). Upon completion of fieldwork,
all materials were washed, sorted, and counted to provide information upon which conclusions were based.
The counts were recorded on forms for computer entry. All materials were curated at the Robbins Museum
of Archaeology in Middleborough. A report documenting all recoveries and interpreting their significance
was filed with the Little League and with the Massachusetts Historical Commission. An additional copy was
provided to the Middleborough Historical Commission. The report was submitted on January 19, 1997
(Hoffman 1997b).
This survey operation was successful in recovering cultural materials in twenty-six of the twenty-nine 50
centimeter by 50 centimeter test units. There were fourteen pre-Contact features, 280 pre-Contact
artifacts, including projectile points, knives, scrapers, wedges, preforms, cores, spokeshaves, utilized
flakes, biface fragments, hammerstones, pounding stones, an abrader, a sharpening stone, a notched
pebble, pecked and ground stone fragments, and a steatite bowl fragment. There were 595 pieces of
debitage. A radiocarbon date of 4890+70 B.P. (“B.P.” stands for “Before Present”; see Chapter Fourteen
for a discussion of radiocarbon dating) was obtained from a firepit containing oak kindling, possibly
associated with an Alsop Meadows point (Boudreau 2010). There were 1,141 pieces of fire-cracked
rock, more than half of them from a single feature in an expanded unit. There were 1,248 pieces of
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charcoal, 88.4% of which derived from the radiocarbon dated feature. There were five fragments of
bone from the plow zone, probably of post-Contact domestic animals, and seven pieces of oyster shell
from the surface. A total of 289 post-Contact period artifacts were recovered from the survey, all but
two of them from the plow zone. While there were high concentrations of pre-Contact cultural material
in some units, the units in the vicinity of the depression in the northwest corner of Terrace Three were
generally very low in recoveries, and this probably represents an area not heavily occupied, perhaps
because it was a water body at the time.

Expanded Locational Survey of Terrace Three
Subsequent to the survey, planners from the Middleborough Little League met with the Principal
Investigator and representatives of the Massachusetts Historical Commission and the Middleborough
Historical Commission, and the author proposed alterations of the planned construction of Little League
fields so as to avoid the more intense scatter of cultural material in the wooded area. However, their
plan to create two T-ball fields on the flat top of Terrace Three was still a cause for concern.
Consequently, plans for a thorough locational survey of this terrace were submitted to the
Massachusetts Historical Commission, and approved. This operation was planned for the summer of
1998, because the Little League informed us that they planned to construct the new ballfields starting in
1999.
However, when we arrived at the site in July of 1998 we found that the Little League had already
bulldozed about 80% of the Second Terrace, somewhat beyond the area occupied by the old soccer field
to both the west and the north (see Figure 4.3). We also found that they had dumped a large soil pile in
the northwest corner of their operation. These alterations included approximately 25% of the area in
which we planned to conduct the survey, so the sampling design was altered accordingly.

Figure 4.3: Bulldozed Portion of the Second Terrace
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The previous system of unit nomenclature was considered too cumbersome for this survey, so one of
the loci planned for excavation in the Fall of 1996 but not actually excavated, unit C11.5, was chosen as
the new datum point. This point, redesignated as N/S00E/W00, has been used as the datum point for all
subsequent excavations at the site. Units were labeled in terms of their linear distance in meters from
this datum point, ideally as 1 meter by 1 meter units subdivided into four 50 centimeter by 50
centimeter quadrants labeled NW, NE, SW, or SE (for example, S20E25NW). The orientation of the grid
was based on the original survey grid orientation, 40 degrees east of magnetic north. The sampling grid,
as before, was a staggered systematic pattern, with seven transects running north and south, from W05
to W35 from east to west. The distance between transects was tightened to 5 meters, and that
between units was tightened to 10 meters. Units in adjacent transects were offset by 5 meters. This
resulted in a maximal distance between adjacent units of 7.07 meters, instead of the 16.77 meters in the
original survey. Excavators could choose in which of these four quadrants to begin to dig, based on the
presence of large trees, or, in the case of units on the W05 line, to avoid the edge of the construction
area.
The survey was conducted in two phases. The first phase was conducted as a 6-week field school under
the author’s supervision through Bridgewater State College, starting on July 7th and ending on August
14th. Participants included fifteen students in the Public Archaeology Concentration, assisted by six
previously trained volunteers from the Massachusetts Archaeological Society. This phase included the
area from the east-west baseline (N/S00) 50 meters to the south, close to the edge of the erosional gully
mentioned in the previous chapter. In twelve cases where features and/or high concentrations of
artifacts were recovered, and as time permitted, the original 50 centimeter by 50 centimeter units were
expanded to 50 centimeter by 1 meter trenches or to 1 meter by 1 meter squares – not necessarily
within the same labeled 1 meter square unit.
The second phase was conducted on Saturdays during the Fall of 1998. Participants included six
Bridgewater State College students and eight volunteers from the Massachusetts Archaeological Society.
This phase extended the grid along the same seven transects by an additional 30 meters to the south,
nearly to the edge of the new soccer field. None of these units was expanded beyond the original 50
centimeter by 50 centimeter unit. Combining the two phases, a total of 82 units, comprising 28.5 square
meters, was excavated, out of an estimated total of 3,650 square meters, or 0.8% of the total area of the
Third Terrace.
All units were excavated using hand tools in 5 centimeter vertical increments within natural soil
horizons. Separate level bags were kept for each 5 centimeter level excavated. Most soils were
screened through ¼” screen cloth, though in a few highly productive units 1/8” screen cloth was
substituted for subsoil contexts. Four samples were reserved for wet-screening through 1/16” screen
cloth. Profiles were drawn of at least two sides of each unit, and Munsell soil color readings were taken.
All recoveries were recorded on sheets provided for this purpose. Where possible, artifacts in situ were
measured from adjacent square corners. In practice, only 9.5% of the artifacts found in all operations at
the site were triangulated in this way. The triangulated artifacts tended to be significantly larger than
average (average weight = 231.55 g, as compared with the total average of 22.1 g), as shown in Figure
4.4. This is most likely the reason that they were more easily noticed in situ.
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Figure 4.4: Comparison of Weights of Triangulated (red) and Untriangulated (purple) Artifacts
All materials were processed by washing, sorting, and cataloguing at the Robbins Museum or at the
Archaeology Laboratory at Bridgewater State College. Stone items identified in the field as possible
artifacts were examined under a binocular microscope at 40X power to determine whether they
possessed edge wear, and if so, what this showed of their function, and they were reassigned by
category accordingly.
All materials from the survey were curated at the Robbins Museum, and an exhibit of the more
displayable materials was opened to the public there in June of 1999. Copies of the site report were
filed with the Massachusetts Historical Commission, the Middleborough Historical Commission, the
Robbins Museum, and the Middleborough Little League (Hoffman 1999).
This operation was highly successful in defining the overall functions of the site. A total of 45 additional
features were discovered. Three of these provided radiocarbon dates of 5110+160 B.P., 4740+80 B.P.,
and 3010+40 B.P. Only eleven of the 82 units opened were devoid of pre-Contact artifacts. In all, 519
artifacts were recovered from the excavation and 143 from the surface, including projectile points,
scrapers, knives, spokeshaves, wedges, utilized flakes, a blade, cores, preforms, biface fragments,
perforators, anvils, choppers, hammerstones, nutting stones, pounding stones, pestles, sharpening
stones, a grooved weight, a plummet, a whetstone, and pecked and ground stone fragments. For the
first time (since the 1986 walkover), ceremonial objects were recovered: paintstones, pendants, a
pecked pebble, a stone rod, and quartz crystals, including a Herkimer diamond. There were 3,168 pieces
of debitage from the excavation and 527 from the surface. There were 746 post-Contact items from
excavation, and 360 from the surface. There were 6,260 pieces of fire-cracked rock, and 1,966 pieces of
charcoal, two pieces of nutshell, and 31 pieces of calcined bone. Most of the charcoal derived from the
three dated features.
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Data Recovery on the Third Terrace
As a result of this survey, further discussions were held with the Little League, and the obvious
importance of the Third Terrace was emphasized to them. They agreed, verbally, to change the
orientation of the two proposed T-ball fields so as to avoid most of the higher ground on the terrace:
one field would be placed in the area north of the cart path, more or less from S15 to N20 and from E00
to E35 on our grid; the other would be placed on the Second Terrace to the east of this. The area from
N/S00 to N20 in the area of the first of these fields had been shown during the 1996 survey to be one of
low cultural material density, but that from N/S00 to S15 was one of high density. Accordingly, a
proposal to undertake a Data Recovery operation in the latter area was submitted to the Little League
and to the Massachusetts Historical Commission, and was approved.
The Data Recovery operation took place from 1999 – 2002. It was restricted to an area of 450 square
meters, of which a total of 98.25 square meters (a 21.9% sample) were excavated. In most cases, the
excavated units were 1 meter by 1 meter squares expanded from the 1998 survey units. In addition to
the seven research questions posited above, the operation attempted to answer nine other site-specific
research questions, as follows:
8) Is it possible to ascertain the age of the components at the site?
This was addressed by obtaining additional radiocarbon dates from features, and by the
recovery of additional diagnostic artifacts.
9) What can be learned from a study of the lithics used to manufacture chipped stone tools at
the site?
This was approached using a logarithmic decrease model first proposed by Barber (1982) for
local, regional, and exotic materials. A study undertaken by a student, based upon recoveries
from the 1998 survey, had shown that over 90% of the lithic materials used for chipped stone
tools at the site could be found at or near the site, either as bedrock deposits or in the glacial
drift (Goncalves 1999). Only materials not present in the glacial train at the site were
considered as regional or exotic, depending on their distance from the source area. See Chapter
Eight for a discussion of lithic materials.
10) What can be learned from the exploration of the structure of complex features at the site?
The limited exposures of the earlier surveys had not permitted very much to be known about
the structure of features, but broader exposures were expected to provide more information
about this. See Chapter Six for a discussion of features.
11) What is the significance of cultural traditions at the site and the relationships among
them?
This question depended upon the recovery of artifacts which were diagnostic of those cultures
and examining their interrelationships. See Chapters Twelve and Fifteen for a discussion of
diagnostic artifacts used as determinants of cultural traditions.
12) How effective was the initial survey in locating areas of concentration at the site?
13) How effective was the wet-screening of feature subsoils as compared to dry-screening?
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14) How effective was the program of piece-plotting at the site?
These three questions addressed the archaeological extraction process itself, to see whether a
larger sample would confirm or disconfirm the conclusions of the earlier surveys.
15) How thorough was the coverage provided by the Data Recovery operation?
While the sampling fraction in the Data Recovery area is quite large by current standards, it was
considered important to evaluate whether it was large enough to provide a truly representative
sample of the area, and whether there were important types of features or artifacts missed, or
underrepresented in the sample.
16) Did the environment change over the time the site was occupied, and, if so, what is the
relationship of this change to the cultural material?
This is a processual question which was addressed by examining the organic remains retrieved
from dated features and comparing any changes in the frequencies or presence/absence of taxa
with what is known about changes in climate, locally and regionally.
The Data Recovery operation was run, as was the 1998 survey, as a series of summer field schools and
fall Directed Studies, all under the supervision of the author. Personnel for the 1999 summer season
included eight Public Archaeology students from Bridgewater State College, assisted by nine volunteers
from the Massachusetts Archaeological Society. Personnel for the later summer and fall operations
included five Bridgewater State College students assisted by seven volunteers. Personnel for the
summer 2000 field school included ten Bridgewater State College students, assisted by five volunteers.
Personnel for the fall 2000 operation included three Bridgewater State College students assisted by ten
volunteers. Personnel for the summer 2001 field school included twelve Bridgewater State College
students assisted by six volunteers. Personnel for the later summer and fall operations included nine
Bridgewater State College students, assisted by nine volunteers. A very brief operation in the spring of
2002 was primarily undertaken to complete units not completed in the previous season, and included
five Bridgewater State College students working as volunteers. All work at the site concluded on June
22, 2002. In many cases, students worked for more than one season at the site, either for college credit
or as volunteers. In addition to these field operations, several students participated in Directed Studies
and class projects on a variety of post-excavation analyses.
Seven of the features discovered within the project area during the 1998 survey were expanded into
larger units, minimally 1 meter by 1 meter, but in some cases to much larger exposures – in one case, to
28 square meters. As well, ten exploratory 50 centimeter by 50 centimeter units were situated at
midpoints between the 1998 test units with known features to determine whether features were
present there also; this reduced the maximum sampling interval to 5 meters. In some cases, as
warranted by recoveries, these were also expanded to larger exposures. Two opportunistically situated
1 meter by 1 meter units were also opened during the 2001-2002 season.
The excavation methodology was, for the most part, similar to that in previous surveys. Topsoils were
dug with shovels where possible, and with hand tools where not possible, in 10 centimeter increments,
with soils screened through ¼” mesh screen cloth. All subsoils were excavated with hand tools in 5
centimeter vertical increments, and were screened through 1/8” screen cloth. In some cases, bulk soil
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samples were taken for wet-screening and grain size analysis, and the former were passed through
1/16” screen cloth in lab. When sub-features were encountered, a modification of the Harris Matrix
System (Harris 1989) was used: each sub-feature was given a decimal number following the main
feature number; e.g., Feature #46.6. Recoveries were bagged by level, and recorded on forms provided
for the purpose. Profiles were drawn of at least two sides of each unit, and the Munsell colors of each
horizon were recorded. All materials were processed at the Bridgewater State College Archaeology
Laboratory, by washing, sorting, measuring, weighing, labeling of artifacts (except for those deemed
ceremonial), and cataloguing. Following processing, all materials were transferred to the Robbins
Museum for permanent curation. Interim reports on the progress of the operation were filed with the
Massachusetts Historical Commission, the Robbins Museum, the Middleborough Historical Commission,
and the Bridgewater State College Library for the 1999 and 2000 seasons (Hoffman 2000, 2001), and a
final report on all Data Recovery operations was filed with the same parties (Hoffman 2003).
The Data Recovery operation was very successful in addressing the above research questions. In
addition to the six features from the 1998 survey, it identified fifteen newly discovered features, as well
as 93 sub-features. A total of six additional radiocarbon dates were obtained from these features:
6250+80 B.P., 5770+120 B.P., 4770+50 B.P., 3790+110 B.P., 3640+80 B.P., and 2990+70 B.P. A total of
4,689 lithic artifacts were recovered. These included projectile points, perforators, knives, scrapers,
choppers, spokeshaves, wedges, utilized flakes, cores, preforms, biface fragments, pestles, plummets, a
celt, a blank for a winged atl-atl weight, abraders, anvils, digging tools, hammerstones, notched pebbles,
nutting stones, pounding stones, shaft abraders, sharpening stones, smoothing stones, a sinew stone, a
whetstone, and pecked and ground stone fragments – most of which duplicated recoveries from the
previous operations. A major surprise was the predominance of ceremonial tools, which made up over
60% of the assemblage: quartz crystals (including Herkimer diamonds), crystal matrices, hematite and
graphite paintstones, pendants and pendant blanks, pecked pebbles, polished pebbles, a stone rod, a
smoky quartz nugget, and an incised tally stone. A total of 9,842 pieces of debitage was recovered,
along with 15,757 pieces of fire-cracked rock, 8,532 pieces of charcoal, 158 pieces of charred nutshell,
62 pieces of calcined bone, 50 pieces of marine shell, 19 charred seeds, and 4,538 pieces of post-Contact
cultural items.
The final report definitively or tentatively answered all sixteen of the research questions posed, and it
was evident from the conclusions that the Third Terrace at the Little League site was a unique resource
which could well be nominated on that basis alone (Criterion C) to the National Register of Historic
Places. As the Little League had agreed, in principle, to avoid any further construction in the area to the
south of the Data Recovery area, we informed them that they were now free to construct their new
fields in the areas to which they had agreed to move them. The site was considered closed at this time,
and the author went on to direct field schools from 2002 to 2005 at other sites.

Renewed Site Examination on the Third Terrace
However, in 2005 a local developer, in order to satisfy conditions to obtain a permit to build elsewhere
in Middleborough, instructed his survey crew to prepare a new elevation map for the Third Terrace,
because he had been informed that the Little League was once again eager to build new fields there.
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The Middleborough Historical Commission informed the author of this, and the new map occasioned a
return to the site to undertake a further Site Examination level investigation of the Third Terrace to the
south of the Data Recovery area, again under permit from the Massachusetts Historical Commission.
The investigation took place, as in previous years, as a series of summer field schools and fall Directed
Studies from 2006 – 2008, all under the supervision of the author. The participants in the summer 2006
operation included six students from Bridgewater State College, assisted by one trained volunteer from
the Massachusetts Archaeological Society. The participants in the fall 2006 operation included five
students from Bridgewater State College, assisted by three volunteers from the Massachusetts
Archaeological Society. The participants in the 2007 operation included fifteen students from
Bridgewater State College, assisted by five volunteers from the Massachusetts Archaeological Society.
The participants in the fall 2007 operation included six students from Bridgewater State College, assisted
by three volunteers from the Massachusetts Archaeological Society. The participants in the 2008
operation included sixteen students from Bridgewater State College, assisted by one volunteer from the
Massachusetts Archaeological Society. The site was closed on August 28th, 2008.
The initial goal of this Site Examination was to tighten the 1998 sampling grid to 5 meter intervals,
providing a maximal 7.07 meter distance between units, and to extend the grid both westwards to W45
and eastwards to E/W00. This entailed a total of seventy-six 50 centimeter by 50 centimeter units, from
S20 to S85. A total of fifty-five new features and forty sub-features were discovered. The secondary
goal was to expand some of these units, as well as some units from the 1998 survey which contained
productive features, to explore the structure and contents of those features in greater detail. Twentyeight of the units containing new features, and three of the units containing previously discovered
features, were enlarged in this way, for a total exposure of 42.0 square meters, an additional 0.9% of the
terrace area. In two cases, a 50 centimeter wide trench was used to connect two features whose
original test pits were 4 to 5 meters apart. Otherwise, the expansions were to 50 centimeter by 1 meter
trenches, 1 meter by 1 meter squares, or larger units. The research questions remained the same from
previous seasons, as did the field methodology.
The investigation was highly successful in meeting these goals. It clearly delineated a western edge to
the site adjacent to the berm and replicated wetland, and it showed that even in the open area on the
eastern edge of the terrace, where there had been considerable soil alteration due to ballfield
construction, undisturbed subsoil contexts remained beneath the largely stripped topsoil. In addition to
the newly identified and expanded features noted above, eight new radiocarbon dates were obtained
from the new features: 8060+200 B.P., 3850+140 B.P., 3240+140 B.P., 2870+270 B.P., 2460+120 B.P.,
2200+100 B.P., 1315+260 B.P., and 1130+100 B.P. These significantly expanded the range of occupation
of the site, from the Early Archaic through the Late Woodland period. A total of 4,190 lithic artifacts
and 20 potsherds were recovered. Chipped stone artifacts included projectile points, knives, scrapers,
perforators, biface fragments, choppers, spokeshaves, utilized flakes, wedges, cores, and preforms. In
addition, there were pestles, abraders, anvils, digging tools, hammerstones, nutting stones, pounding
stones, sharpening stones, sinew stones, pecked and ground stone fragments, a smoothing stone, and a
notched pebble. Ceremonial items again dominated the assemblage at 50.9%, including quartz crystals,
crystal matrices, paintstones, pecked pebbles, polished pebbles, and rods. In addition, there were
11,657 pieces of debitage, 30,484 pieces of fire-cracked rock, 11,838 pieces of charcoal, eleven pieces of
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charred nutshell, 143 pieces of calcined bone, nineteen pieces of marine shell, and six charred seeds. A
total of 3,998 post-Contact artifacts was recovered from this operation. Altogether, the 1996 – 2008
operations on the Third Terrace exposed 170.75 square meters out of an estimated 4,500, a 3.8%
sample. This information was considered sufficient to provide the basis of a National Register of Historic
Places nomination for this portion of the site. All of the cultural material was curated at the Robbins
Museum of Archaeology. Interim reports on this operation were filed with MHC (Hoffman 2007, 2008),
with copies provided to the Middleborough Historical Commission, the Robbins Museum, and the
Bridgewater State College Library.
During the summer of 2008, the author met again with representatives of the Middleborough Little
League, and reemphasized the importance and uniqueness of the site. He pointed out that any
proposed construction on the top of the Third Terrace would necessitate another Data Recovery
operation, which would be either costly or very time-consuming, or both. The Little League agreed once
again, in principle, to avoid construction in this area. As a result, operations on the Third Terrace were
concluded. No further construction has taken place there to date.

Locational Survey on the First Terrace
The winter of 2007-2008 was rather severe, and there had been some severe tree damage to powerlines
elsewhere in Middleborough. There was some discussion in town government circles, though never
adopted as official policy, about replacing the overhead powerlines, including the one which crosses the
First Terrace, with buried fiber-optic cable, to avoid the possibility of damage to the lines. This would
obviously involve considerable subsurface disturbance to any cultural remains which might be present.
The author was alerted to this discussion by members of the Middleborough Historical Commission, and
he concluded that it would be prudent to undertake an archaeological survey of the First Terrace in
advance of any construction. Accordingly, he applied to the Massachusetts Historical Commission for a
permit to conduct a Locational Survey on the First Terrace, which was granted. The survey included the
entire First Terrace, in order to establish the distribution of cultural materials both within the potentially
threatened right-of-way and the wooded area to the east of it. The research goals of this survey were
similar to those of previous operations, with particular emphasis on the first two goals – establishing the
presence/absence of cultural materials, and assessing the integrity of their provenience. Unlike the
Third Terrace, where there was prior evidence from collectors of the presence of pre-Contact cultural
materials, the First Terrace was completely unknown territory archaeologically. One further goal was
therefore added:
17. A comparison of recoveries from the First Terrace with those documented from the Third
Terrace, to determine differences or continuities in activity patterns. In particular, is there
greater evidence for fishing and hunting activities on the First Terrace? Is the activity of
collecting ceremonial objects which has been well-documented for the Third Terrace replicated
on the First Terrace?
One of the measured elevations on the Third Terrace was used as a subsidiary datum point, and a line
was shot eastwards from this to the eastern edge of the powerline right-of-way. From this point, an
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east-west baseline was set up, with units at 5 meter intervals. Each of these formed the hub for a northsouth transect, using the same staggered systematic sampling design as originally applied to the 1998
survey on the Third Terrace, with units at 10 meter intervals along each transect, offset by 5 meters in
adjacent transects. A total of eleven transects was investigated, covering the area from the western
edge of the terrace (E105) to the area closer to the river, where dense wetland vegetation (especially
mountain laurel) made excavation difficult (E155). One additional transect was investigated, with units
at 10 meter intervals, at an angle 9 degrees to the north of the grid angle eastwards, through the dense
vegetation, to explore the area approaching the Nemasket River.
The field and laboratory methodologies were the same as in previous investigations. A total of 122 50
centimeter by 50 centimeter units was excavated, and one unit was expanded to a 50 centimeter by 1
meter trench to explore a feature further. This brought the total excavated area to 30.75 square
meters, out of an estimated total of 5,000 square meters, or 0.6% of the area on the First Terrace.
The survey was conducted as a series of summer archaeological field schools through Bridgewater State
College/University, from 2009 – 2011, under the supervision of the author (the College officially became
a University during the 2010 field school). The participants in the summer 2009 operation included nine
students from Bridgewater State College, assisted by three trained volunteers from the Massachusetts
Archaeological Society. The participants in the 2010 operation included sixteen students from
Bridgewater State College, assisted by four volunteers from the Massachusetts Archaeological Society.
The participants in the 2011 operation included eighteen students from Bridgewater State University,
assisted by one volunteer from the Massachusetts Archaeological Society.
The question as to whether there were pre-Contact cultural materials present on the First Terrace was
settled in the affirmative by the end of the first day of excavation, and by the time excavators reached
the topsoil/subsoil junction it became clear that, as on the Third Terrace, there were undisturbed
contexts beneath the plow zone, including features. Component boundaries were clearly established to
the north, south, and east (the edge of the Raynham soil), and on the west cultural remains continued to
the edge of the terrace, with some evidence of disturbance from erosion and berm creation in that area.
The survey identified seventy-six new features, two of which yielded radiocarbon dates of 5350+40 B.P.
and 790+70 B.P. It retrieved a total of 3,348 lithic artifacts and one piece of pottery. The lithic artifacts
included projectile points, knives, scrapers, choppers, perforators, spokeshaves, utilized flakes, wedges,
biface fragments, cores, preforms, pestles, anvils, digging tools, hammerstones, nutting stones,
pounding stones, sharpening stones, a grooved gouge, a mortar, a notched pebble, a shaft abrader, a
sinew stone, and pecked and ground stone fragments. Ceremonial items – paintstones, polished
pebbles, quartz crystals and crystal matrices, pecked pebbles, pendants, and rods – formed an even
larger portion of the assemblage than on Terrace Three: 83.0%. A total of 2,248 pieces of debitage,
13,657 pieces of fire-cracked rock, 4,229 pieces of charcoal, seven charred nutshells, four pieces of
calcined bone, one piece of marine shell, and 2,708 post-Contact cultural items were recovered. Interim
reports were filed with the Massachusetts Historical Commission (Hoffman 2010, 2011a) as was a final
report (Hoffman 2012). Copies of these reports were provided to the Middleborough Historical
Commission, the Robbins Museum, and the Bridgewater State University Library. All materials were
curated at the Robbins Museum.
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Site Examination on the First Terrace
These results were sufficiently promising to warrant a Site Examination level investigation, in this case
restricted to the powerline right-of-way. Of the thirty-eight units containing features identified within
this area, fourteen were chosen for expansion, dividing the sample arbitrarily into three sampling strata
on the basis of estimated feature depth (< 15 centimeters, 15 – 30 centimeters, and > 30 centimeters
below junction) and sampling randomly within each stratum, based on feature numbers. In most cases,
the expansions were 50 centimeter wide trenches in several directions from the original 50 centimeter
by 50 centimeter unit, or 1 meter by 1 meter or larger expansions. A total of 31.0 square meters was
excavated during the Site Examination, which, when added to the fifty-two 50 centimeter by 50
centimeter units excavated within the right-of-way during the Locational Survey, brings the total
excavated area to 44.0 square meters, a 1.8% sample of the ca. 2,400 square meters within the right-ofway and a 1.2% sample of the entire terrace. The same research questions used for the locational
survey framed the investigation. Field and laboratory methods were also the same as those used in
previous operations at the site (see Figure 4.5).

Figure 4.5: Laboratory Processing, 2014 Season
The Site Examination took place as a series of summer field schools through Bridgewater State
University from 2012-2014, under the direction of the author. The field crew for the 2012 season
consisted of nine undergraduate students from Bridgewater State University, plus two volunteers from
the Massachusetts Archaeological Society. The field crew for the 2013 season consisted of fourteen
undergraduate students from Bridgewater State University, plus two volunteers. The 2014 field crew
consisted of ten undergraduate students from Bridgewater State University, plus two volunteers.
The Site Examination was successful in delineating the complexity of the selected features. While only
one new feature was identified, there were twenty-four sub-features, labeled with decimal numbers as
in the Terrace Three Data Recovery operation. Two of these features yielded additional radiocarbon
dates, of 3520+80 B.P. and 3400+100 B.P. During a visit to the site from members of the New England
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Antiquities Research Association, one of their members, Frederic Martin, suggested taking an Optically
Stimulated Luminescence (OSL) date from the first of these two features, a burnt rock hearth. He
covered the cost of analysis for this sample, which was taken from the same vertical level as the
radiocarbon sample. It yielded an OSL date of 5670+360 B.P., which overlaps with the earliest
radiocarbon date retrieved from Terrace One, but certainly not with the radiocarbon date from the
same level of that feature. No resolution of this discrepancy could be found, despite numerous
exchanges via e-mail with the technician at the OSL laboratory (Mahan 2013). A total of 5,373 lithic
artifacts and one piece of pottery were recovered during this operation. The lithic artifacts included
projectile points, knives, scrapers, perforators, spokeshaves, wedges, choppers, utilized flakes, cores,
preforms, hammerstones, anvils, pounding stones, shaft abraders, mortars, nutting stones, pestles,
pecked and ground stone fragments, a muller, and a sinew stone. As in the locational survey,
ceremonial objects – paintstones, polished pebbles, pecked pebbles, quartz crystals and crystal
matrices, and stone rods – dominated the assemblage, at 95.3%. There were 1,460 pieces of debitage,
28,274 pieces of charcoal, 24 pieces of calcined bone, and 16,789 pieces of fire-cracked rock. A total of
1,846 post-Contact items were recovered. All materials were curated at the Robbins Museum.
This information was sufficient to extend the proposed National Register of Historic Places nomination
to include this portion of the site. Interim reports were filed with MHC (Hoffman 2013, 2014) as was a
final report (Hoffman 2015). Copies of these reports were provided to the Middleborough Historical
Commission, the Robbins Museum, and the Bridgewater State University Library.

Locational Survey on the Second Terrace
As a consequence, the author’s attention now turned to the one remaining portion of the site which
had been minimally explored: the undeveloped portion of the Second Terrace. This is a narrow strip,
25 - 30 meters in north-south width, connecting the First Terrace with the Third Terrace. Elsewhere on
the site, the boundaries of the terraces are clearly marked by terrace edges, but in this area there is a
gradual slope from the Third Terrace down to the First Terrace. While the boundary with the First
Terrace was marked by the edge of the powerline right-of-way, there was no clearly delineated
boundary between the Second and Third Terraces. An arbitrary decision was made to designate the
E05 line as the western terrace boundary, in part because the Fall 1996 operation found that there was
a distinct decline in recoveries west of this line, and also, north of the datum point, a slight decline in
elevation. In addition, there is a gap of at least 15 meters between any features located on the Third
Terrace and those now defined as being on the Second Terrace.
While there are no current plans for construction in this area, the Little League originally had plans to
build a T-ball practice field in this area, and while we were on the site one of their fieldworkers
suggested that they might want to clear-cut the area to provide more seating for games on the
northwestern edge of their two new ballfields. Since this would include the removal of tree stumps, it
would result in the disturbance of soil contexts in the area. This was a justification for an
archaeological investigation in this area in advance of any such alteration. In addition, the recovery of
contexts from the relatively undisturbed portions of the Second Terrace would help to fill in the gap
created by construction of ballfields on most of the Second Terrace. A proposal for a Locational Survey
was submitted to the Massachusetts Historical Commission, and a permit extension was approved.
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While the research questions from previous investigations were carried forward for this survey, it was
also noted that the 1996 operation, which included twenty-six 50 centimeter by 50 centimeter units in
an area of about 2,000 square meters, had found only two possible ceremonial items, a chiastolite
crystal and a steatite sherd. It was anticipated that previous excavators may simply have overlooked
these items, based upon our growing perception of them in the course of the Third Terrace excavation.
On Terrace Three, polished pebbles had been overlooked until the 1999 field season, and limonite
paintstones were not noted in quantity until the 2006 field season. Given the predominance of
ceremonial materials on the First and Third Terraces, the new research question posed first for the First
Terrace was amended for this operation as follows:
17. A comparison of recoveries from the Second Terrace with those documented from the
First and Third Terraces, to determine differences or continuities in activity patterns. In
particular, is there greater evidence for fishing and hunting activities on the Second Terrace? Is
the activity of collection of ceremonial objects which has been well-documented for the First
and Third Terraces replicated on the Second Terrace?
The survey was conducted as a pair of summer archaeological field schools in 2015 and 2016 through
Bridgewater State University, under the author’s direction. Participants in the 2015 operation included
ten Bridgewater State University students, assisted by three volunteers with prior field experience. The
participants in the 2016 operation included four Bridgewater State University students, assisted by the
same three volunteers. The 2016 field season was shorter than usual, due to underenrollment, and
three of the students returned to the site as weekend volunteers to complete their units in the fall.
The sampling design was similar to that used in previous surveys at the site: a systematic sample along
transects 5 meters apart, at 10 meter staggered intervals. Units which would have been located closer
than 5 meters to one of the 1996 units were not excavated. Some of the latter units were relocated,
and all were renumbered according to the grid established in 1998. Due to underenrollment in the 2016
season, only one of these transects was completed to the eastern edge of the Second Terrace. Field and
laboratory methodologies remained the same as for previous surveys. A total of twenty-nine 50
centimeter by 50 centimeter units were excavated, equaling 7.25 square meters, which, when combined
with the 1996 units, constitutes a 0.6% sample of the remaining portion of the terrace.
The results of the investigation were very promising. Soils on the southern and western edges of the
excavated area showed signs of disturbance: dumping of extra topsoil from the two phases of ballfield
construction on the southern edge, and both dumping and erosion resulting from the construction of
the road cut on the western edge. Otherwise, for the most part, soils showed typical profiles, with
undisturbed subsoil contexts stratified below plow zones. A total of twenty-six features were identified.
Most of these were subsurface features encountered below the plow zone, but there were also two
above-ground stone structures. The first is a stone row running at an angle of 97o from the stone wall
which bounds the northern edge of the property for a distance of about 25 meters southwards, after
which it ends abruptly. It contains none of the historic material (concrete blocks) which were found in
the wall, and it also contains some white quartz rocks. It is oriented so that it points toward winter
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solstice sunset/summer solstice sunrise. These are characteristics of Native American stone
constructions (Hoffman 2019b). About 15 meters to the west of the row is a small stone pile.
Associations of rock piles and stone rows are very common throughout the eastern seaboard of the U.S.
and Canada. It is concluded that this is most probably a Native American offering pile. This conclusion
was confirmed by a pair of indigenous visitors to the site in 2018. The potential significance of this will
be discussed in Chapter Thirteen.
One of the subsurface features, a burnt rock hearth, yielded a radiocarbon date of 1940+130 B.P.
Recoveries from the eastern end of the completed transect clearly indicated continuity with the First
Terrace. A total of 2,827 lithic artifacts were recovered. These included knives, scrapers, perforators,
spokeshaves, utilized flakes, choppers, wedges, biface fragments, one projectile point, cores, preforms,
anvils, hammerstones, nutting stones, pounding stones, ground stone fragments, mortars, pestles, a
grooved stone, and a shaft abrader. Ceremonial artifacts included paintstones, polished pebbles,
pecked pebbles, quartz crystals and crystal matrices, rods, and a pendant. Combined, these constituted
93.5% of the assemblage, similar to what was found on the First Terrace but much higher than on the
Third Terrace. There were 1,919 pieces of debitage, 976 pieces of charcoal, 10 charred nutshell
fragments, three pieces of calcined bone, 1,413 pieces of fire-cracked rock, and 644 pieces of postContact period material. An interim report was filed with the Massachusetts Historical Commission
(Hoffman 2016) as was a final report (Hoffman 2017). Copies of these reports were provided to the
Middleborough Historical Commission, the Robbins Museum, and the Bridgewater State University
Library. Cultural material from this operation was curated at Bridgewater State University, which has
also been recognized as a curatorial facility by the Massachusetts Historical Commission.

Site Examination on the Second Terrace
These results led to the conclusion that a Site Examination level investigation would be warranted for
the Second Terrace. This proposal was accepted by the Massachusetts Historical Commission, which
extended the author’s permit. This was undertaken as a series of summer archaeological field schools
through Bridgewater State University from 2017-2019, under the author’s direction. Participants in the
2017 operation included seven Bridgewater State University students, assisted by four volunteers.
Participants in the 2018 operation included eleven Bridgewater State University students, assisted by
two volunteers. Participants in the 2019 operation included five Bridgewater State University students,
assisted by five volunteers. All of the latter had previous experience at the site. Due to the fact that
eleven of the test units had not been completed by the close of the 2019 field school, fieldwork was
extended until September 15th, 2019, with the assistance of volunteers from the previous summer, all
working under the author’s supervision.
As was done on the First Terrace, a stratified random sample of fourteen features identified in the
locational survey, with the sampling strata based on feature depth, was chosen for expansion. In most
cases, the expansions consisted of enlarging the original 50 centimeter by 50 centimeter unit to a 1
meter by 1 meter square, and in some cases further exploring a 50 centimeter by 1 meter trench off this
square. Seven additional exploratory 50 centimeter by 50 centimeter units were opened at the usual 10
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meter interval along staggered transects, to fill in the gaps between the Second and Third Terrace and to
explore an area which had received somewhat less coverage due to the small size of the 2016 field crew
and the shorter field season that year. Three of these units were expanded, two to 1 meter by 1 meter
squares, one to a 1 meter by 50 centimeter unit. Field and laboratory methods remained the same as in
previous seasons. A total of 17.75 square meters was investigated, which, when combined with the
1996 and 2015-2016 locational surveys, brings the total sample size to 1.4% of the total terrace area.
The Site Examination exceeded all previous operations in terms of recoveries. Four new features and
five new sub-features were identified. Four additional radiocarbon dates were obtained, of 6360+220
B.P., 6190+290 B.P., 3530+160 B.P, and 2840+140 B.P. Paradoxically, due to an error at the radiocarbon
laboratory, the second and third of these dates derived from samples extracted from a small charcoal
deposit in the same feature, no more than 5 centimeters apart vertically and 30 cm horizontally. The
samples had been submitted with instructions to combine them, but instead they were run separately.
No satisfactory explanation for this discrepancy has been found. The presence of a slightly older date
from another feature about 20 meters away suggests that the earlier of the two dates might be
preferred. A total of 13,017 lithic artifacts were recovered. These include projectile points, knives,
scrapers, perforators, spokeshaves, utilized flakes, wedges, choppers, cores, preforms, anvils,
hammerstones, nutting stones, pounding stones, digging tools, sharpening stones, stem hoes, mortars,
pestles, smoothing stones, an abrader, a grooved gouge, a canoe anchor, and pecked and ground stone
fragments. Ceremonial items – polished pebbles, paintstones, rods, pecked pebbles, quartz crystals and
crystal matrices, pecked pebbles, and pendants -- constituted 93.9% of the assemblage. There was a
total of 2.140 pieces of debitage, 14,803 pieces of fire-cracked rock, and 1,117 pieces of organic
materials. There were 2,117 pieces of post-Contact material recovered. Interim reports were filed with
MHC (Hoffman 2018, 2019) as was a final report (Hoffman 2020). Copies of these reports were provided
to the Middleborough Historical Commission and the Bridgewater State University Library. Materials
from this operation are curated at Bridgewater State University.
Finally, in September of 2020, the author returned to the site with Dr. Joseph Mitchell, who had
volunteered at the site from 2017-2019, to test a hypothesis about the accuracy of earlier seasons’
recognition of certain categories of ceremonial objects by reexcavating three previously excavated 50
centimeter x 50 centimeter units, one each from the 1998, 2000, and 2012 seasons. Due to the fact that
they had been previously excavated, there was no vertical provenience in these units. For this reason,
they were redug with shovels and the soils were run through 1/8 inch screen cloth. A total of 120
artifacts (a core, a pestle, paintstones, polished pebbles, and rods), 25 pieces of debitage, three pieces
of post-Contact material, and one calcined bone fragment were recovered from this operation. Details
on the choice of units and the nature of the hypothesis will be presented in Chapter Thirteen.
In addition to excavation, all of the seasons at the site included some surface retrieval of artifacts,
mostly from the eroded edge between the Second and Third Terraces. As shown in Figure 4.6, surface
recoveries peaked during the operations on Terrace Three from 1998-2001, fell to near zero during the
exploration of Terrace One, and resumed to a small degree with the return to Terrace Two. This may
indicate that the area from which they were collected is largely played out in terms of recoveries. The
horizontal axis indicates the year, starting in 1986 (1) and continuing from 1996 (2) through 2019 (21).
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Figure 4.6: Frequency of Surface Recoveries from All Seasons
The combined investigations from twenty seasons at the Little League Site, from 1996 to 2019, resulted
in the recovery of a total of 243 features, 186 sub-features, 34,535 lithic artifacts, 22 pieces of pottery,
35,250 pieces of debitage, 100,631 pieces of fire-cracked rock, 61,398 organic materials, 15,489 postEuropean artifacts, and 28 radiocarbon/OSL dates, from a total excavated area of 291.00 square meters,
a 1.9% sample of the total remaining site area. Recovery rates have tended to increase over the years,
as artifact types not previously recognized (especially limonite paintstones, polished pebbles, and stone
rods) were added to the assemblage, as shown in Figure 4.7 below:
Year
Operation
Terrace
# Artifacts
pre-1996
surface collection
2
29
1996
locational surveys
2, 3
280
1998
locational survey
3
662
1999-2002
data recovery
3
4,689
2006-2008
site examination
3
4,210
2009-2011
locational survey
1
3,349
2012-2014
site examination
1
5,374
2015-2016
locational survey
2
2,827
2017-2019
site examination
2
13,017
2020
reexcavation
1,3
120
Total
1, 2, 3
34,577
Figure 4.7: Artifact Recovery Rates by Operation
Figure 4.8, below, shows the levels of investigation, and also indicates the locations of the samples
which provided the absolute dates.
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Figure 4.8: Distribution of Excavation Units from All Operations at the Site
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Chapter Five
Site Integrity

As noted in Chapter One, one of the most important components of any nomination to the National
Register of Historic Places is an evaluation of site integrity, which refers to the degree to which cultural
deposits remain intact and undisturbed. One of the chief means archaeologists use to determine the
integrity of a site is the study of its soil matrix. Field evaluations of horizon soil color changes, and
laboratory studies of grain size and soil chemistry, are useful in evaluating this.

Soil Color and Depth Analysis
Soil color is typically evaluated using the Munsell Soil Color System. Munsell soil charts consist of a
series of card stock pages with color chips mounted on them, against which soil color can be compared.
Each page is designated (in its upper right corner) by its principal “hue”. In most New England soils,
these are either 7.5YR, 10YR, or 2.5Y, where the number indicates the proximity to the pure color (in
increments of 2.5 in ascending order from 10 to 2.5) and the letters YR and Y stand for “yellow-red” or
“yellow”, respectively. The chips are arranged on a grid on each page, where the vertical axis
represents “value” (from darkest to lightest from bottom to top with ascending numbers from 2 to 8,
followed by a virgule) and the horizontal axis represents the “chroma” (from greyscale to most
saturated, also with ascending numbers from 0 to 8 from left to right, preceded by the virgule). For
example, the Munsell color of a typical unaltered subsoil at many New England sites would be
designated 10YR5/6.
While the Munsell system appears to be quantitative, it is actually rather subjective. Ideally, Munsell
readings should be taken in full sunlight, at noon, with the Munsell page held at a 45 degree angle to the
ground (Macbeth n.d.). This was hardly ever possible in practice at the Little League site; first, because
most of the site is in shade for at least part of the day, even on days when there is full sun; and second,
because soil color readings were most often taken at the point when the square was being profiled,
which could be at any time of the day between 9:00 A.M. and 4:30 P.M. Some small features and subfeatures were sectioned within their excavation units, and Munsell readings were taken at that point.
As well, excavators exercised their own judgment when comparing soil samples to the chips, which in
some cases may have resulted in errors – especially for excavators who were red/green color-blind. In
some cases during the Data Recovery and Site Examination phases, multiple readings were taken from
the same feature. Not infrequently, readings from different units within the same feature differed
somewhat. While a great deal of information may be derived from the Munsell readings, their inherent
subjectivity should be kept in mind.
The soil matrix at the site, as noted in Chapter Two, is primarily Gloucester Stony Sandy Loam. The
USDA Soil Manual for Plymouth County defines horizons within Gloucester soils as follows:
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“A1 –

0 to ½ inch, dark grey (10YR4/1) very stony loamy sand; weak, fine granular structure,
very friable; many roots; 10% subangular fragments of rock; extremely acid; abrupt,
smooth boundary. Stones on surface are generally from 20 to 80 feet apart.

B21 – ½ inch to 4 inches, dark yellowish brown (10YR4/4) loamy sand; very weak, fine,
granular structure; very friable; many roots; 10% coarse fragments; very strongly acid;
abrupt, wavy boundary, 3 to 5 inches thick.
B22 –

4 to 14 inches, strong brown (7.5YR5/6) gravelly loamy sand; very weak, fine, granular
structure; very friable; many roots; 20% coarse fragments; very strongly acid; clear,
smooth boundary, 9 to 11 inches thick.

B23 – 14 to 24 inches, brownish yellow (10YR6/6) gravelly loamy sand; single grain; loose; 20%
coarse fragments; many roots, very strongly acid; clear, smooth boundary, 10 to 11
inches thick.
C–

24 to 40 inches, light gray (10YR7/2) gravelly loamy sand; single grain; loose; 25%
subangular fragments of rock; common roots; very strongly acid.” (USDA 1969:99)

The system used at the site to record soil horizons differed somewhat from the above. The uppermost
horizon was referred to as A1, as in the USDA Soil Manual. It was recorded in 268 of the 574 units
opened at the site where Munsell readings were recorded (46.7%), and its range was between 2 – 37
centimeters in depth (average = 7.86 cm) – considerably deeper than the soil manual indicated.
However, in only fourteen cases (5.2%) did this horizon exceed 15 centimeters in depth. In twentyseven units where it was observed (10.1%), no Munsell readings were taken of this horizon. Its hue was
predominantly 10YR (65.6%), followed by 7.5YR (22.0%) and 2.5Y (12.4%); its value was predominantly 3
(59.8%), followed by 4 (14.5%) and 2 (13.7%); and its chroma was most frequently 2 (43.6%), followed
by 3 (19.1%), 1 (17.8%), and 4 (14.1%). Thus, a typical A1 horizon would have the Munsell reading of
10YR3/2; actually, this represented the largest number of samples (31, or 11.6%). Only one other
reading, of 7.5YR3/2, exceeded 10% of the total, and only two others (10YR2/2 and 10YR3/4) exceeded
5% of the total. Only five samples had the USDA designated reading of 10YR4/1, two of them from
contiguous units. This layer is most likely the result of recent forest floor decomposition, subsequent to
the abandonment of the site as a farm, as described in Chapter Three.
The horizon below the A1, the topsoil, was designated as A3 (A2 soils, or podzols, are only formed in
coniferous forest, and were only observed occasionally at the site, as thin layers beneath the A1
horizon), and it varied in depth between 3 and 67 centimeters (average = 23.12 cm). The A3 horizon
appears to correspond to the “B21” soils noted by the USDA manual, though again it was typically
deeper. It was found in 463 of the 574 units where readings were recorded (80.1%). In sixteen cases
(3.5%), no Munsell reading was recorded for this soil horizon. In only twelve cases (2.7%) was the depth
of this zone less than 10 centimeters; and in only eleven cases (2.5%) was it in excess of 40 centimeters.
The percentage of units whose A3 zones were less than half the average depth (< 12 cm) was very low
on Terraces One (1.6%) and Two (2.1%), but somewhat higher on Terrace Three (8.3%). Several of the
units on Terrace Three with shallow A3 zones were located on the eastern edge of the terrace, where
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topsoil had been removed in the course of the landscaping described in Chapter Three, also resulting in
dwwnslope erosion. Its hue was predominantly 10YR (72.2%), followed by 7.5YR (17.9%) and 2.5Y
(9.9%); its value was evenly divided between 4 (42.6%) and 3 (41.9%); and its chroma was also about
evenly divided between 4 (36.1%) and 3 (33.6%), with lesser amounts of 2 (16.6%). Thus, a typical A3
horizon would have a Munsell value of 10YR3/3 (10.5%), 10YR3/4 (12.8%), 10YR4/3 (11.7%), or 10YR4/4
(10.3%). These four readings combined represented the largest number of samples (202, or 45.3%),
followed by 10YR3/6 (23, or 5.2%). No other readings exceeded 5% of the total. Unlike the USDA soil
description, the bottom of this zone (referred to as “junction”) had a sharp termination, sometimes
showing wavy lines corresponding to plow scars. With only one exception to be described below, this
layer in all units represents a plow zone, deriving from the period of more than two centuries during
which the site was under agricultural usage (Clark 1998, Fletcher 1998).
The horizon below the A3, the subsoil, was designated as the B zone. Based up on the observed degree
of soil oxidation, as well as structural and artifactual evidence, it was differentiated into a B1 zone for
unaltered B horizons and a B2 zone for (presumably anthropogenically) oxidized B horizons, otherwise
referred to as features (see Chapter Six). In some cases, especially in the larger exposures in the Site
Examination and Data Recovery operations at the site, B1 soil was found external to the perimeter of a
defined feature. In ten cases on Terrace One and in five cases on Terrace Two, B1 soil was found
beneath the oxidized feature soils. It is hypothesized that this may be the result of the downward
leaching of oxidized iron salts – which tend to color the soil more red – out of feature soils. In some of
these cases, once this process was postulated, the B1 soil was redefined as feature (B2) soil. This
discoloration was not often observed below features on Terrace Three.
B1 soils were observed in 187 units (32.4%). Their depth ranged from 3 to 55 centimeters (average =
21.33 cm). Only in five cases (2.7%) did their depth exceed 40 centimeters, and only in fourteen cases
(7.7%) was it less than 10 centimeters. In four cases (2.1%), no Munsell color was recorded for this
horizon. Its hue was predominantly 10YR (69.9%), followed by 2.5Y (20.2%) and 7.5YR (9.8%); its value
was most frequently 5 (50.8%), followed by 6 (32.8%) and 4 (12.6%); and its chroma was predominantly
6 (63.4%), followed by 8 (21.3%) and 4 (13.1%). Thus, a typical B1 horizon would have the Munsell
reading of 10YR5/6; this reading represented by far the largest number of samples (44, or 24.0%). No
other reading exceeded 10%, though five other readings exceeded 5% of the total (10YR6/6, at 8.7%;
10YR4/6 and 10YR6/8, both at 8.2%; 2.5Y5/6, at 6.6%; and 2.5Y6/6, at 5.5%). This horizon may
correspond to the soil zone named “B23” in the USDA soil manual.
B2 soils were observed in 406 units (70.2%). Their depth ranged from 4 to 76 centimeters (average =
27.17 cm). Twenty-four of these units (3.9%) had B2 zones shallower than 10 centimeters, while
seventy-one (24.1%) had B2 zones deeper than 40 centimeters. Forty-nine of these units (12.1%) had
no Munsell color recorded. The hue was predominantly 7.5YR (55.5%), followed by 10YR (42.3%) and
2.5Y (2.2%); its value was predominantly 5 (61.1%) followed by 4 (22.4%) and 6 (13.4%); and its chroma
was predominantly 6 (50.1%), followed by 8 (29.7%) and 4 (17.6%). Thus, a typical B2 horizon would
have the Munsell value of 7.5YR5/6 (14.8%) or 7.5YR5/8 (12.0%); these combined accounted for 26.8%
of the total. Two other soil colors, 10YR5/8 (10.4%) and 10YR5/6 (10.1%) had percentages in excess of
10%. Four other soil colors had percentages above 5% of the total: 7.5YR4/6 (8.7%), 10YR4/6 (6.2%),
and 7.5YR4/4 and 7.5YR5/4 (5.0% each). This soil appears to correspond to the soil zone named “B22”
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in the USDA soil manual. These soils were identified as feature soils in the field. However, assuming
that the Munsell values were read correctly (not necessarily a safe assumption, as noted above), it is
possible that some of the soils defined in the field as B1 which were in the 7.5YR range were actually
features not recognized as such, and that some of the soils defined in the field as B2 which were in the
10YR range (particularly those with 10YR5/6 or with higher values) were in fact not features. As will be
noted in the next chapter, a more reliable indicator of features is their contents, as well as (where larger
exposure permitted) their structure.
C zone soils were observed in all units, but Munsell colors were recorded for only 441 of the units
(76.8%). Their depths were not recorded, as it was assumed that this soil represented the
glaciofluviolacustrine sediments deposited during the draining of the proglacial lake, prior to human
occupation (Hartshorn 1960). In seventeen cases (2.9%) this horizon directly underlay the A3 horizon,
with no intervening B zone. This horizon corresponds to the zone named “C” in the USDA soil manual.
In most cases, excavation ceased once a single 5 centimeter level of C was excavated, especially if it
lacked cultural materials. This was normally the case during the 1996-2002 operations. However, in a
number of cases in subsequent seasons, cultural materials were retrieved from this layer, in a few cases
as deep as 40 centimeters into it. In these cases, as time permitted, excavation proceeded until one 5
centimeter level of C zone soil lacking cultural remains was reached.
As with the B1 soils which underlay B2 soils, one possible explanation for the presence of cultural
material in the C zone may be that it is the result of the leaching of iron salts downward through the soil
column, and that these soils were actually part of the overlying features. Alternatively, this
phenomenon could be due to the falling of artifacts and flakes through cracks in the soil caused by the
freeze-thaw cycle (Strauss 1985), or, in the case of heavier artifacts, simply due to gravity causing them
to settle at a lower level. The hypothesis that the C zone artifacts derived from higher soil horizons was
tested by comparing the artifact recoveries from the B2 zones of 100 features (42 on Terrace One, 21 on
Terrace Two, and 37 on Terrace Three) which had artifacts in the underlying C zone with those in the C
zone in those units. A total of 92.3% of the artifacts in the C zones (4,012 out of 4,346) were of precisely
the same type, material, and color as the artifacts in their overlying B2 zones. However, in these cases
the C zone recoveries were not reassigned to features.
Hues were about evenly divided between 2.5Y (46.5%) and 10YR (47.2%), with only 6.3% at 7.5YR.
Values were about evenly divided between 5 (48.8%) and 6 (35.6%). Chromas were most frequently 6
(46.3%) and 4 (29.3%). Thus, a typical C zone soil would have a Munsell reading of 10YR5/4, 10YR5/6,
10YR6/4, 10YR6/6, 2.5Y5/6, 2.5Y6/6, 2.5Y5/4, or 2.5Y6/4. These eight types combined accounted for
59.4% of all C zone colors, but 2.5Y6/6 and 10YR5/4 both had percentages slightly below 5% of the total.
The soil color with the highest individual percentage was 10YR5/6 at 11.8% (52), followed by 2.5Y5/6 at
11.1% (49). No other soil colors exceeded 5% of the total. Only one sample had the USDA manual’s
designated color of 10YR7/2.
A typical soil profile is shown in Figure 5.1 below, showing B1 soil stratified below the B2 soil of the
feature:
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Figure 5.1: Typical Soil Profile at the Site
One unit was excavated at the far eastern end of the oblique transect mentioned in Chapter Four,
closest to the Nemasket River. This unit contained wet, mucky soils, and was most probably within the
area designated in the USDA Soil Manual as Raynham silt loam. The manual describes the horizons of
this soil type as follows:
“Ap – 0 to 8 inches, dark greyish-brown (10YR 4/2) silt loam; weak, fine, granular structure;
friable; very strongly acid, abrupt, smooth boundary.
B21 – 8 to 13 inches, greyish brown (2.5Y 5/2) silt loam; many, medium, distinct, yellowishbrown (10YR 5/6) mottles; massive, breaks into large clods; friable; common roots; very strongly
acid; abrupt, smooth boundary.
B22 – 13 to 19 inches, light grey (2.5Y 7/2) silt loam; many, common, prominent, strong brown
(7.5YR 5/8) mottles; massive; breaks into large clods; firm; common roots; very strongly acid;
abrupt, smooth boundary.
B23 – 19 to 26 inches, light brownish-grey (2.5Y 6/2) silt loam; many, coarse, prominent, strong
brown (7.5YR 5/6) mottles; massive, breaks into large clods; firm; common roots; strongly acid;
abrupt, smooth boundary.
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Cg – 26 to 45 inches +, grey (5Y 6/1) silt loam; many, coarse, prominent, strong brown (7.5YR
5/8) mottles; massive; breaks into large clods; firm to very firm; few roots in the upper part;
medium acid.” (USDA 1969:104)
The unit, S41E174SW, had an A1 zone 9 cm of depth with Munsell color 7.5YR2.5/3; an A3 zone 18 cm
in depth with Munsell color 10YR2/2; and a B1 zone 23 cm in depth with Munsell color 7.5YR4/6, above
a C zone with Munsell color 2.5Y5/3. While the Munsell colors of the zones do not correspond closely
with those in the manual, the depths do, and the soil was so wet that screening could not be
accomplished successfully. Very few cultural materials were recovered from this unit.

Grain Size Analysis
A total of 64 grain size soil samples were collected from subsoil contexts, from both B1 and B2 soils:
three from Terrace One, twenty-six from Terrace Two, thirty-four from Terrace Three, and one control
sample from a location considered to be off-site, to the west of the Shaw Factory area. Most samples
(81.3%) were extracted from 5-15 centimeters below junction, with smaller numbers of samples from
deeper levels, from 0-5 centimeters below junction, and, in one case, from the fill of a historic trash pit.
In most cases, a single sample, approximately one third to one half of a 6 inch by 9 inch Ziploc recovery
bag by volume, was extracted for processing without screening in the field. The total weights of these
samples varied between 41.8 grams and 1,866.7 grams (average = 732.9 grams).
After drying, grain size analysis studies were carried out in the laboratory, using a mechanical sieve
shaker with a series of five graded sieves at the 5, 25, 50, 100, and 200 mesh sizes. A bottom pan caught
soil which passed through the 200 mesh screen. Soils caught in the 5 mesh screen are defined as
gravels; those in the 25 mesh screen are coarse sands; those in the 50 mesh screen are medium sands;
those in the 100 mesh screen are fine sands; those in the 200 mesh screen are silts; and those which
pass through the 200 mesh screen are clays. Most soil samples contained a mix of these six grain sizes.
Due to the disparity in sample sizes, once sample weights in each screen were recorded, their
percentages of the total weight of each sample were calculated, in order to provide quantitative
comparisons. These percentages were evaluated in turn by calculating the mean percentage for the
entire set for each screen, and then by calculating the standard deviation from the mean of each
percentage.
The results were highly variable across the set of samples. On average, percentages peaked in the 50
screen (34.24%), fell off to 24.10% in the 25 screen, were lower by a factor of almost 2 in the 5 (13.41%)
and 100 (12.49%) screens, and were lower by a factor of about 5 in the 200 screen(8.16%) and bottom
pan (7.61%). This would tend to indicate that the soil is generally coarse to medium sand. But while
71.9% of values differed from their means by less than + one standard deviation (σ), 11.5% each were
between one and two standard deviations lower or higher than the mean; 3.9% were between two and
three standard deviations below the mean; and 1.3% were between two and three standard deviations
above the mean. Examples of the higher variances were found in all screens. Three samples had their
highest percentages in the 5 screen and bottom pan, above 2 standard deviations above the mean,
while in each case the percentage in the 50 screen was less than 1 standard deviation below the mean.
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This might indicate gravel for these soils. One of these samples derived from the fill zone of a historic
trash pit on Terrace Two, and was also the smallest sample in the group. Two additional soil samples
from Terrace Two had more than 75% of their soils caught in the 25 screen, above 3 standard deviations
above the mean, with three or four of the other percentages more than 1 standard deviation below the
mean. This would indicate coarse sand. One sample from Terrace One had more than 93% of its soil
caught in the 50 screen, more than 4 standard deviations above the mean, with correspondingly low
percentages in the other screens. This would indicate medium sand, as is normal for the site. One
sample from Terrace Three had above 28% of its soil caught in the 100 screen, above 3 standard
deviations above the mean, but the other percentages were within one standard deviation of the mean.
This would indicate fine sand. Two samples from Terrace Two had more than 20% of their soil caught in
the 200 screen, but most of the other percentages were within one standard deviation of the means.
This could indicate silt. Finally, two samples from Terrace Two had more than 34% of their soils caught
in the bottom pan, more than three standard deviations above the mean, and one sample from Terrace
Two had more than 27% of its soil caught in the bottom pan, more than two standard deviations above
the mean. This might indicate clay. It is likely that this degree of variability derives from uneven postglacial deposition events at the site. When we excavated on Terrace One, we noticed some areas were
much less rocky than others, whether this was due to natural or anthropogenic activity.

Soil Chemistry Analysis
A total of 189 soil chemical samples were taken from features at the site: 112 from Terrace One, 27
from Terrace Two, and 34 from Terrace Three, as well as 16 supposedly off-site control samples. In
some cases, multiple samples were either taken or tested from individual features. The initial purpose
of this investigation was to determine whether or not there were elevated levels of heavy metals in
feature soils which might indicate the presence of anadromous fish processing. Samples collected in the
2008 season were analyzed using the chemistry laboratory at Wheaton College (arranged by Dr. Cielito
King, a chemistry faculty member at Bridgewater State College). Samples taken from 2009-2018 were
analyzed by field school students using the Bridgewater State University Chemistry Department’s X-Ray
Fluorescence (XRF) gun, under Dr. King’s direction. The elements tested for were not consistent for all
sets of tests. Samples from Terrace Three were tested for only lead, arsenic, and cadmium. Samples
from Terrace One were tested for iron, nickel, lead, arsenic, and mercury. Samples from Terrace Two
were tested for a much wider range of elements: iron, nickel, zinc, rubidium, strontium, lead, copper,
potassium, calcium, chromium, arsenic, mercury, and selenium. Thus, only lead and arsenic were tested
for all samples. Dr. King advised the author that,
“the handheld XRF is only suitable for screening of elements in soil or alloy. . . It does not give an
accurate measure of concentrations of elements in soil; rather it gives an estimate (high, low,
below detection). The error is particularly high if the element is present in trace amounts (ppm)
because those concentration are close to the detection limit. That also explains the variability
(poor precision) from batch to batch. Generally, the poorer the precision, the poorer the
accuracy.” (personal communication, 2019).
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With the exception of iron, results were given in parts per million (ppm); iron was given in percentages
instead. After values were recorded, means and standard deviations for each element were calculated.

Figure 5.2: Student Using an XRF Gun to Test a Soil Sample
Most of the results of this testing will be discussed in Chapter Nine. However, samples from three pit
features which were suspected on the basis of their contents of being historic trash pits (two from
Terrace One, #s 170 and #178; and one from Terrace Two, #239), and one control sample adjacent to
the Shaw Factory area, produced elevated levels of lead. The mean level of lead was 29.4 ppm, but the
values from these samples all exceeded 50 ppm, and in one of the trash pits from Terrace One three
samples averaged to above 500 ppm, more than 7 standard deviations above the mean. This unit also
had arsenic levels elevated to 189 ppm, more than 6 standard deviations above the mean of 3.7 ppm. In
the trash pit from Terrace Two, the value was 134 ppm, more than one standard deviation above the
mean. This sample also had the highest obtained concentrations of zinc (47 ppm), rubidium (80 ppm),
strontium (97 ppm), and chromium (65 ppm). Aside from rubidium, these elements, as well as arsenic,
cadmium, copper, nickel, and selenium, are reported as constituents of coal ash (USGS n.d.), which was
abundant in the A3 zone of the site, and also in the historic trash pit features. Only one other feature
from Terrace One, #172, had lead levels elevated above 50 ppm, but not above one standard deviation
above the mean. As noted below, this tends to confirm the original field identification of these features
as historic trash pits, probably related to dumping of wastes from the Shaw Factory. Further discussion
of the results of soil chemical testing will be found in Chapter Nine.
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Soil Disturbances
Michael Schiffer (1987) identified two major sources of site disturbance, which he labeled “Ntransforms” and “C-transforms” for post-depositional natural and cultural alterations, respectively. The
purpose of this section of the chapter is to provide an assessment of the degree to which N- and Ctransforms have affected the integrity of the site.
Observed N-transforms include a number of processes, including erosion, flooding, root penetration,
tree falls, frost-heaving, and animal burrowing (Strauss 1978, 1981, 1985). While there was some
evidence of erosion at the site, it was most likely the result of construction activities at the site and will
be dealt with below under C-transforms. Evidence of burnt root penetration was observed in fourteen
of the features or sub-features: six on Terrace One (Features #164 and #165; Sub-features #137.2,
#146.2, #155.2, and #195.5), one on Terrace Two (Sub-feature #217.2), and seven on Terrace Three
(Sub-features #26.2, #27.6, #71.1, #71.2, #71.3, #83.1, and #96.5). A total of 68 lithic artifacts (0.2% of
the total) and 27 flakes (0.1% of the total) were found in root molds. There was evidence of one tree
throw in a unit on the oblique transect to the eastern edge of Terrace One (Feature #205; Sub-features
#205.1 and #205.2), which contained 10 artifacts (< 0.01% of the total) and 14 flakes (< 0.01% of the
total).
Evidence of animal burrows was observed in twenty-two of the excavation units or feature complexes:
six on Terrace One (Sub-features #145.1, #148.1, #150.1, #175.1, #175.2, and #197.3), four on Terrace
Two (#217.1, #227.1, #232.1, and #232.2), and twelve on Terrace Three (Sub-features #20.4, #27.11,
#27.14, #46.7, #46.11, #46.12, #46.13, #49.1, #74.1, #74.2, #84.3, and #89.1). Some of the multiple
burrows recorded within the same main feature were probably parts of the same burrow system. A
total of 33 lithic artifacts (0.1% of the total) and 33 flakes (0.1% of the total) were found in burrows.
Both of these disturbance types were only observed in the subsoils of units which contained features. It
is possible that additional burnt roots and burrows confined to the plowed topsoil were overlooked.
Only the easternmost test unit of the easternmost transect on Terrace One had hydric soils suggestive of
flooding, and it contained 2 artifacts (< 0.01% of the total) and 12 flakes (< 0.01% of the total). Frostheaving is a potential issue at all New England sites (Strauss 1985), but it is difficult to assess in the field.
One possible line of evidence for it might be the artifacts and debitage which were found below the
aeolian subsoil in the C zone. As noted above, these items may have fallen through cracks in the soil
matrix created by successive freezing and thawing. A total of 3,777 lithic artifacts (13.40% of the total)
and 1,096 flakes (4.50% of the total) were found in the C zone. As also noted above, an alternative
explanation for this deposition is that the soils identified as “C”, like the B1 soils found beneath features,
are also aeolian soils whose iron content has leached out, but are actually part of the anthropogenic
deposit (Hoffman 2017). Thus, the total impact of N-transforms may be estimated to have displaced
between 0.32% and 11.11% of the artifacts and between 0.21% and 3.38% of the flakes at the site,
depending on how the C zone recoveries are interpreted.
Observed C-transforms at the site include plowing, the excavation of borrow pits, foundation trenches,
and trash pits; soil-stripping; the creation of berms; dumping; and various types of construction. As
noted above, with the sole exception of the unit on Terrace One closest to the Nemasket River, all
excavation units at the site showed evidence of plowing. Plow zones typically ranged from 20 – 30
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centimeters in depth, though occasionally deeper plow zones were encountered. A total of 6,241 lithic
artifacts (18.12% of the total) and 10,247 flakes (31.19% of the total) were found in the plow zone. A
question concerning site integrity which arises is, to what extent the pre-Contact period materials
recovered from the plow zone may be considered to be representative of, or derived from, the features
which underlie them? This question was explored in a study by the author (Hoffman 1982) at three sites
in central and eastern Massachusetts for which the plowing history was known. Soils at these sites were
notably finer-grained than those at the Little League Site (Agawam, Windsor), which might have allowed
for greater movement of subsurface materials during plowing, especially deep plowing which was not
unidirectional. There are no records of the plowing methods used at the Little League site, and where
obvious plow scars were noted at junction there was no observable pattern to their direction. To test
whether plow zone contents accurately reflected their underlying subsoil contents, the feature contents
from all units containing features (see Chapter Six) in which the total number of artifacts plus debitage
was >50 were ranked from highest to lowest frequency, a total of 77 features. The cultural recoveries
from the plow zones of the same units, feature by feature, were calculated by frequency and similarly
ranked, and the two sets of ranks were compared using the Spearman Rank Order Statistic (Zar 2010).
The calculated Spearman Rho value was 0.587, which is significant at the .001 confidence interval for 77
degrees of freedom. This indicates that there is a very high probability that the plow zone recoveries
are associated with, and probably derive from, the features underlying them.
This probability was also explored in greater detail for the same set of features, comparing the
frequencies of debitage, of chipped stone tools, and of ceremonial objects by lithic material, based upon
thirteen material classes. This was done using a chi-square test comparing the A3 and B2 zones for each
feature. For debitage (see Chapter Eight), 52 of the 77 features (67.5%) returned chi-square values
below the critical value of 21.05 at the .05 confidence interval with 12 degrees of freedom, while 24
(31.2%) returned chi-square values above the same critical value; one feature (1.3%) had no associated
debitage. The average chi-square value for all features was 10.50, also well below the critical value. The
average chi-square was highest on Terrace Three (14.02), lower on Terrace One (7.70), and lowest on
Terrace Two (6.17). For chipped stone tools (see Chapter Seven for definitions of all artifact types), 51
of the 77 features (66.2%) returned chi-square values below the critical value of 18.31 at the .05
confidence interval with 10 degrees of freedom, while 5 (6.5%) returned chi-square values above the
same critical value; 21 features (27.3%) had no associated chipped stone tools. The average chi-square
for all features was 1.47, far below the critical value. The average chi-square was highest on Terrace
One (1.83), lower on Terrace Three (1.68), and lowest on Terrace Two (0.74). For debitage and chipped
stone tools combined, 73 of the 77 features (94.8%) returned chi-square values below the critical value
of 22.36 at the .05 confidence interval with 13 degrees of freedom, while only one (1.3%) returned chisquare values above the same critical value; three features (3.9%) had no associated debitage or
chipped stone tools. The average chi-square value for all features was 1.87, also well below the critical
value. The average chi-square was highest on Terrace Two (2.26), lower on Terrace One (1.97), and
lowest on Terrace Two (1.60). For ceremonial items, the results were not as definitive: 39 of the 77
features (50.6%) returned chi-square values below the critical value of 27.59 at the .05 confidence
interval with 17 degrees of freedom, while 27 (35.1%) returned chi-square values above the same
critical value; 11 feature (14.3%) had no associated ceremonial items. The average chi-square for all
features was 39.64, well above the critical value. The average chi-square was highest on Terrace Two
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(30.00), lower on Terrace Three (18.75), and lowest on Terrace One (6.64). Possible reasons for this
apparent disparity will be introduced in Chapter Six on Features, but it is probably not due to the use of
¼” screening for the A zones and 1/8” screening for the B2 zone resulting in lower recoveries of
ceremonial items in the A zone. As Figure 5.3 shows, ceremonial items retrieved from the B2 zone
weighed on average almost half of those retrieved from the A zones, and on average were much lighter
in weight than either debitage or chipped stone tools. However, 1/8” screening resulted in the recovery
of chipped stone tools from the B2 zone which were actually on average slightly heavier, and of debitage
which was on average twice as heavy, as those found in the ¼” mesh screens used for the A zones.
Type
A3
B2
Chipped Stone
21.95
26.67
Debitage
12.31
25.30
Ceremonial
2.85
1.49
Figure 5.3: Average Weights (in grams) for Artifacts and Debitage from the A3 and B2 Zones
A similar Spearman-Rho test was performed on the frequency of fire-cracked rock (see Chapter Ten). In
this case, features which contained > 500 fire-cracked rocks were included, for a total of 58 features.
The resulting Spearman Rho value was considerably lower than that for artifacts and debitage, 0.338,
but this is still significant at the .01 confidence interval with 57 degrees of freedom. These statistical
tests clearly indicate that the cultural materials in the overlying plowed topsoil retain a strong
relationship to those in the underlying, undisturbed feature soils, and that the topsoil therefore
possesses some integrity for the purposes of evaluating the significance of the site.
As noted in Chapter Three, there are three areas, two on Terrace Three and one on Terrace Two, which
may have been borrow pits for the creation of berms on the margins of the terraces. Excavations on
either side of the gully on Terrace Three showed that it had definitely interrupted the normal soil
horizons, and destroyed any cultural contexts within it. The area included in these three disturbances
constitutes approximately 475 square meters, out of a total of 15,000 square meters, or 3.1% of the site
area. The stone wall which runs across the northern end of the site was set in a foundation trench,
which was found to be ca. 20 centimeters deep. Only 20 lithic artifacts (0.06% of the total) and 31 flakes
(0.09% of the total) were found in the two units which explored this trench. Four probable postContact trash pits were encountered, two each on Terraces One and Two. These were identified by the
presence of post-Contact artifacts deeper than usual at the site, and on the Terrace Two pits by the
recognition upon sectioning that the trash pits had intercepted pre-Contact cultural features. As noted
above, soil samples from three of the four pits showed elevated levels of lead when examined using the
Bridgewater State University Chemistry Department’s XRF gun. As noted in Chapter Two, lead was used
as a fluxing agent in the japanning process, so it is reasonable to expect that these pits are
contemporary with the Shaw Japan Works operation.
In addition, the construction of the ballfields and the service road, as well as other unspecified
construction activities, resulted in the dumping of fill soils on top of buried A3 horizons. This affected
three units without features on the First Terrace; six units containing features, and one unit without a
feature, on the Second Terrace; and twelve units containing features, and two units without features, on
the Third Terrace. A large pile of soil, of unknown origin, was dumped on the edge of the Third Terrace
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in 1999, but was removed by the Little League by 2000. Soils were dumped to form berms, which
affected four units on the edge between the Second and First Terrace, and one on the edge of the
borrow pit on the Third Terrace. Altogether, a total of 154 artifacts (0.44% of the total) and 372 flakes
(1.13% of the total) were found in fill zones. Topsoils were found to have been stripped along the edge
dividing the Third and Second Terraces, as a result of ballfield construction; and also in a small area
along the edge dividing the Second and First Terraces. In these units, either the topsoil was absent
altogether or it was no more than 10 centimeters in depth, and there was no A1 horizon. Similar
conditions were found in units at the edge of the gully, on the edge of the borrow pit, and adjacent to
the cart path on Terrace Three. In the original survey Transect A, we found that the soils had been
stripped down to the C zone in most units. It is impossible to determine how many cultural materials
were lost or displaced as a result of this operation. The construction of the ballfields itself is estimated
to have destroyed approximately 40% of the original site area. Not counting the area occupied by the
ballfields, the total impact of C-transforms may be estimated to have displaced 22.74% of the artifacts
and 42.63% of the flakes at the site.
Despite these injuries to the site’s integrity, it may be estimated on the basis of the total excavated area
(291.0 square meters, or 1.9% of the remaining site area excepting the ballfields) that there are
approximately 1,100,000 artifacts and 815,000 flakes in undisturbed contexts in the remaining B zones
at the site. In addition, it may be predicted that there are approximately 400,000 artifacts and 725,000
flakes in the remaining unexcavated A3 zones, and 5,000 artifacts and 57,000 flakes in the C zones.

