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Abstract
Semi-subterranean habitation structures, also referred to as pithouses have been interpreted on
archaeological sites across North America and over a long span of time, up to 9,000 radiocarbon years
before present (RCYBP) and are still used today. Although pithouses or earth lodges may vary in their
size, shape, and construction, they share the following attributes: a floor, hearth, depression, and post
molds. Experimental archaeology based on ethnographic studies used to reconstruct pithouses has helped
define the archaeological signatures of pre-contact pithouses. The high investment of time and labor
needed for the construction of large features, such as pithouses, storage pits, and ossuaries has been
documented for pre-contact period peoples. Understanding how these large features fit into the Archaic
period (10,000 to 3,000 RCYBP) has been challenging for archaeologists in the Northeast, and more
specifically in southern New England where soil strata and depositional events are often blurred or erased
by bioturbation. By evaluating and comparing archaeological features from known pithouses in southern
New England, this thesis aimed to develop a model and test the suspected pithouse features at the Halls
Swamp site in Kingston, Massachusetts.
The model was used to evaluate a concentration of features identified at the Halls Swamp site
which confirmed a Late Archaic period pithouse at this multi-component site. The presence of this feature
type suggests fall and winter occupations along wetlands often taking advantage of slopes in sandy soils.
Additional spatial, depositional, and grain size analysis along with a newly acquired radiocarbon date,
was used in conjunction with previously reported data to test the model and overall connect this
concentration of features to one single event.
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Chapter 1. Introduction
Native American dwellings, specifically from the Archaic period, have largely gone unnoticed in
southern New England due to poor preservation conditions and the ephemeral nature of these features,
which have been subjected to thousands of years of bioturbation. However, the dense concentration of
features that were uncovered at the Halls Swamp site (Flynn and Doucette 2015) could be indicative of
longer occupations and even a habitation structure. Large deep pit features similar in size to those
uncovered at the Halls Swamp site have been associated with the few Archaic period Native American
dwellings reported from sites elsewhere in Massachusetts and Connecticut (Dudek 2005; Forrest 1999;
Robbins 1980).
The Halls Swamp site (19-PL-1067) represents an Archaic and Woodland period multicomponent occupation in Kingston, Plymouth County, Massachusetts. Archaeological excavation of just
two percent of the Halls Swamp site conducted as part of cultural resource management investigations
between 2012-2015 including a data recovery program yielded approximately 24,000 artifacts and 108
cultural features (Flynn and Doucette 2015) (Figure 1.1). This thesis will focus on just 11 of these cultural
features.
The purpose of this research was to produce a model for a Late Archaic period pithouse at single
and multi-component sites in southern New England, which could then be used to evaluate if the Halls
Swamp site’s concentration of features represent a pithouse structure. This study could potentially affect
the way data are collected, processed, and analyzed in order to identify such features in the future.
Additional depositional and spatial analysis specific to the Halls Swamp site was conducted and used to
refine feature and site utilization data necessary to compare with the constructed model. The model for
interpreting southern New England pithouses was based on the few known Archaic Period (10,000 to
3000 radiocarbon years before present [RCYBP]) examples (Dudek 2004; Forrest 1999; Ives 2010),
seventeenth century Native American ethnographic data from southern New England, and in comparison
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with Late Archaic pithouse examples from Ontario, Canada (Ellis 2016; Ellis et al 2010), and the MidAtlantic United States (Custer 1994; Egghart 2005).
Research Questions
o

What features or combinations of features characterize pithouse structures at single and/or
multi-component sites?

o

What archaeological excavation techniques can be utilized at single and/or multi-component
sites to help identify pithouses?

o

Do sites with evidence of pithouses share common, recognizable traits (e.g. longer habitation,
seasonal habitation, resource procurement activities and tools, and environmental
conditions)?

o

If the Halls Swamp site contains a pithouse structure, how does that fit into interpretations of
southern New England and Late Archaic period Native American lifeways?

Methodology for Testing the Model
A large part of this research was compiling examples of semi-subterranean features from the
Northeast to build a model for pithouse expectations. Several of the features referenced exist only in gray
literature, while one has never been reported. This unreported site was excavated by the Massachusetts
Archaeological Society (MAS), a local society composed of avocational and professional archaeologists.
Overall, examples of semi-subterranean features were identified primarily by informant interviews which
led to gray literature references.
In order to address the research questions and test the pithouse model, additional data were
needed from the Halls Swamp site: flotation samples for seasonality and feature use; grain size analysis of
soil samples for potential clues to differentiate feature types, use, and depositional history; spatial and
depositional analyses of artifact concentrations and features; and a radiocarbon sample.
Soil and charcoal samples that were collected during the field investigations were utilized for
various types of analysis for this thesis research. These were primarily soil and charcoal from specific
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feature and control contexts collected for flotation and grain size analysis, and radiocarbon dating. Two
soil flotation samples and two accelerator mass spectrometry (AMS) radiocarbon dates from charcoal
from the data recovery program were used in this study. One additional charcoal sample was sent for
AMS radiocarbon dating from funds awarded through the Student Research Grant at St. Cloud State
University. Eleven soil samples from nine features were floated and scanned for micro-debitage and
paleoenvironmental data like carbonized seeds and nuts, as well as calcined bone.
Grain size analysis from the 11 soil samples was used to understand depositional events; which
could be natural (colluvial, alluvial, and aeolian processes) or culturally affected. Grain size can
potentially aid in feature analysis and reconstruction to infer natural or cultural processes. Flotation
identified potential macro-botanicals (or a lack of), which aid in the interpretation of faunal and floral
analysis used for seasonality and local environmental reconstruction. Depositional analysis helped
reconstruct the micro-environment associated with the surrounding features and the site occupants’ use of
the features in comparison with other features from sites in southern New England.
This thesis includes contextual data and reasoning for the research questions, the excavation
process and data retrieval from the Halls Swamp site, methods for the study, and results. A review of
pertinent literature associated with pithouses within the Northeast, Great Lakes, and Mid-Atlantic; and the
general physical and environmental setting are developed in Chapter 2. Chapter 3 includes results and
contextual information of the Halls Swamp site. A model for southern New England pithouses is
developed in Chapter 4. Methods and approach to testing the Halls Swamp site against the model is
discussed in Chapter 5, and results from the analyses are presented in Chapter 6. A review of the research
questions and conclusions are followed by potential research for pithouses, and recommendations for
identifying pithouses during CRM surveys in Chapter 7.
A table summarizing analyses conducted for the data recovery program is located in Appendix A.
Grain size analysis datasheets and corresponding distribution graphs for this thesis are presented in
Appendix B. A catalog of cultural material recovered from flotation from the 11 samples used in the
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additional analysis is in Appendix C. The PaleoResearch Institute, Inc. (PRI) radiocarbon dating report is
located in Appendix D.
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Figure 1.1. Subsurface archaeological excavation within the Hall Swamp site, Kingston, Massachusetts by PAL, including site
examination (2013 = red), data recovery (2013 = black; 2014 = blue), and machine-assisted stripping (2015 = brown areas).
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Chapter 2. Background Context

Pertinent literature was reviewed regarding pre-contact feature analysis. This literature focuses on
environmental and cultural attributes specific to southern New England. High levels of bioturbation,
cryoturbation, and acidic soils complicate analysis and interpretations of features. Research on pre-contact
features in southern New England is based on years of academic and avocational excavation in southern
New England. Feature identification becomes even more challenging on multi-component sites.
An overview of large pit and pithouse feature analysis in southern New England, and the MidAtlantic is included in this chapter. The paucity of identified pithouse features in southern New England
has limited broader study and discussion, although, a doctoral research project (Ives 2010) has indicated
Native American use of tree throws through his analytical model for large pits with potential natural
transforms. The Mid-Atlantic has a larger base of comparative material regarding pithouse features. The
range of interpretations of these large pits (or potential pithouse features) in the Mid-Atlantic appear
problematic but modeling for them has been constructed and debated. These same problems from the
Mid-Atlantic appear relative to southern New England, but on a smaller scale. Lastly, an overview of
pithouse features from southern Ontario is included to further explore potential cultural links to southern
New England in the Archaic period.
Feature Analysis in Southern New England
Several professional archaeologists since the 1970s have provided a framework for functional
typologies for pre-contact features in the Northeast (Barnes 1972, 1980; Doucette 2003; Ives 2010;
Ritchie and Funk 1973; Simon et al. 1982; Stewart 1977). Consideration of form and content (Ritchie and
Funk 1973) has been simplified (Barnes 1980; Stewart 1977) but also complicated by site depositional
history (Ives 2010) and multi-disciplinary interpretative analysis (Doucette 2003). The attempts at
simplifying feature forms and content by Stewart (1977) and Barnes (1980), and later adapted by
Doucette (2003) to a flow chart of diagnostic attributes has provided a basic typology for New England
archaeologists (Figure 2.1).
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Graphic produced by Jennifer Macpherson 2002
Figure 2.1. Flow chart for diagnostic attributes for features (Source: Doucette 2003).

Overall, stone tools have overshadowed the importance of features. Shell middens are an
exception, usually based on their size and visibility in the landscape (Ritchie 1969; Smith 1940; Snow
1968; Wyman 1868). The preservation of bone and any organic artifacts within these large feature
deposits of shell are easily visible along prominent shorelines and prompted an early focus for research.
William Ritchie’s feature typologies for New York (Ritchie and Funk 1973) focused on size,
shape, and depth; Barnes’ (1972; 1980) and Stewart’s (1979) work in feature interpretation from the
1970s and early 1980s is still our major reference for feature analysis. Barnes (1972) focused on not only
feature morphology but feature abandonment for a functional, cultural, and ecological approach. Stewart
(1977) included an ethnographic analogy, which included a flow chart (see Figure 2.1).
Multi-component pre-contact sites in southern New England and the Northeast present problems
for the discrete recognition of connected features and cultural material from one occupation. A CRM
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project along the Interstate-495 (I-495) highway in eastern Massachusetts produced a considerable
amount of archaeological data and specifically a sample of features for a large-scale multi-component
study (Simon et al. 1982). This study provided evidence that feature types changed over time. The
Woodland period was considered to have evidence of dense, specialized features; while Archaic period
features were considered less dense but more complex and variable (Simon et al 1982). The earliest pits
were considered rare, simple, and with little cultural material (Simon et al. 1982).
Doucette (2003), Ives (2010) and others have further interpreted deep pit features. Excavations in
southeastern Massachusetts by Doucette (2003) on a rare Middle Archaic period site included several
radiocarbon samples dated to the period and a cremation burial. These excavations led to interpretations
that bioturbation had erased small features and the tops of features, leaving only the largest pits visible
from the Early and Middle Archaic periods.
Doucette (2003) suggests that the simplified attributes developed by Ritchie and Funk (1973) and
Stewart (1977) can be problematic with the Early and Middle Archaic periods; where the combination of
cultural and natural processes is an important aspect of the depositional morphology of features (Doucette
2003; Simon et al. 1982). Natural and cultural forest succession creates problems for pre-contact feature
identification, where floral and faunal activity can obscure or even erase anthropogenic origin of the
feature (Waters 1992).
Another complicating factor for feature analysis is human reuse or disturbance (Doucette 2003).
Natural processes disturbing pre-contact features, the reuse of a feature by Native American occupants for
storage, for example, and the disturbance thousands of years later by new site occupants is often seen at
southern New England sites (Doucette 2003, Doucette and Flynn 2008, Flynn and Doucette 2015, Forrest
1999; Simon et al 1982). Large empty pits, with no visible artifacts, organic material or depositional
stratification only showing color and texture differentiation from surrounding matrix present other
questions for archaeologists (Doucette 2003).
The empty pit issue leaves little visible data for analysis and interpretation, but the addition of
micro-morphological soil analysis can be helpful (Doucette 2003). Soil chemical analysis, including
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spectrophotometric analysis of total phosphorous and inductivity coupled plasma atomic emission
spectrometry (ICP-AES) for a range of elements like phosphorus, nitrogen, and calcium, has been tested
to detect burials in pre-contact features in southern New England. Use of soil chemical analysis is often
difficult within the time and budget restraints of CRM data recoveries (Chilton and Doucette 2002;
Doucette 2003; Mueller et al. 1997).
Overall, the low frequency of observed features and variety of site types during the Early Archaic
period was suggestive of a forager subsistence strategy rather than a collector subsistence strategy
perceived in the Late Archaic period with large storage or resource processing features (Doucette 2003;
Simon et al 1982). Bioturbation appears to have skewed the observations by Simon et al. (1982) in their
pre-contact feature study and prompted the importance for a multidisciplinary approach to features with
soil micromorphology and geochemical analyses (Doucette 2003, Ives 2010). The visual complexity and
density of cultural material (like organics) may have been erased by bioturbation and preservation issues
in southern New England. A combination of perceived feature function as an individually, culturally
created event has provided the basis for further in-depth analysis (Doucette 2003, Ives 2010). The basic
question for these features is if they have an anthropogenic origin.
Pithouse Analysis Relevant to this Study
Earlier studies that are most commonly referred to, like Patricia Gilman’s (1987) ethnographic
study of pithouses, suggest their overall importance to people across the continent. Their thermal
efficiency or benefits for heating and cooling appear to balance the time and effort for construction by the
occupants (Gilman 1987). Studies of Native American architecture have also included pithouses across
North America (Nabakov and Easton 1989).
Interestingly, experimental archaeology of pithouses, further west and south of the Northeast
region, has concluded that upkeep and maintenance, like post replacement, and ridding animal infestation
can create an overlapping of pit signatures (Bleed et al. 2009; Sansevere 2010; Wilmeth 1977). Dispersed
caching, rather than increased storage, for longer occupation often associated with pithouses could be
difficult to differentiate, where pithouse floors are used for winter storage and summer sleeping (Larson

20
1997). Ethnographically, pithouses themselves could have been used for habitation during increased, high
yield resource periods and then later used for storage during low yield resource procurement. Mobility
would increase when resources are scarce potentially leaving cached items and other stored resources at
site locations.
Northeast Region
One of the only studies on pithouses in southern New England was conducted to investigate
possible pithouses at a pre-contact site in Connecticut (Ives 2010). Ives (2010) hypothesized that
pithouses would include a living surface and a charred wood concentration based on Mid-Atlantic
investigations into deep soil features and pithouses. The living surface was loosely defined as a
concentration of artifacts and natural organics (in any form) in a stratified context, suggesting a lens that
would be statistically distinct from fill (Ives 2010). Three possible interpretations were concluded from
this study regarding anthropogenic features. Features that lack a dark lens and artifact concentration
would suggest a non-living surface, but possibly storage. Tree throws could have disturbed a living
surface creating a pit feature that appears anthropogenic; and lastly, that a tree throw was utilized for a
short-term camp by pre-contact hunter gathers. Geomorphological context is necessary for greater
understanding of site formation and the potential for bioturbation erasing these surfaces.
Ives (2010) provided information on the morphology of pits larger than 2-meters in diameter, at
least 50-centimeters below ground surface (cmbs), basin shaped, with loamy non-stratified fills, which
have been initially interpreted as pithouses at the Preston Plains site in Connecticut. The site provided
substantial pit features hypothesized by Ives as natural rather than anthropogenic. Ives (2010) concluded
that several features were tree throws that were later utilized by Late Archaic Native American occupants.
Great Lakes Region
The identification of a semi-subterranean pithouse associated with a LeCroy bifurcate-base point
complex at the Weilnau site in Ohio (Abel 1994; Stothers 1996) implies a previously unrecognized degree
of sedentism for Early Archaic populations in the Northeast and Great Lakes regions. Small, shortduration sites resulting from logistical forays undoubtedly supplemented larger residential sites in the
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Early Archaic settlement system, though these remain largely archaeologically invisible due to lack of
recognizable diagnostics. Ellis et al. (2010) suggests that the Weilnau site pithouse is from a later or
Woodland period occupation based on the overlapping cultural components, mixing of diagnostic points,
and presence of Early Woodland houses at the site. The presence of the pithouse, despite contrary
temporal affiliation, suggests that the architectural type was used in the Great Lakes area.
In the Great Lakes region, Chris Ellis’s (2016) and others (Ellis et al. 2010) work in southern
Ontario has identified more typical archaeological signatures for pithouses from the Terminal Archaic
Smallpoint occupation (3400-3200 RCYBP) (Ellis et al. 2010). The pithouses are described as having
black soil lenses and a sod roof superstructure; and variations in construction, post mold patterns, and
walls. Ellis’s work suggests Terminal Archaic period use of the shoreline during the winter, a
contradiction in typical subsistence settlement models for that regional time period. These data suggest a
higher degree of sedentism. Flooding after site abandonment during the Terminal Archaic period capped
the site.
The Great Lakes region, like New England, has few reported and confirmed Archaic period house
structures of any kind, pithouse or non-subterranean (Sassaman and Ledbetter 1996). Multi-component
sites, which present issues with feature interpretation, are also common in both areas (Ellis et al. 2010).
At the Davidson site in southern Ontario, three Late Archaic pithouse features were identified (Ellis
2016). The site is located along the Ausable River near Lake Huron where the river connects to a large
wetland. The site was well known by local collectors and has been professionally excavated since the
1970s (Ellis 2016). Smallpoint and Broadpoint components at the site are associated with the use of
pithouse structures during the Late Archaic period (3000 – 2800 RCYBP).
The structures range in size from four to three meters (m) in diameter and have interior and
exterior posts. These posts range from small to as large as 12 to 15 centimeters (cm) diameter. Contents
varied with hearth and storage pits, benches, remnant partitions, and entrance ramps (Ellis 2016). Wall
trenches observed within one of the structures were similar to those at the Rock Hearth site in southern
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Michigan (3700 – 3800 RCYBP), though slightly earlier than the Davidson site features. Charred black
walnut hulls yielded a radiocarbon date 2850±40 RCYBP from within the pithouse (Ellis 2016).
Relative to this current study, the southern Ontario examples provide an opportunity to look at a
well-preserved example from the region that has possible Archaic period cultural connections. Middle and
Late Archaic period groups from the Laurentian Valley of New York and projectile point types from the
Carolinas suggest a possible wider cultural transmission for the Northeast; which could include preferred
types of domestic architecture (Dincauze 1976; Ritchie and Funk 1977).
Mid-Atlantic Region
Studies regarding pithouses and deep soil features found in the Mid-Atlantic region are far more
numerous than in the northeast, where pithouses have not only been countlessly observed but large deep
pits and silo features have also been identified, although these are often associated with the Woodland
period. These Mid-Atlantic features have had varied interpretations and no distinct archaeological
characteristics or model for pithouse features has been developed. Kraft (2001) has suggested a
combination of a hearth, post molds, and a depression reflects evidence for a winter pithouse structure.
However, others have debated natural and anthropogenic origins for these same features (Custer 1994;
Egghart 2005; Mueller and Cavallo 1995; Mueller et al. 1997; Thomas and Payne 1981). Complicating
matters, D-shaped feature profiles have been interpreted as truncated “basements” of larger house
structures in the Mid-Atlantic (Custer 1994), or as evidence of Native American tree felling activities
(Egghart 2005).
Ellis’s (2016) archaeological investigations in Ontario have provided the clearest examples of
pithouses for the Northeast. The Mid-Atlantic has yet to form conclusive or universally accepted evidence
of pithouse use patterns like in Ontario.
Other Pithouse Studies
Semi-subterranean habitation structures or pithouses, in general, have been identified across the
world historically and archaeologically. Ethnographic studies have provided a framework for pithouse
construction, preference, locality, seasonality, and other valuable perspectives. It was found by Patricia
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Gilman (1987) in a worldwide ethnographic study, that pithouses were constructed in non-tropical
climates, were used minimally for a bi-seasonal settlement pattern, and lastly, by people with a reliance
on stored food at least partially during its use. Gilman’s (1987) study provided additional generalizations
for pithouse use, which centered on northern latitudes based on the Ethnographic Atlas data, a now digital
description of cultural practices of approximately 1,300 global societies (https://d-place.org).
Archaic period groups from New England appear to fall within Gilman’s (1987) generalizations
that include winter use by small hunter-gatherer family units with egalitarian social systems largely
lacking socio-political inequalities (Gilman 1987; Nicholas 1988). These generalizations are broad but
suggest that the presence of pithouses is not a proven aspect of hunter-gatherer’s socio-political and
economic “simplicity” but may also be connected to more complex behaviors, like chiefdoms in the
Pacific Northwest (Gilman 1987:547).
The importance of pithouse structures for archaeological analysis has been developing for the
past 60 years (Steadman 2015). Domestic architecture is analyzed for determining agency, gender role
studies, landscape adaptability and use, environmental variability and significance, community size, and
interaction spheres (Steadman 2015). Domestic architecture and macro-level spatial analysis of sites has
provided perspectives on even ceremonial/religious aspects of indigenous groups (Steadman 2015).
Studies in the Americas have focused on areas where these archaeological features and sometimes
architectural structures are most commonly found, like Latin America and the North American Southwest
(Neusius and Gross 2014). Preservation of archaeological features and of the indigenous populations that
retain ancestral knowledge on construction and use of these structures is fundamentally important to these
studies, although such relationships are much more difficult to establish the further back in time we reach.
Increased studies in the Arctic and Subarctic, where climatic change is affecting archaeological sites’
physical visibility, have provided new analyses. The Pacific Northwest coast and Northeast coast have
provided even earlier temporal use of these structure types and in environments that relied on stable
marine resources rather than maize (Badgley 1980; Park 1988; Pitul’ko 1993; Prentiss and Kuijt 2012;
Wilmeth 1977).
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Gilman’s study and most other pithouse analysis is often focused on later temporal periods than
the New England examples. Although pithouse features may often coincide with an increased reliance on
stored foods and an increase in storage features at these sites could be related to the structure’s location,
seasonality, and cultural preferences in New England (Gilman 1987).
Habitation-structure variation for Archaic period groups focused on a diverse resource base that
included coastal or maritime utilization in southern New England. Pits have been interpreted for
habitation (Dudek 2005, Forrest 1999; Hoffman 2014; Ives 2010), storage, a combination of both (Forrest
1999), and lastly related to ceremonial and communal space (Doucette 2003; Robbins 1968), which
complicates these broader generalizations for Archaic period sites. Menstrual huts and sweat lodges in the
Northeast and Southeast are interpreted ethnographically and archaeologically by association with
specific artifact types and locality (Galloway 1997; Nabokov and Easton 1989). Habitation features in the
Northeast are similar in size and locality to specialized spaces, like ceremonial structures, and may
potentially be interpreted to those more specific uses in the Archaic period. The reuse of habitation
structures for burial or storage is seen in ethnographic records and archaeologically across the world
which also complicates interpretations (Robbins 1968).
The connection of spatial complexity and sedentism is not clear in the Gilman (1987) model,
rather pithouse size and wider locational variation is discussed specific to the pithouse-to-pueblo
transition. The connection of technology or artifact types for specialized resource procurement and
increased storage at sites with pithouses is needed to better understand the connection to resource stability
for southern New England (Wills 2001).
Experimental archaeology has provided additional information on pithouse construction, possible
use, and archaeological signature. An earth lodge, or pithouse, constructed in 1990 for a museum
exhibition in Iowa was intentionally burned and then excavated to develop general characteristics of
burned structures in the archaeological record (Bleed et al. 2009). The experimental pithouse exhibit used
construction techniques based on ethnographic studies from the Plains and was overseen by an
archaeologist. Several repairs had been made but the lodge had remained intact for 14 years before being
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burned down. Archaeologically, the roughly 4-meter square depression consisted of 17 visible posts
molds, 4 large pits, 1 central charcoal pit or hearth, and a southeast facing entry ramp into a shallow
depression (Bleed et al. 2009). The floor, or living surface, was characterized by “few artifacts” and
stratified with charcoal flecking in lower levels above a thin charcoal lens that diffused beneath it (Bleed
et al 2009:21). Below the diffuse charcoal flecking, there was “an area of deep, irregularly disturbed soil
that indicated the rear half of the house floor rested on the remains of a group of intersecting pits” (Bleed
et al. 2009:21). These pits were interpreted as evidence from the central post being repaired and
eventually replaced, which suggested the potential for an extended use of the pithouse and corresponded
to actual events. The interpretation of central, overlapping pits related to central post repair would be
difficult to discern at Archaic period sites where this could be mistaken as a storage pit.
The variation that has been identified in larger, regional studies has provided a broader definition
of a pithouse in North America. Pithouses are roughly defined as a habitation structure with a semisubterranean floor of varying depth, diameter, shape, superstructure, and content (Neusius and Gross
2014). The contents can consist of varied feature types, artifacts, and evidence of de-construction/ filling
(natural or intentional). The floor or living surface may vary from several centimeters to over a meter
below the surrounding ground surface. For the general purpose of definition, the pithouse floor and living
surface must be interpreted as intentionally excavated below surface by the inhabitants, which can be
difficult to determine on multi-component sites with slow soil accumulation and undulating terrain as is
typical in New England. Deeply plowed sites could erase pithouse characteristics like a floor.
Archaeological attributes of a floor or living surface consist of soil staining, charcoal flecking, subtle
change in soil texture (compaction/trampling) of the surface of the feature, and often but not always
cultural artifacts (Stewart 1977). Typically, charcoal, calcined bone, stone tools, and chipping debris have
been associated with a living surface. A lack of artifacts and/or obviously anthropogenic sediments could
suggest sweeping or a shadow from matting on the floor surface within a site where chipping debris
concentrations are focused around specific feature types and possibly away from specific use areas (Flynn
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and Doucette 2015; Rainey and Ingham 2006). The diameter of a floor or living surface range from 2 to 9
meters and vary in shape from rectangular to round (Neusius and Gross 2014).
Internal feature types related to pithouses may vary from hearths, post molds, storage pits,
benches, and ramps (Gilman 1987). Associated artifacts may be representative of domestic activities, like
mortars and pestles, awls, and bifaces which suggest activities for food preparation and clothing and
basket manufacturing. The contents of North American pithouses vary have been found to vary by region,
which may be associated to cultural trends, environmental conditions, and seasonality. Environmental
conditions throughout North America directly relate to the preservation of wood posts, and bark or bone
superstructures (Gilman 1987; Neusius and Gross 2014). The abandonment, filling, reuse, or destruction,
whether intentional or un-intentional, appears differently in the archaeological record depending on
environmental conditions and sometimes on cultural trends (Forrest 1999; Robbins 1968). At the Sandy
Hill and Whortleberry Hill sites in CT and MA, respectively, Early Archaic pithouses were excavated into
a slope, suggesting the builders took advantage of natural landscape features (Dudek 2005; Forrest 1999).
Archaic Period Physical Setting
Environmentally, the sites that include published interpretations of pithouse structures identified
in southern New England have been located along wetland margins connecting to larger river and coastal
ecosystems. These sites are also located within the Seaboard Coastal Lowland, a transitional
physiographic zone between the New England Uplands and the ancient seabed of the Coastal Plain
(Fenneman 1938). This zone is characterized by level or gently rolling terrain known as “knob and kettle”
topography with many ponds, swamps, small rivers, and wetlands.
Pollen cores from several wetlands within close proximity to southern New England sites
discussed in this research have helped expand our understanding of deciduous/coniferous forest
fluctuation (Gaudreau and Webb 1985; Nelson 1984; Newby et al. 2000). These fluctuations are
important to understanding available resources during the Archaic period. Warming trends in the Archaic
period affected sea level rise potentially changing subsistence strategies and site locations as well
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(Nicholas 1988). Cultural adaptations have been associated to forest fluctuations and sea level rise
(Nicholas 1988; Snow 1980).
The Hypsithermal episode was a warmer and drier period from about 9000 to 5500 RCYBP in the
Northeast (Brackenridge et al. 1988). The temperate forest expanded, corresponding well with the spread
of Early Archaic bifurcate-base projectile points in southern New England. Whether the effect of this
climatic episode was apparent to pre-contact groups is uncertain. It may have created more wetlands and
edge environments as the water levels in lakes and other freshwater bodies declined.
By 8,000 calendar years ago, the major forest sequence that exists today was in place, with
conifer forests in the mountains of northern New England, mixed forests in central New England, and
oak-hardwood forests in southern New England (Foster and Aber 2004). Each of these major zones had
regional and localized fluctuations in vegetation with the establishment of the oak-dominant forest in
southern New England about 6000 RCYBP, near the end of the Middle Archaic period. Pre-contact
populations appear to have settled into group territories within major river drainage basins in eastern and
southeastern Massachusetts (Dincauze and Mulholland 1977). The more sedentary pattern of settlement
and resource use that was increasingly apparent during the Late Archaic period may have developed in
response to stabilizing forest ecosystems.
The oak-dominant deciduous forests had a diversity of species by 3,000 RCYBP, and the levels
of precipitation were consistently near modern rates (Nelson 1984; Newby et al. 2000). Upland forest
environments may have been used differently in the Transitional Archaic and Early Woodland periods
(RCYBP 3500–2500), when there was apparently an intensified use of riverine and coastal zones settings.
Although later pre-contact sites are found in these settings, there is substantial evidence that wetlands
continued to play an important role in site selection (Nelson 1984; Newby et al. 2000).
Cultural Context
Southern New England, with its bay, rivers, numerous tributaries, lakes, wetlands, and the
coastline itself, has been a focal point for human occupation for thousands of years (Nicholas 1988). The
extensive wetland environments associated with the many ponds and tributary rivers were apparently a
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focal point of settlement/subsistence activity during the Archaic period (10,000 – 3000 RCYBP) in New
England. The topography of the New England landscape at the end of the Pleistocene and beginning of
the Holocene would have been dramatically different. Temporary dams of moraine deposits interrupted
the flow of rivers, creating broad postglacial lakes such as glacial Lake Taunton in southeastern
Massachusetts (Stone and Peper 1982) and glacial Lake Hitchcock in the middle Connecticut River
Valley (Ashley 1972; Hartshorn 1969).
A large scale study within the Taunton River drainage showed a relatively large number of
Middle Archaic occupations in river drainage basins and indicates that populations were well established
in riverine core areas, exploiting sizeable territories year-round (Figure 2.2) (Dincauze and Mulholland
1977; Doucette 2003). Glacial lakes supported emergent floral and faunal resources, which may have
attracted pre-contact groups because of the diversity of resources (Nicholas 1988).
The traditional interpretation of early subsistence patterns includes a primary reliance on hunting
large game. Investigations have determined that a broader subsistence base that incorporated large and
small mammals, birds, and plants is a more likely possibility (Robinson et al. 2009).
The Archaic period was a time of increasing familiarization and settlement of the Northeast
(Nicholas 1988). It is subdivided into Early, Middle, and Late subperiods on the basis of changes in
environment, projectile point styles, and settlement patterning (Snow 1980). Paleoenvironmental and
archaeological evidence from the Archaic period in New England (10,000 – 3000 RCYBP) argues in
favor of increased diversification of food resources, the generalized exploitation of faunal and floral
species, and the establishment of tribal territories (Snow 1980). In general, Archaic period peoples are
conceptualized as having a primarily hunting and gathering subsistence economy with a settlement
pattern characterized by seasonal relocations within circumscribed territories. Singular “wetus” or small
clusters at short-term logistic camps rather than long-term, intensively utilized collective camps or
villages are the typical interpretations for coastal Archaic New England groups (Dincauze 1971; Snow
1980).
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Figure 2.2. Distribution of Native American sites within the Taunton River drainage basin
(Source: Doucette 2003).
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The Early Archaic period (10,000 – 8000 RCYBP) is considered a time of ecological adjustment
during which essentially modern plant and animal communities developed in the Northeast (Ritchie 1965;
Snow 1980; Tuck 1974, 1991). The specific cultural mechanisms, processes, and events that transformed
Paleoindian societies and material culture into Early Archaic societies and material culture remain poorly
understood. In large part, this is because the archaeological data that form the basis of our understanding
of the Early Archaic period are so limited.
Territorial core areas during the Early to Middle Archaic periods have been identified based on
concentrations of diagnostic artifacts (Dincauze and Mulholland 1977) (see Figure 2.2). Early Archaic
groups may have returned to camps on a seasonal basis. The Early Archaic period is characterized by
increasingly generalized subsistence based on hunting available game and harvesting woodland and
wetland vegetation and nuts (Forrest 1999; Nicholas 1987). A shift from the highly formal, curated tool
kit used by Paleoindians to more expedient tool forms made from lower-quality lithic materials has been
recognized at several of these sites (Forrest 1999; Nicholas 1987).
Early Archaic sites are more widely distributed than Paleoindian sites within riverine and upland
zones (McBride 1984). The association of many Early Archaic sites with wetland locations implies that
wetland environments became increasingly important as seen in botanical remains from the Sandy Hill
site and blood protein residue associated with the muskrat family from a diagnostic point from the
Hawthorne Lane East site, both in Connecticut (Jones and Forrest 2003; Nicholas 1987; Leveillee and
Elquist 2015).
Early Archaic settlement-subsistence strategies have been defined by “restricted wandering” and
“central-based wandering” models for the Northeast (Ritchie 1980). A restricted wandering settlement
system is seasonal-based group movement by small, residential groups within well-defined territorial
limits (Ritchie 1980). A central-based wandering is defined as settlement at a place for an extended period
of time by a modest population until it was necessary for the entire community to move on. Central-based
wandering patterns are evident by a nearly exclusive reliance on local or regional lithic materials and
expedient tools in the Early Archaic period (Ritchie 1980).
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George P. Nicholas (1988) suggests that models for subsistence within the Northeast centered not
only on coastal maritime resources but also glacial lake basins that could support a rich and diverse sociopolitical environment. The glacial lake basin mosaic model provides an important aspect to the Early
Archaic period sites where we see pithouse structures in New England. These sites are located in areas
that would have been “highly productive” in regard to resources due to close proximity to major river
drainages, and within a wetland river system (Nicholas 1988:259).
The Gulf of Maine Archaic (9500-6000 RCYBP) is characterized by ground stone rods and
gouges while lacking the more commonly associated projectile point types from the region (Figure 2 .3)
(Robinson 1996). The diversity of the region during the Early Archaic period is still unclear. Sites from
southern New England used in this thesis, which include a Gulf of Maine Archaic tool kit.

Figure 2.3. Illustration of the Gulf of Maine (Source: Jake Cook, Woods Hole Oceanographic
Institution).
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In contrast to the Early Archaic period, which has remained poorly known since it was first
identified in the Northeast, the Middle Archaic period (8000–5000 RCYBP) has become better known
through excavations and collections research (Dincauze 1976; Doucette and Cross 1997). Dincauze
(1971, 1976) defined several Middle Archaic projectile point types like Stark and Neville points that were
the temporal, morphological, and functional equivalents of contemporary point types from the Atlantic
coastal plain of the Southeast (Coe 1964). In the Northeast and the Southeast, archaeologists have use d
the shift from corner-notched or side-notched bifaces to stemmed bifaces as a stylistic marker for the
boundary between Early and Middle Archaic cultural traditions (Cross and Shaw 1996; Tuck 1974).
Regional variants of diagnostic points in Coe's Carolina Piedmont sequence were viewed as the Northeast
equivalents of Morrow Mountain II points which suggest connections to southern groups either culturally
or economically (Coe 1964; Dincauze 1976).
The relatively large number of Middle Archaic sites in river drainage basins as compared to other
inland parts of the region indicates that populations were well established in core areas, exploiting
sizeable territories year-round (Dincauze and Mulholland 1977). Subsistence activities included
harvesting anadromous fish, plant gathering, and hunting. Ground-stone technology introduced a variety
of tool types into the lithic assemblage, including net sinkers, plummets, grooved adzes, axes, gouges, and
atlatl weights (Dincauze 1976). Excavations at the Annasnappet Pond site in Carver, Massachusetts,
conclusively linked the emergence of atlatl weights to this period (Cross 1999; Doucette 2003; Doucette
and Cross 1997). The presence of adzes, gouges, and full-grooved axes suggests heavy woodworking and
possibly the appearance of dugout canoes. A preference for locally available lithic raw materials for a
variety of bifacial and unifacial stone tools is also evident at many Middle Archaic sites. For example,
quartzites, available as riverine and glacial cobbles in many parts of the region, were used for chippedstone tools. Dincauze (1976) theorized that the archaeological record supports the idea that Middle
Archaic peoples occupied defined bands or tribal territories and based this theory on evidence of periodic
return visits to specific site areas and on the Middle Archaic peoples’ virtually exclusive reliance on local
lithics as raw materials. Red ochre cremation burials with atlatl weights have been directly associated
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with the Middle Archaic period as well (Doucette and Cross 1997). Regional variation in regard to culture
trends, temporal periods, and environmental dynamics are important for understanding new findings
within the archaeological record.
The Late Archaic period (5000–3000 RCYBP) has been widely viewed as a kind of cultural
“florescence” by archaeologists in the Northeast (Dincauze 1975; Fitzhugh 1975; Snow 1980; Tuck
1991). Paleoenvironmental data reflects favorable conditions for human populations as compared to
earlier periods and there is an increase in identified sites from this time. Three cultural traditions have
been identified within the region, each with its own distinctive artifact assemblage and adaptive pattern
(Snow 1980). Mortuary ceremonialism also became a prominent feature of the regional archaeological
record (Dincauze 1975; Snow 1980; Tuck 1991). Following the Middle Archaic, the Late Archaic cultural
traditions defined for southern New England are the Laurentian, Small Stemmed, and Susquehanna,
although they are still being further defined.
The Laurentian tradition (5000 – 4000 RCYBP) artifacts, including several distinct diagnostic
projectile point types, are often found at multi-component sites, but are also found as single components
reflecting changing time periods, lithic technologies, and/or ceremonial practices (Ritchie 1971). The
Laurentian tradition site distributions oriented to the central uplands region suggest an essentially interior,
riverine adaptation (Dincauze 1974; Ritchie 1971). This tradition has been associated with the earlier part
of the Late Archaic (5000 – 4000 RCYBP).
The Small Stemmed tradition (5000 – 3000 RCYBP) artifacts include small or narrow stemmed
points and triangles, which have been found in every available ecological niche, including interior
freshwater ponds, uplands, bluffs and marine scarps, estuaries, tidal flats and salt marshes, and along
major rivers and small streams (Ritchie 1980). The locational distribution of sites from this tradition
indicates a highly evolved and well-adapted settlement system based on the exploitation of a wide range
of natural resources. Pre-contact groups manufacturing Small Stemmed points generally used the most
readily available local materials, most notably quartz, with less frequent use of rhyolite and argillite. This
tradition appears within a wider temporal range than the Laurentian or Susquehanna and has been
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associated with Woodland period sites as well. Ongoing analysis of these point types is being conducted
to further refine temporal affiliations in southern New England (Doucette 2011).
The Susquehanna tradition (3600 – 2500 RCYBP) is often identified by special-purpose, ritual
sites and complex burials, usually cremations, and large and distinct diagnostic projectile points and
blades (Dincauze 1968). This tradition’s diagnostic artifacts are well represented at major multicomponent sites in the region and associated by name with a large multi-component site in New York
(Loparto et al. 1987). This tradition appears later and is often connected to a transitional period. The
Orient phase was the primary Transitional Archaic (3600–2500 RCYBP) cultural complex and signaled
the end of the Late Archaic period. It was characterized by Orient Fishtail projectile points and the use of
steatite for vessels such as bowls, platters, and pipes and contained aspects of the indigenous Small
Stemmed and intrusive Susquehanna traditions (Dincauze 1968). The Transitional Archaic period is
considered to be the technological transition from the pre-ceramic Late Archaic to the ceramic Woodland
periods (Snow 1980).
Historically, Algonquin speaking people are associated with New England which includes Maine,
New Hampshire, Vermont, Massachusetts, Rhode Island, and Connecticut. Connections are still being
explored on cultural continuity of Archaic period people in the region with those further west, north, and
south along with their ethnicity in overlapping cultural traditions (Ritchie and Funk 1973; Nicholas 1987).
Important questions regarding Archaic period cultural transitions, migration, habitation, subsistence
strategies, gender equality, spiritual/ceremonialism, and habitation are riddled with holes and assumption
lacking conclusive archaeological data (Nicholas 1987). The identification of pithouse structures may add
to the understanding of Algonquin cultural traditions.
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Chapter 3. The Halls Swamp site, Kingston, Massachusetts
The Halls Swamp site (19-PL-1067) represents an Archaic and Woodland period multicomponent occupation in southeastern Massachusetts (Flynn and Doucette 2015). The site was excavated
as part of a cultural resource management (CRM) survey for the Town of Kingston, Massachusetts.
Wampanoag Native American populations, considered the descendants of Archaic period populations in
the region, were concentrated near the present-day Jones River and coast less than a mile away, based on
historical accounts and archaeological data. Feature types and the artifact assemblages from 65 sites
within the area suggest a mixed economy of hunting, gathering, fishing, and horticulture, characterized by
a complex series of seasonal residential movements in this area.
The University of Massachusetts Archaeological Services (UMAS) completed an intensive
archaeological survey of an area previously recorded as the Halls Swamp site in 2012 for the Town of
Kingston and the Kingston Historical Commission (KHC). Following UMAS’s survey, The Public
Archaeology Lab (PAL) completed a site exam and data recovery, which included machine-assisted
archaeological stripping. The fieldwork was supervised by the author under the direction of Dr. Dianna L.
Doucette, principle investigator. PAL completed the fieldwork for the data recovery of the Halls Swamp
site in Kingston, MA in June 2015. Unlike most CRM projects which are initiated by Section 106 review,
the archaeology was conducted purely by the efforts and commitment to preservation by the KHC.
Community Preservation Act funding was obtained for the project, which is a tool for communities in
Massachusetts to “preserve open space and historic sites, create affordable housing, and develop outdoor
recreational facilities” (CPA 2017).
The Halls Swamp site is one of 65 Native American sites recorded in Kingston, suggesting the
area was heavily occupied during the Pre-Contact period (Figure 3.1). No other professional data recovery
projects have been conducted in Kingston, Massachusetts prior to PAL’s investigations, and only two
sites had undergone professional site examinations. The majority of pre-contact sites in Kingston were
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identified by local collectors, advocational archaeologists, and Massachusetts Archaeological Society
(MAS) members.

Halls Swamp Site

Figure 3.1. Location of the Halls Swamp Site and all inventoried pre-contact sites along the
Kingston Bay (MHC site files).

The sites have been identified in all environmental zones and reflect the utilization of coastal
inland terraces by Native Americans for hunting and exploiting wetland resources. Of the 65 sites, 42 are
listed as having unknown temporal association, likely due to the lack of diagnostic artifacts (see Figure
3.1). Of the 23 other sites, 8 have Middle Archaic components (only 1 of which is single component and
very rare), 16 have Late Archaic components, and 12 of the multicomponent Archaic sites also have a
Woodland component.
The Halls Swamp site (19-PL-1067) is connected to the Jones River via the immediately adjacent
Halls Brook and is less than a mile to the Kingston Bay (see Figure 3.1) (Figure 3.2). Several sites in the
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vicinity have been investigated by local archaeological societies, including a large village site along the
bay and other sites along the Jones River. These sites have yielded the more typical shell midden features
typically associated with Archaic period coastal sites. It has been assumed that the coast would be better
for summer maritime resources and inland sites would provide shelter from coastal storms (Snow 1980).
It is unclear if and what coastal resources would have been available during winter months, but it is likely
at least shellfish would have been available. The possibility that a group could stay within a small
seasonal area while exploiting resources of the coastal ocean bays of Kingston and Plymouth, as well as
the Jones River, seems reasonable (Filios 1990).

Figure 3.2. Location of the Halls Swamp Site on LIDAR map (19-PL-1067) (Source:
LIDAR 2011).

The Woodland period is well represented at coastal sites in the Kingston area. The Bay Farm site
(19-PL-45) is a large habitation site approximately one mile east of the Halls Swamp site. The site was
not professionally excavated but private collections include Rossville, and other diagnostic Woodland
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points, and Native American pottery. The Powers Shell Heap (19-PL-114) was approximately one mile
southeast from the Halls Swamp site. The site was also excavated by local collectors and included
Rossville projectile points and pottery. Other Woodland sites along the Jones River are the Spring Street
site (19-PL-118), Lucas Pond site (19-PL-300), Bradford Lane site (19-PL-444), and the Tura site (19PL-820). These sites are primarily large multicomponent habitation sites along the coast and Kingston
Bay that were identified by local collectors. No other sites in Kingston have included evidence for
pithouses. A pre-contact site in Yarmouth Port, Massachusetts may have a similar combination of features
that is suspected as a possible pithouse (Craig Chartier, personal communication 2017). The site is
suspected to have a similar artifact assemblage but has yet to be analytically compared as excavation is
on-going.
The Halls Swamp site extends across an elevated terrace surrounded by swamp fed by the Jones
River and was occupied repeatedly and over at least four temporal periods (Figure 3.3).

Estimated original site boundary
Project
Area

Figure 3.3. Estimated site boundary prior to athletic field construction (base map source: Google
Earth 2015).
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Based on the distribution and density of artifacts such as chipped stone tools, chipping debris, and
burnt rock fragments, along with cultural features such as fire hearths, charcoal pits, trash and/or storage
pits, PAL identified 10 areas that possibly represent specific Native American activities and occupation
spots. These activity areas further refine evidence of the repeated use of the Halls Swamp site throughout
the Middle to Late Archaic and Middle to Late Woodland periods (8,000 to 1,000 RCYBP). Data
recovery investigations at the Halls Swamp site yielded over 24,000 artifacts and 108 cultural features.
The overall recovered archaeological data suggests the site was occupied by Native Americans
sporadically during the Late Paleoindian and Early Archaic periods (12,000 to 8,000 RCYBP), often
during the Middle Archaic period (8,000 to 5,000 RCYBP), intensely during the Late Archaic period
(5,000 to 3,000 RCYBP) and intermittently during the Woodland period (3,000 to 450 RCYBP).
The Halls Swamp site is unique because the majority of the site appears to not have been
previously disturbed by plowing and other forms of digging, erosion, or development. The 1 08 identified
features are described by 10 categories: charcoal pits (n = 39); refuse/storage pits (n = 18); post molds (n
= 16); fire-cracked rock (FCR) hearths (n = 13); FCR concentrations (n = 5); large deep pits (n = 5);
designated natural and inconclusive anomalies (n = 9); a stone tool cache and fragments; a stone
concentration or row; and a burial. Interestingly, approximately 30 cultural features were identified
during the machine-assisted archaeological stripping which were roughly located within and outside of
identified activity areas. These features were not excavated but observed during stripping, then they were
flagged, troweled, photographed, and mapped. The burial was identified during this phase and was
located within an area considered ceremonial based on an unusual cache of tools and empty oxidized pit
nearby (Flynn and Doucette 2015).
The combined artifact assemblage consists of 22,711 pieces of chipping debris; 683 chipped - and
ground-stone tools; 22 culturally modified stone fragments; 1 fossil; 4 sherds of Native American pottery;
and 3 pendants. Ninety-four pieces of calcined (burned) bone, 183 charcoal samples, 6 charred nutshell
fragments, 1 shell fragment, and 25 seeds were also recovered from the site. The catalog and analysis was
conducted by the author for all phases of work completed by PAL.
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A concentration of post molds, pit features, and fire hearths from area F were uncovered at the
site and are the focus of this thesis. Features at the Halls Swamp site were able to be identified during the
archaeological investigations due to the fact that the site was never plowed/disturbed; and large areas
were exposed with contiguous units in which data were recorded and collected in a well-controlled
context.
The combined features from six contiguous units consisted of 12 post molds, 9 charcoal pits, 4
fire-cracked rock hearths, and 2 large, deep pits (Flynn and Doucette 2015). A large deep pit was
observed at 60 cm below ground surface (cmbs) at the B1/B2 soil horizon interface that appeared as one
large feature with a continuous low-density deposit of primarily quartz chipping debris. Soil stains at 30
cmbs may have represented different contexts within a larger pit but the outline of the larger pit was
indiscernible within the B1 horizon matrix. The feature was discernable by approximately 50 cmbs within
the lighter B2 horizon soil most likely due to bioturbation or “erasing” of the lines within the upper
portion of the large pit feature.
Funding at the Halls Swamp site limited additional analysis like radiocarbon dating,
micromorphology, and pollen and phytolith samples which could further support or refine feature
depositional traits and specialized wetland resource procurement. Despite these limits, the combination of
several feature types like a living surface, post molds, and storage pits, and its overall horizontal and
vertical dimensions, and potential for stable resources during fall and winter seasons suggests that there is
the potential for continued research and interpretation of the site.
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Chapter 4. Building a southern New England Pithouse Model
Archaeological modeling is a hypothesis or set of hypotheses that can simplify interpretations
connected to a predictive framework (Clarke 1978). Either categorized or procedural descriptions of
models provide ways to form and use them in archaeological practice (Starna 1981). The model for
southern New England pithouses could be noted as an “idealized representation of observation” (Starna
1981:141), although it includes theoretical unknowns for the region as well. A “potentially dangerous
model”, the analogue model (Clarke 1978:33), is considered most common in archaeology. This is due to
its application of unsubstantiated historical, ethnographic, anthropological, and abstract facts; and lack of
standardized statistical analysis (Starna 1981). Since pithouses are still used today, an analogue for the
Archaic period is used, like Binford’s ethnographic analogy and can be problematic (Binford 1967).
Dincauze (1968:86) warned that archaeologists “must develop a heightened awareness of unquestioned
assumptions” even when these assumptions have been used for a long time for a region. This model
presents categorized feature types as a set of attributes for pithouses in southern New England.
The model for southern New England pithouses will be based on the few Early and Middle
Archaic Period (10,000 to 7000 RCYBP) examples, one Late Archaic period sweat lodge, ethnographic
data within southern New England, and in combination with Late Archaic pithouse examples from
Ontario, and the Mid-Atlantic (Custer 1994; Dudek 2005; Egghart 2005; Ellis 2016; Forrest 1999).
Examples of Southern New England Pithouse Structures
Four sites in New England have reported pithouse structures: Whortleberry Hill site in
northeastern Massachusetts, Middleboro Little League and Read Farm sites in southeastern
Massachusetts, and the Sandy Hill site in southeastern Connecticut (Figure 4.1). Of these, the Sandy Hill
and Whortleberry Hill sites have been reported through published articles and/or technical reports and
acknowledged by the professional archaeological community (Dudek 2005; Forrest 1999). Large
subterranean pits identified at other sites and suggested by the excavators as possible pithouse features
include: the J.T. Berry site in northeastern Massachusetts (Doucette and Flynn 2008), Bear Swamp site in
southeastern Massachusetts (Barnes 1972), and the Tower Hill site in southeastern Connecticut (Doucette
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2011). A semi-subterranean sweat lodge was identified at the Tobey site in southeastern Massachusetts as
well (Edwin C. Ballard personal communication 2017).

•

Whortleberry Hill
• J.T. Berry

Halls Swamp

Tobey Site •

• Middleboro Little League
• Read Farm
• Bear Swamp

• Sandy Hill
• Tower Hill

Figure 4.1. Approximate location of pithouse structure sites in relation to the Halls Swamp site
in southern New England.
Whortleberry Hill site, Northeastern Massachusetts
The Whortleberry Hill site (19-MD-846) was identified in northeastern Massachusetts during a
CRM survey. The multi-component site was characterized as a short-term encampment during the Early
Holocene, Early and Middle Archaic Periods, with “sparse and localized use in the Transitional Archaic”
(Dudek 2005:12). Radiocarbon dates attributed to the early Middle Archaic period from a charcoal and
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charred nut lens were directly associated with two, approximately 3-meter in diameter and 1-m deep,
pithouses (Dudek 2005). The stone tool assemblage consisted of mostly quartz debitage, ground stone
tools, and informal or expedient tools similar to the Gulf of Maine Archaic seen at the Sandy Hill site in
Connecticut. Micromorphology samples from both features consist of a heavily trampled living surface
represented by highly fragmented charcoal and a concentration of artifacts. The fill above the trampled
living surface was interpreted as a collapsed external covering. The “biotite-rich” fill is consistent with
soil from nearby streams or alluvium. The two pithouses at Whortleberry Hill site were excavated into a
south facing slope along Spruce Swamp connected to the larger Athena Lake. Pollen Cores from the
swamp provided valuable paleoenvironmental data suggesting higher water levels for the swamp and
nearby lake followed by shallower water levels and changes in regional vegetation such as a decline in
hemlock during the Late Archaic period indicating a change in resources around the swamp (Newby
2002; Dudek 2005).
Sandy Hill Site, Southeastern Connecticut
The Sandy Hill site (72-97) in Connecticut was identified during a CRM project for an expanding
Mashantucket Pequot Casino parking lot (Forrest 1999). The site is located 160 feet northwest of Cedar
Swamp and approximately nine miles (15km) inland from Long Island Sound. The swamp was heavily
utilized by Native Americans with hundreds of recorded archaeological sites located around its edges.
Sandy Hill represents the largest spatially and most artifact rich in comparison.
The multi-component site yielded several Early Archaic period radiocarbon dates, ranging from
9,300 to 8,500 RCYBP directly associated with 4-x-6-m wide basin-shaped pits within the base of a south
facing slope, similar to the features at the Whortleberry Hill site (Forrest 1999). These pits contained
clearly stratified fill episodes of anthrosols of mixed glacial sands, charcoal, and charred nuts which were
capped by talus and/or colluvium (Figure 4.2) (Forrest 1999). Later occupations truncated some of these
deep basin-shaped pits and utilized locations higher upslope based on the radiocarbon dates. This could be
related to talus and colluvium accumulation over time and occupants avoiding rockier areas at the base of
the slope.
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Figure 4.2. Photo of excavations of an Archaic pithouse from the Sandy Hill Site, Connecticut
(Source: Dan Forrest).

The data recovery included micromorphology and archaeobotanical analysis which provided
evidence for habitation features and seasonality. The site appears as a short-term occupancy during the
late summer, fall, or winter based on the lack of well-developed living surfaces and botanical remains
from floated soil samples (Forrest 1999; Pfeiffer 1986). The stone tool assemblage is similar to those
identified at sites along the Maine coast, regionally referred to as the Gulf of Maine Archaic (Robinson
1992). The Gulf of Maine Archaic is characterized by a preference for expedient quartz tools (unifacial
edge tools rather than bifacially flaked), like cores and utilized flakes, ground stone tools, red ochre
ceremonialism, and maritime-related implements (harpoons, bone fish hooks) (Robinson 1992). This
connection may suggest cultural continuity within the region and may be reflected in pithouse habitation
structures.
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Middleboro Little League site, Southeastern Massachusetts
The Middleboro Little League site has been part of an on-going academic field school for
Bridgewater State University’s Public Archaeology undergraduate program since 1996 (Hoffman 2014;
MHC site files). The site is located on three glacial terraces along the northwest bank of the Nemasket
River and associated wetlands. The multi-component habitation site has yielded numerous pre-contact
features and diagnostic artifacts from the Middle Archaic to Contact periods (Hoffman 2014).
In 2011 and 2012 field seasons, two shallow post molds and a large strong brown pit feature were
identified (Hoffman 2014). The large pit feature was not fully exposed, but the diameter was estimated to
be 4.5-m based on non-contiguous judgmentally placed units and close interval core sampling. A charcoal
pit was also identified within the larger pit floor, which extended to 55 cmbs. A charcoal sample yielded a
radiocarbon date of 3400±100 RCYBP, associated with the Late Archaic period (Hoffman 2014). Two
soil samples were subjected to x-ray fluorescence (XRF) tests. One sample showed elevated levels of
nickel out of five metals tested. Specific metal traces were expected from food processing or human
activity (Hoffman 2014).
A second large pit feature was identified approximately 5-m south of the first (Hoffman 2014).
The extent of the feature was not fully exposed, but its diameter was estimated to be 6.5-m based on the
east and west exposed edges. The depth of the large pit reached 52 cmbs. A rock platform, possibly for
cooking or heating, was identified within the pit floor in the north section. XRF tests from a soil sample
yielded elevated levels of nickel and mercury, suggesting food processing and human activity (Hoffman
2014).
Read Farm site, Southeastern Massachusetts
The Read Farm site in Seekonk, MA was excavated in the early 1970s by Carol Barnes of Rhode
Island College (MHC site files). The site was originally identified by Charles Read, the landowner, from
surface collection. This multi-component site yielded diagnostic artifacts from the Early Archaic to Late
Woodland periods (10,000 to 1000 RCYBP). The site most likely covered a large area, but little
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information was collected before modern quarrying activities limited expanding site boundaries beyond
an area that was excavated.
A steep slope and terrace overlooking a salt marsh was the focus for these excavations. Several
broad, steeply sided oval pit features were identified within glacially deposited, parent material (Barnes
1980). Backfill from the original pre-contact excavation was observed as a gravel deposit in the southeast
portion of these pits. The pit fill was layered with red and black soil, and fire-cracked rock, chipping
debris, and other artifacts. Five large pit features appeared to have intrusive pits with several stratified
layers, suggesting reuse and maintenance (Barnes 1980).
Stone “digging tools” were recovered and used to interpret excavation techniques of these pits
(Barnes 1980). The unprotected gravel bluff over the Ten Mile River and wetlands would have exposed
the open pits to a northwest wind, which would have spread the back dirt away from the pit and slowly
accumulating debris. No shelters, or superstructures, were identified at the site. The superstructure was
attributed to bark or hide matting laid over the sloped pit. A small opening could be left on the northwest
face. Barnes (1980:102) used functionality, “construction and use techniques available to the makers,”
and local environment for this interpretation. These pits were speculated to be used for one person based
on size, specific lithic material, and seasonality. Artifacts recovered from individual pits were of one lithic
material. The site was interpreted as a spring/fall short term encampment (Barnes 1980).
Other Examples
The J. T. Berry site (19-MD-1044) was first documented in the 1940s by Ripley Bullen, a
professional archaeologist, as part of his survey of the Shawsheen and Upper Ipswich drainages in
northeastern Massachusetts. Almost 60 years later the site was professionally excavated during a CRM
survey (Doucette and Flynn 2008).
The J.T. Berry site was intensively and repeatedly utilized by Middle Archaic and Late Archaic
populations, and less frequently for Late Archaic/Transitional and Woodland populations for a variety of
domestic and subsistence related activities (Doucette and Flynn 2008). The site shows signs of
abandonment during Early Woodland and limited use during the Middle Woodland period; which is
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consistent with regional models of Woodland period movement from interior to coastal locations.
However, given that the majority of the sites in the region included small or isolated Middle and Late
Woodland components, it is possible that these components at the J.T. Berry site were destroyed by
construction of the nearby sanitarium. These groups most likely targeted resources associated with the
nearby riverine wetland and upland forest environment. The site’s advantageous location along Martin’s
Brook afforded the occupants various options for travel and trade routes throughout the Ipswich and
Shawsheen drainages.
Four pre-contact features that measured 1.5-meters in diameter or larger and more than a meter
deep were identified within one section or locus of the larger site (Doucette and Flynn 2008). These pits
contained multiple layers of sediment, some layers containing charcoal flecks or concentrations of
charcoal, some with fire-cracked rock scatters, and some consisting of very strong brown and reddishbrown silty sand (Doucette and Flynn 2008).
Two charcoal samples collected from Feature 1 were sent for radiocarbon dating. Charcoal
collected from Feature 1, 40–50 cmbs, yielded an uncalibrated radiocarbon date of 1890 ± 60 RCYBP,
suggesting a Middle Woodland affiliation. Charcoal collected from Feature 1A, 130–140 cmbs, yielded
an uncalibrated date of 4760 ± 60 RCYBP. suggesting an early, Late Archaic affiliation. Charcoal
collected from Feature 3, 50–60 cmbs (from an intrusive pit), yielded an uncalibrated radiocarbon date of
2560 ± 40 RCYBP, suggesting an Early Woodland affiliation and suggesting the larger pit could be from
an earlier period (Doucette and Flynn 2008).
Large, deep pit features dating from the Early, Middle, and Late Archaic periods have been
identified throughout New England and have been interpreted as burial pits, ceremonial pits, and storage
pits. It was speculated that the deep pit features at the J.T. Berry site were burials; however, the reddened
nature of the sediments appears to be a result of burning and oxidation, as opposed to red ochre typical of
burial features this size (Doucette and Flynn 2008) (Figure 4.3).
Although the function of the features from the J.T. Berry site is unknown, it is possible that they
could be associated with Archaic Period house structures. One of the distinguishing attributes of Features
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1, 2, and 3 was the small amount of associated cultural material, suggesting the features were for storing
some kind of organic material that had long since disintegrated. Feature 11, which was shallower than the
other three, yielded more lithic cultural material and may have had a different function than the others
(Doucette and Flynn 2008) (see Figure 4.3). The lack of cultural material and identifiable floral or faunal
remains leaves little information from which to make a functional and seasonal determination of the
features, although their size suggests they were either large storage pits, ceremonial pits, or a possible
structure.

1

11

3

Figure 4.3. Features 1, 2, 3, and 11 (top: left to right, bottom: left to right) from the J.T. Berry
Site (Source: Doucette and Flynn 2008).
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The Bear Swamp 2 site (19-BR-120) in Berkley, MA was well known to local collectors. A
salvage excavation led by the Cohannet Chapter of the Massachusetts Archaeological Society took place
before the construction of a highway connector in 1970 (Barnes 1972). Carol Barnes went on to construct
the preliminary report for her dissertation. The site was interpreted as a single component Late Archaic
period campsite linked to the Small Stemmed tradition.

Figure 4.4. Jean-Jacques Rivard, Artist, reconstruction of Features 68, 68a, and 72 from the
Bear Swamp 2 Site (Source Barnes 1972: 509).
Barnes (1972) had initially interpreted Feature 72 at the site as a potential pithouse. Eventually,
the low density of artifacts contributed to a non-habitational interpretation of the feature.
Barnes suggests this feature was for smoking and drying food based on the location of a charcoal
concentration (Figure 4.4). The function of the post mold atop Feature 72 is unclear and if Features 68
and 68a are associated with the larger pit.
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The archaeological interpretations of pithouse structures from Whortleberry Hill, Sandy Hill,
Read Farm, and the Middleborough Little League sites all include a large excavated pit feature, presence
of a lens from a living surface (sometimes not-well developed or degraded), and evidence of short-term
occupation of the site. Pit features measure as small as 1.5-meters to as large as 6.5-meters in diameter.
The living surface included a concentration of lithic and botanical materials only visible at a micro level.
Charcoal pits or charcoal deposits were identified within the larger pit feature. Internal post molds were
identified at the Sandy Hill and Middleborough Little League sites but not at the Whortleberry Hill and
Read Farm sites. The rock platform and XRF results from the Middleborough Little League site provides
additional data used to support an interpretation of a living surface and intense human activity (Hoffman
2014).
The Tobey site had one feature that was interpreted as a sweat lodge but architecturally is
considered a pithouse structure and its function for ceremonial use. The excavator’s interpretation of the
structure’s use appears to be based on the size of the pit and the location of a charcoal pit within the
bottom or floor (Figure 4.5). A lens or living surface was not specifically mentioned to the author in
personal communications or identified in the notes from the excavators. A charcoal pit at 127 cmbs was
identified and yielded a radiocarbon date 4710±60 RCYBP from charcoal (MAS site files). The function
of the pithouse structure as a sweat lodge was based on a high density of fire cracked rock in the pit fill
and outside of the large pit.
Archaeologically, the large pits described from these sites appear to differ from storage or
ceremonial pits by the size of the large pit and evidence of a living surface or floor, charcoal pit, or rock
platform at the bottom of the large pit. The artifact assemblages defined the function of these structures,
like the presence of utilitarian artifacts at Whortleberry Hill, Sandy Hill, Middleborough Little League,
and Read Farm sites. The absence of human bone but a concentration of fire cracked rock as compared to
the rest of the site like the Tobey site was used to interpret the use of the pithouse as a sweat lodge rather
than a pit used for cremation (Robbins 1968).
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Figure 4.5. Photograph and drawing of sweat lodge from the Tobey site (source: Ted Ballard
and Don Doucette).
Ten sites with pits larger than 2-meters in diameter were identified from gray literature. A set of
attributes from each site: general location, proximity to water, specific feature dimensions and
morphology, associated artifacts and interpretations by professional archaeologists were assessed for
analysis. These features from Massachusetts and Connecticut included six possible pithouses, five deep
soil features (DSF), one sweat lodge, and one pithouse/ food processing pit. These Archaic period features
(based on radiocarbon dates and/or diagnostic artifacts) averaged 3.52-meters in diameter with an average
depth of 103 cmbs; and overall 10-m3 in size. Although evidence of seasonality is infrequently found at
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sites in Southern New England, seven of the 13 features included an interpretation of seasonality. Eightysix percent (n=6) were fall/ winter use. The majority were identified in proximity to wetlands and
considered habitation sites, camp sites, both short-term and long term with repeated occupations. A
comparison of associated artifacts identified pithouse and ceremonial features to have primarily high
densities of charcoal followed by chipping debris and lesser amounts of varied lithic tool types. DSFs had
high concentrations of nutshells followed by chipping debris and similar amounts of charcoal with lesser
amounts of calcined bone, seeds, FCR and varied lithic tool types (Table 4.1).
Table 4.1. Sites with Large Pit Features by Temporal Affiliation with Associated Artifacts.
Site Name
Bear Swamp
J.T. Berry Site
Locus 4

Reported
Interpretation
food processing

Temporal Affiliation
(RCYBP if available)
Late Archaic

ceremonial

Late Archaic
(4760±60 BP)
Middle Archaic

deep soil feature
Middleboro Little
League Site

pithouse

Late Archaic
(3647±30 BP)

Late Archaic to Transitional

Associated Artifacts/Types
Brassica, ragweed, and legume
(Rice 1972)
Chipping debris, ground stone
tool, and charcoal
Chipping debris, grinding stone,
calcined bone, and utilized flake
Quartzite debitage, Rossville
point, paint stones, FCR, polished
pebbles, charcoal, and pounding
stones
Chert Atlantic and quartz Small
Stemmed points, and spokeshave
Chipping debris, FCR, charred
wood, calcined bone, hazelnut, and
untyped seeds
Few artifacts

Preston Plains
Site

deep soil feature

Late Archaic occupation

Read Site

pithouse/bunker

Unknown

Unknown

Sandy Hill Site

pithouse

Early Archaic
(7 dates=9300 to 8500 BP)

Tobey Site

sweat lodge

Tower Hill Site

deep soil feature

Late Archaic
(4710±60 BP)
Late Archaic
(4490±40 and 4340±50 BP)

Whortleberry Hill
Site Locus 1
Whortleberry Hill
Site Locus 2

pithouse

High density quartz debitage,
quartz uniface, hazelnut, cattail,
and yellow nutsedge
FCR, calcined bone, and
pestle/abrader
Nutshells, untyped seeds, calcined
bone, chipping debris, bifaces,
chopper, core, scraper, axes,
Squibnocket Stemmed point,
Lamoka point, and FCR
Quartz debitage, ground stone
tools, and bifaces
quartz debitage, ground stone
tools, and bifaces

pithouse

Middle /Early Archaic
(7830±160 BP)
Early Archaic
(8110±90 BP)
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Each site had some variation in excavation methods; although the Read site was the only one that
lacked floatation analysis. Attempts were made to find the collection and notes but the Seekonk Library,
the last known curator, was unsure of its location (MHC site files; Seekonk Library personal
communication 2017).
Ethnographic References for Native American Structures
Early Native American references to pithouses, their use, and construction have been used across
North America for interpreting these features (Badgley 1980; Gilman 1987; Larson 1997; Nabokov and
Easton 1989; Wilmeth 1977). Specific references for sweat lodges from New York and New England
have also been reported (Butler 1945; Byers 1944; Nabokov and Easton 1989). The sweat lodge reference
is interesting based on the construction techniques and location, which seem similar to the Sandy Hill and
Whortleberry Hill sites, in southern New England. Both sites include large pits excavated into the side of
a hill near water. Differences are related to artifact contents, which include a high density of fire-cracked
rock for sweat lodges and lower density of lithics than Sandy Hill. The cultural significance of sweat
lodges to Native Americans is not overlooked but nevertheless specific attributes of the form’s
construction, like a large pit and living surface, are relevant to the pithouse model.
Nabokov and Easton (1989) discuss the modern and ethnographic connections between house
structures and sweat lodges, where the modern wigwams have “survived” due to the Plains Indian
cleansing ritual across the Americas (Nabokov and Easton 1989: 72). An example of a modern wigwam
from a Chippewa Tribal member includes a large pit filled with rocks for radiant heating. This style of
flooring and heating was not corroborated in a literature review by the authors. Nabokov and Easton
(1989) record the style as possibly individual ingenuity but it does suggest the in-situ development by
Tribes for similar variations within construction.
Native Americans villages in Northeast North America have been reported by European explorers
and colonialists from as early as 1524 (Karr 1999; Nabokov and Easton 1989). These reports describe an
almost fickle gypsy, moving to a “fresh” spot on the whim of weather, food, hostility, infestations, and
death (Karr 1999). Poles and matting for structures are carried from place to place (Williams 1936:74).
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Seasonally, coastal locations were used for the spring and summer habitation and inland for winter and
fall, although these appear relevant to the Woodland and Contact periods (Josselyn 1674).
The wetu or wetuomash is the term for house in the Massachusett-Algonquin language associated
with the Wampanoag people of southern New England (Bragdon 1996; Nabokov and Easton 1989). Large
structures for diplomatic and ceremonial business are noted for the Narragansett Tribe, whose ancestral
lands include Rhode Island (Bragdon 1996). Contact period structures for the Narragansett include large
ritual lodges, mourning houses, sweat houses, and menstrual huts (Bragdon 1996; Nabokov and Easton
1989). Reports of long houses in New England have been mentioned in early accounts as winter
dwellings (Wood 1977).
Early accounts by explorers describe Native American dwellings as circular sapling arbors
covered with matting of hide, bark, woven mats, grasses, and even husks of corn (Karr 1999). The interior
included thick matting that was placed atop a wooden platform for sleeping, and hearth with opening
above (Karr 1999). Roger Williams’ (1936:197) reprinted account from 1643 with the Narragansett
language includes references to Pesuponck, “a hot-house”; Npesuppaumen, “I go to sweat”; and
Pesuppauog, “they are sweating”. These were reported as caves along the side of a hill near a river or
brook (Williams 1936). Sweat lodges, with varied cultural forms, are reported along the east coast from
Newfoundland to the Carolinas from early encounters of colonial explorers (Byers 1944; Flannery 1939).
Oral history for the Wampanoag include the creation of the sweat lodge by Moshup, a giant who created
the islands off Massachusetts and Rhode Island, by sealing a cave and pouring water over rocks for
healing purposes.
Specific to southern New England, several Contact period sweat lodge sites have been reported
and seen on old deeds in Connecticut and Rhode Island (Trumbull 1881). In other parts of New England
in southern Maine and northern Massachusetts, Josselyn (1674) observed sweat lodges as bark covered
wigwams; Mather (1702:558) describes a small cave of “eight foot over;” and Williams (1936:158) called
them “a little cell or cave 6 or 8 ft. over, round, made on the side of a hill.” Dudley (1725) also described
a hillside exposure covered by sticks or boards and earth, and similarly, Niles (1675) suggests they were
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semi-subterranean and like a large oven. Several accounts describe stones that were heated outside then
placed inside and even extracted before use of the structure (Butler 1945). These accounts appear similar
to the Whortleberry Hill and Sandy Hill sites pithouse locations; and the Tobey site concentrations of fire
cracked rock in and outside of the sweat lodge.
Pithouse Attributes
Due to poor preservation conditions in the American Northeast and specifically New England, the
identification of pithouse features and the conditions that relate to their use may be limited and reflect a
limited use by Native groups. The few pithouse structures from southern New England exist in regional
publications and gray literature associated with cultural resource management surveys and early
avocational excavation from the mid-20 th century (Barnes 1972; Dudek 2005; Forrest 1999;
Massachusetts Historical Commission site files). By understanding archaeological aspects of pithouse
structure sites and their use, a set of site and feature attributes can be developed to better understand and
identify those in southern New England. Methods may be developed for investigating more of them in the
future.
Several assumptions can be formulated regarding pithouse attributes. Most interpretations have
focused on the combination of a large pit, post molds, and a living surface (Custer 1994; Egghart 2005;
Ives 2010; Mueller and Cavallo 1995). In the Mid-Atlantic region, the “Degraded Pithouse Model” was
based on a shallow, large pit with a smaller, deeper pit, and posts (Custer 1994; termed by Egghart
2005:84). The features were left undisturbed from plowing and colluvium protected any other modern
disturbance. Researchers (Ives 2010; Mueller and Cavallo 1995; Thomas and Payne 1981) have suggested
that D-shaped (in profile), smaller and deeper pits within a larger pit could represent tree throws and not
pithouses. The basis of Mueller and Cavallo (1995) tree throw model was observed from one intact
example from a large site in Delaware. It was applied to small features considered sub-basements where
the floor and evidence of posts were interpreted as plowed away. Understandably, this interpretation is a
rather large jump with minimal evidence within the region. If a feature is presumably plowed away does it
still exist? The sub-basement could just be a storage pit. A feature or combination of features is needed to
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apply the model, or a larger spatial analysis of the overall site, which can then be compared to other sites
of the same age, culture, season, and use.
The “Culturally Induced Tree Fall Model” theorizes large features were created by pre-contact
populations but not for habitation (Egghart 2005). The same sub-basement was interpreted as an
excavated pit used to burn nearby tree roots and directing the route for the tree to fall. The charcoal
deposit would distinctly appear within one end of the larger pit, and the up thrust by the tree roots would
leave a particular vertical filling or profile. Although, more recent investigations in northern Minnesota
have observed cone-shaped colluvial deposits rather than vertical filling (Norman 2013). Stratified
artifacts that pre-date the tree fall are often jumbled within the “crater and knoll topography” created by
the tree throw (Waters 1992:308). Both models suggest that natural forces can disturb cultural deposits
whether on purpose (induced) or by happenstance. Evidence for a pithouse should include a justifiable
range of data and lack vertical fills. The Mid-Atlantic debate for these large D-shaped features does
present some questions. It is often speculated that flora and fauna are attracted to large features or areas of
loose soil, which could further bioturbated or mix strata (Doucette 2003; Norton 1988; Waters 1992).
Models for tree throws on archaeological sites were summarized by Ives (2010) and primarily
based on work by Bubel (2002). The model presented by Ives (2010) theorized that a concentration of
artifacts (or living surface) at the bottom of a large pit would suggest a pithouse. Also, that a series of
these large pits and mounds could be attributed to a single, large storm or blowdown event (Ives 2010;
Waters 1992). These models include minimal if any bioturbation or floralturbation after a tree fall, which
seems incredibly unlikely for southern New England. The sandy texture of the soil matrix at the site is
equated by Ives (2010) as evidence for large pits not to be “open” pits, as sharp steep walls in sand would
rapidly erode. This assumes that excavation techniques would not be favored by one angle or side of
excavation to produce a sharp steep slope as explained by Barnes (1975); and that bark or matting was not
originally used for reinforcement in areas easier to dig than clay deposits. Interestingly, early colonial
settlements on Nantucket Island in Massachusetts are noted with circular basements with brick arches due
to the sandy soils highlighting the need for architectural imagination over social trends (MHC 2007). The
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distinction of each pit as an overlap of cultural and natural agents is necessary for an understanding of
feature formation (Ives 2010; Schiffer 1987).
An understanding of the formation of cultural features at a site is needed for depositional and
spatial analyses. The simple model I propose suggests an evaluation like Ives (2010), Doucette (2003),
and others (Dudek 2005; Forrest 1999; Nicholas 1988) by analyzing not just one feature or the
combination of features but the site as a whole. Minimal evidence of pithouses has limited opportunities
to analyze this feature and site type in the region.
Attributes for my model were developed on previously identified pithouses and variables found
within feature interpretations in southern New England (Table 4.2). These include: 1) a large pit; 2)
evidence of a living surface or floor; and, 3) a superstructure. The presence of these three attributes would
equate to a pithouse. The function of this structure could vary as previous examples suggest with
domestic use from the Whortleberry Hill site, domestic and storage use from the Sandy Hill site, and
ceremonial or sweat lodge interpretations from the Tobey site. Large pit features appear to have sustained
shape and internal features on sites with finer soil, and where they are protected by colluvial or alluvial
deposits. In areas that would not be subjected to these processes the large feature would be subjected to
erosion and filling by aeolian and slope wash deposits.
Table 4.2. Pithouse Features and Evidence.
Features

Evidence
Stratified fill

Large Pit

Non-stratified fill
Upright fill or column, no artifact concentration
Dark lens at base of fill

Superstructure
Post molds internal and/or external
Living Surface

Concentration of artifacts, organic material, or metals; and hearth
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In addition, cultural factors could affect rapid filling of the large pit. Barnes (1975) interpreted
pre-contact pit ejecta from the original pit excavation at the Read Farm site, which was evident due to
natural soil column texture depositional changes not present at parts of Sandy Hill or the Halls Swamp
sites.
Evidence of dispersed caching and multiple uses of pithouses complicate interpretations (Gilman
1987; Nabokov and Easton 1989; Wilmeth 1977). Large internal storage pits and evidence of heat altered
soils within these pithouses does not definitively suggest, if intrusive, that they are not an alternative use.
Reuse seems to be a logical outcome for an already large expense of energy and ethnographically
common (Williams 1936). Alternately, storing large amounts of food or resources does not adequately fit
into Archaic period settlement and subsistence models that use short term encampments and limited
storage as compared to the Woodland period (Snow 1980). Overlapping storage can complicate
interpretations but could be expected to have distinct fills and artifacts to differentiate pits like the J.T.
Berry example (Doucette and Flynn 2008). Subsistence models might suggest that large pits associated
with Archaic period sites were more likely used for habitation (i.e. pithouses) than for storage, unlike
Woodland period sites. Increased storage is associated with an increase in sedentism and horticulture for
the Northeast in simplistic terms.
Evidence of a superstructure has been equated to a dark lens (Dudek 2005, Ellis 2016; Forrest
1999). Dudek (2005) used grain size analysis from a soil sample of a dark lens to interpret an organic roof
covering from nearby wetlands as well as evidence of reuse of the pit. The hillside examples from
southern New England had little evidence of post molds, which may have used the slope to assist in the
superstructure. Southern New England sites in general have limited evidence of post molds from some of
the largest village sites but considering preservation conditions it is likely a result of bioturbation rather
than an indication that posts were not used. Should we assume that Native people didn’t use structures
based on a lack of post molds? It appears that finding ways to identify living areas at multi-component
sites is still a major dilemma.
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Ethnographic evidence suggests that matting was often carried from place to place by southern
New England occupants. Sweat lodges have been reported that appeared similar to earth ovens with
limited effort for a superstructure (Butler 1945). Bark and wood could be used to stabilize the internal
walls and covering would be laid on top as seen in the Arctic and the Southwest (Gilman 1987; Pitul’ko
1993).
Evidence from the few structures investigated in southern New England suggest that Native
people conducted similar activities within a historic wetu domestic structure as an Archaic period
domestic structure (Robbins 1980). From the little evidence we have of structures in southern New
England these similarities are often lost due to the variability of Archaic period small family groups and
reuse of a site over potentially 10,000 years (Forrest 1999; Robbins 1980; Robinson 1992). If pithouses
were distinctly a fall and winter structure they would represent specific activities for that season. The
Sandy Hill and Whortleberry Hill pithouses included deposits of charcoal, nuts, lithic debitage, and stone
tools (Dudek 2005; Forrest 1999). Living surfaces are often not observed at some of the most artifact-rich
sites in southern New England, rather artifact concentrations are often used to define activity areas.
The Whortleberry Hill site pithouses identified significant charcoal and dark organic deposits, but
lithic artifacts were limited in number. Feature 3 yielded approximately 105 pieces of lithic debris mostly
recovered from floated soil samples (Dudek 2004). Feature 2 yielded less chipping debris and included
several stone tools, a whetstone, two adze fragments, a steep edged scraper, and utilized flake. These
appear as possible utilitarian habitation tools but also are primary resource procurement items for
sharpening, woodworking, and hide preparation (Dudek 2004). The location along the wetlands would
also suggest a specific organic resource procurement, which could be easily erased from the
archaeological record.
The Sandy Hill site pithouses yielded high concentrations of quartz debitage, choppers, hematite
and graphite, and bipolar cores, with an estimate of 25 cores per m 3 of feature soil (Forrest 1999). These
pithouses lacked typical post molds and living surfaces were impacted by subsequent intrusive activities
by the site’s occupants (Figure 4.6).
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The reuse of the hill slope for new pithouses was observed in sequential radiocarbon dates; where
older dates were obtained from the lower portion of the slope as compared to the top (Forrest 1999;
Risnck 2007). Forrest interpreted that old structures were utilized for storage and refuse (Forrest 1999).
The volume of quartz was so dense from these structures; samples were weighed rather than counted (Dan
Forrest personal communication 2017). This was interpreted as significant for local, low quality stone in
the lithic economy (Forrest 1999).
The Whortleberry Hill and Sandy Hill sites appear to have been seasonal wetland resource
procurement camps associated with the Gulf of Maine Archaic. Hillside locations that provide similar
environmental resources and travel routes appear a favorable place for pithouse sites in the Early and
Middle Archaic periods. Significant subsistence, environmental, and cultural changes are interpreted for
the Late Archaic period in southern New England, sometimes considered a florescence (Dincauze 1975;
Snow 1980). The same changes may be expected for pithouse sites. Site location appears to have changed
where these hillside sites have limited Late Archaic use. More sedentary lifestyle and environmental
changes are theorized for the Late Archaic period, which could include smaller travel spheres and an
increase in population.
Tool assemblages would reflect expected winter activities and habitation. These would include
evidence for a range in activities from stone tool maintenance and manufacture, woodworking, and
hunting. No substantial body of data has been accumulated f or differentiating the percent of these
activities to summer ones for Archaic period sites.
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Figure 4.6. Pithouse feature plan from the Sandy Hill Site, CT (Source: Russell 2011).
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The pithouse model would include the excavation of a large pit, the inclusion of posts possibly in
the center of a large pit although saplings and matting could be placed along the top. The internal
structure could fit one or more people. Estimates based on an average from seven tent manufacturers
(North Face, Marmot, Big Agnes, Kelly, L.L. Bean, REI, and Field & Stream) suggest a floor measuring
approximately 1.8 square meters (m2 ) and roof peak 99 cm for a one-person four-season tent. A winter
tent is needed to withstand high winds and snow loads, which is accomplished by more poles and rounded
dome. Limited lithic manufacture would take place in tight quarters with low light and would be closest to
a fire or door. Studies related to floors within habitation structures are limited in southern New England
and evidence has shown a wide variety of interpretations. The accumulation of material, organic or lithic,
appears necessary to conclude an open pit used for habitation.
Organic material could be from fire, food, either interior or exterior matting or moss. Organic
residue would reflect a fall or winter habitation when a pithouse structure has been a preferred winter
habitation ethnographically; if organic residue is considered summer habitation the pithouse could be
linked to ceremonial use if combined with fire cracked rock. The function of the pithouse would be a
separate consideration from the model for the structure type. Lithic material would include microdebitage and general manufacture and/or maintenance of stone tools. Lithic material could include various
tools or only debitage.
The length of time a pit was open could indicate its use. Grain size analysis of feature soils can
help detect if a pit was open with steep sides, which would create slope-like deposits or poorly sorted
sediments depending on sedimentary in-filling. Deltaic sands, like those at the Halls Swamp site, are
typically well sorted (Goldberg and Macphail 2006). Micromorphological samples, or microfacies, could
be used to determine trampled surfaces within these pits that would be distinctly different from a storage
pit (Goldberg and Macphail 2006).
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Chapter 5. Testing the Halls Swamp site
The Public Archaeology Laboratory (PAL) conducted archaeological investigations at the Halls
Swamp site to address fundamental questions about how, when, and why the archaeological record at the
site was formed and to contribute to a greater understanding of the pre-contact landscape within the
Kingston and Jones River drainage area in southeastern Massachusetts. The data collected provided an
opportunity for further in-depth analysis of the site as well as addressing more specific research questions
posed in this thesis. Additional data collected from analyzing soil samples, feature and artifact
distribution, along with refinement of the temporal affiliation was used to evaluate the concentration of
features in Activity Area F at the Halls Swamp site. A linear concentration of stones identified within the
topsoil in Activity Area F was determined a concern by Native American monitors during the da ta
recovery (Flynn and Doucette 2015) (Figure 5.1). The stones were interpreted as a possible stone wall
foundation (see Figure 5.1) based on intact cultural features within the subsoil and artifact densities
similar to the surrounding excavation units under a section of the stone row that was excavated. The
concerns of the Native American monitors prompted the halt of any further removal of the stones.
Although the site has been placed within a preservation restriction, additional excavation was not possib le
based on comments by the Wampanoag Tribe of Aquinnah (WT/A), who wish the site to “heal” (Bettina
Washington, WT/A THPO, personal communication 2017). New analyses would be based on existing
samples taken during the site examination (Phase II) and data recovery program (Phase III).
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Fire Cracked Rock Hearth
Charcoal Pits
Tree
Surface Stone Feature

Post Molds

Wall Fall

Figure 5.1. Illustration of Activity Area F, Halls Swamp site (Source: Flynn and Doucette 2015).
*charcoal pits=black; post molds=green; large deep pits=pale blue; fire cracked rock hearth=orange; deep storage pit=purple
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The focus of this thesis is on a concentration of features within two, 2-x-2-meter units: Features
2a, 2b, 27, 29, 30, 31a, 31b, 33, 34, 35a, 35b, 39, 41, and 42 were all identified in EUs-26 and 33 in
Activity Area F (see Figure 5.1). However, features in units 48 and 49 (Features 32, 46, 47, 48, 49a-d) to
the south and in units 53 and 54 (Features 51, 53, 54, and 58) to the north are likely associated with those
in EUs 26 and 33 (see Figure 5.1). The combined features from these six contiguous units (26, 33, 48, 49,
53 and 54) consisted of 12 post molds, nine charcoal pits, four fire-cracked rock hearths, and two large,
deep pits. Features 29 and 31 first appeared as two separate features within the B1 matrix in EU 33 at
approximately 30 cmbs. However, by 60 cmbs, at the B1/B2 interface, they appeared as one large feature
with a continuous deposit of quartz chipping debris suggesting a single living surface. It is possible that
the original soil stains designated as Features 29 and 31a at 30 cmbs represented different contexts within
a larger pit but the outline of the larger pit was indiscernible within the B1 matrix due to bioturbation
“erasing” the boundaries, which couldn’t be seen until the lighter B2 soil was exposed. It is also possible
that all of the other features in EU 33 were contained within the large pit feature (combined Features 29
and 31) or represented different episodes of filling, and that the majority of the features to the north, east,
and south were associated specific activities. Measurements of the pit itself is speculated as
approximately three to four meters in diameter. Several large trees prevented further contiguous units
from being excavated to the south and east, which may have exposed additional post molds to suggest a
pattern.
A total of 138 soil samples for flotation and specialized soil analyses were collected
systematically during the site examination and data recovery from feature and non-feature contexts across
the site. In general, features were bisected and samples of soil from one half were brought back for
analysis, flotation, and characterization studies, while the remainder of the soil was screened through ¼inch mesh at the site. Control soil samples were collected from the matrix surrounding cultural features.
Archaeological materials and samples were bagged according to unit, quadrant, strata, depth,
and/or features. Excavation notes were kept for each excavation unit and feature, supplemented by the
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scaled profile and plan drawings. Digital photographs were taken of the site areas, stratigraphic profiles,
and all cultural features.
Excavation during the data recovery took place within the 10 activity areas (A–J) identified
during the site examination. The placement of EUs within the activity areas was guided by artifact
density, spatial distribution of deposits, the presence of temporally diagnostic artifacts, and previously
identified cultural features. During the data recovery program, excavation effort was concentrated in areas
that would yield optimal contextual information for each of the time periods and types of activities
represented within the site.
Any analytical samples or techniques from previous archaeological investigations of the Halls
Swamp site were conducted as stated above. Interpretations and conclusions from previous analysis will
be stated clearly differentiating it from new analyses, or results of specialized consultation. Feature
analysis conducted as part of the data recovery program was used to define the 10 activity areas and
possible activities within each. Additional feature analysis for Activity Area F was necessary for this
study.
Feature Analysis
Feature analysis for this thesis included the spatial distribution (horizontal and vertical) and
physical attributes of features within Activity Area F. Attributes, such as size, morphology, fill types,
construction mode, contents, and other observable variables, were used to determine the probable function
and depositional history or use life of a feature. Using the PAL cataloging system, feature locations, size,
shape, and type or function are integrated into the contour mapping of cultural materials. Plans and
profiles completed during excavation also are used to assist in this analysis. Feature analysis draws on the
results of radiocarbon dating and the identification of floral and faunal remains. Flotation processing of
soil samples collected from features typically provides floral and faunal remains (e.g., bone, carbonized
seeds, and nutshell) too small to see or collect in the field. Identification and analysis of these materials
assist in determining patterns of resource use and site function and can be important for reconstructing the
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seasonality of various occupations. The results of feature analysis could clarify on -site activities (e.g.,
resource processing and storage), group size, length and intensity of occupation, and the role of a site
within larger settlement systems.
Grain Size Analysis
In an attempt to retain additional archaeological data, numerous soil samples were taken from
feature and matrix soil at various levels and context. Das (2008) suggests a hydrometer test for analysis of
fine grained soils, which pass through the .0075 mm sieve size. Soils from the Halls Swamp site were
considered sandy and samples included less than one percent of fine grained soil.
Archival samples of select feature and matrix soil samples were analyzed for grain size
identification using a set of eight, US Standard Sieves sized from 4 (4.0-mm mesh) to 270 (0.053-mm
mesh) for conducting grain size analysis on gravel, sand, and finer particles as small as 0.053 mm (Table
5.1). Archival samples are taken from the larger soil sample and fill a 3-x-5 inch 2-mil plastic bag.
Table 5.1. Grain size analysis sieve sizes.
Sieve No.
4 (187 OPN)
10 (72OPN)
20 (30 OPN)
40 (15 OPN)
60 (09 OPN)
140 (041 OPN)
200 (029 OPN)
270 (021 OPN)

Openings (mm)
4.75
2.0
.84
.425
.25
.106
.075
.053

PAN

---

Soil samples present issues in interpretations as a reflection of the excavator’s own bias and
limitations. Bias may reflect in sample size which is typically 2 liters of soil when possible. A limitation
is that sample size can be related to when the feature was identified leaving a smaller sample size or the
feature size (or specific feature context) in general. Samples should be taken within a 10-cm level but may
reflect a larger sample more reflective of a column than distinct feature context. Samples were taken
under the direction of the author and those used for this study were from within a 5 to 10 -cm level.
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Grain size analysis, based on determining the percentage of different grain sizes within a soil, is
required in classifying the soil and is used to determine basic soil parameters, including the Effective
Size, Uniformity Coefficient (Cu ), and Coefficient of Gradation (Cc), which together is a measure of
whether or not the soil is well- or poorly graded (Das 2008). Soil retained by each sieve was weighed to
determine the percent retained and the percent passing. The percent of soil passing through each sie ve
was then plotted on a graph to determine the Effective Size (D 10 , where D10 = the sieve size through
which 10 percent of the sample passes), the sieve size through which 30 percent of the sample passes
(D30 ), and the sieve size through which 60 percent of the sample passes (D 60 ). The Effective Size, D30, and
D60 were then used to calculate the Uniformity Coefficient (C u ) and the Coefficient of Gradation (Cc):
Calculation for the Uniformity Coefficient (C u ):
Cu = D60 / D10 (where D60 = the diameter through which 60% of the soil is passing)
Calculation of the Coefficient of Gradation (C c):
Cc = (D30 )2 / (D60 )(D10 ) (where D30 = the diameter through which 30% of the soil is passing)
Soils that are well graded may represent natural processes for filling and aid in analysis of soil
deposition or history within a specific site context. Grain size analysis is often used to interpret
transportation of the parent material. On archaeological sites, this has been used to differentiate between
matrix soils and human transportation of soils from nearby wetlands (Dudek 2005; Ritchie 1994). Poorly
graded soils, especially when compared to surrounding matrix, may represent a human signature at the
site. This analysis was used to understand site formation processes specifically about the construction,
use, and abandonment of the pre-contact features.
Without the assistance of a mechanical sieve, samples were hand shaken and timed for
consistency (Figure 5.2). Archival samples were used for grain size analysis. A suspected difference
between post molds, which are suspected to degrade over time in place as compared to a large “open” pit
which would potentially have aeolian deposits and erosion as part of the filling episodes were expected.
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Figure 5.2. Sieves used for study.

Differences between grain size would be expected near the base of the large pit if the feature
included peat from the nearby swamp as seen at Whortleberry Hill pithouses (Dudek 2005). Any
differences between the matrix and feature soil could help distinguish site formation processes including
natural agents. The Whortleberry Hill pithouses included silt and clays from the nearby swamp which
differed from the landform where the features were excavated. Subtle soil texture differences were
recorded from excavations at the Halls Swamp site. The formation of the landform which was utilized by
the Halls Swamp site occupants appears as slow-moving deltaic deposits from the Halls Swamp and
brook. Small amounts of gravel were observed below B2 soil which could mix with upper levels changing
the overall grain size from a feature sample.
Flotation Analysis
Soil samples were collected from features and soil horizons during the Halls Swamp site
excavations. Soil samples were processed at PAL’s laboratory facility using an aeration system. Soil
samples collected from representative soil contexts were also archived. The flotation system in use at
PAL is a Model A Flote-Tech machine. The system is portable and multi-modal, using water circulation
in a closed loop between a water reservoir and a flotation tank (Figure 5.3).
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Figure 5.3. Model A Flote-Tech machine at PAL’s laboratory.

This system’s method of incorporating aeration into the water is more efficient than other
conventional techniques. A baffle system easily removes objects with a specific gravity slightly greater
than water. Soil samples are poured into one side of the flotation tank, where the sediment collects on a 1 mm coarse fraction screen. The floatable materials in the sample are carried to the other side of the tank
and deposited on 0.33-mm fine fraction mesh. An unprocessed archive portion of each soil sample
subjected to flotation analysis was curated along with the recovered cultural materials.
After processing each soil sample, the recovered material was divided into heavy and light
fractions, which were labeled and placed in a climate-controlled room for drying before scanning. The
residues remaining after flotation were scanned for a variety of data classes, including carbonized seeds
and other plant parts, bones, fish scales, charcoal, and pre-contact Native American debitage, microflakes,
or ceramic fragments. Materials removed from the sample fractions during scanning were separated by
data class, weighed, and counted.
Floral remains collected through flotation processing were analyzed using a stereo binocular
microscope with magnification of 7x to 40x. Reference and comparative collections were used to identify
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floral remains, which were cataloged in the PAL system at the family level or species level, where
possible. This system can link identified floral remains to seasonality and possible uses, which aids in
interpretation of when and how a site was used by the people who occupied it over time. Charred
macrobotanical residue can represent the natural environment at the time of occupation and not
necessarily direct use of a specific plant by the occupants.
The few pithouses that have been professionally excavated and analyzed have been associated
with fall and winter habitations. Any information regarding seasonality is important in its comparison and
interpretation for Late Archaic period use. The species of any flora or faunal remains were used for the
interpretation of pre-contact environment including the potential for more open or cleared areas which
may have been favored for specific plant or animal species related to this possibly rare house type in the
region.
Depositional Analysis
A Microsoft Access relational database was used to produce tables and graphs as part of the
depositional analysis of all recovered materials. The depositional analysis included an examination of the
density, diversity, and horizontal and vertical distribution of cultural materials within Activity Area F.
The cataloging system also is integrated with the Golden Software Surfer 13.0 program to produce
density and frequency contour maps, which can be generated for any cultural material, such as chipping
debris or tools of various lithic materials; ceramic sherds; and floral and faunal remains. These maps are
plotted on the same grid system and scale used to place test pits and EUs across the site and can be
overlaid to show variation in the horizontal and vertical distribution of materials. Depositional analysis
helps determine how the site areas were created and used over time. Distribution contour graphics help
identify temporally specific activity areas across sites.
Significant to this study, a sequence for use of the site by pre-contact occupants is needed for an
understanding of site formation. Density of diagnostic material, tool types and their association with
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specific tasks, and trends related to material preferences associated with a temporal period are important
factors for understanding the sequence of site use.
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Chapter 6. Results of Analysis
Data from grain size, flotation, feature, spatial and depositional analyses, and an additional
radiocarbon date from the concentration of features in Activity Area F at the Halls Swamp site were used
to test the pit house model. The Degraded Living Surface model for southern New England pithouses
requires the presence of a large pit, living surface or floor, and superstructure, and as the name suggests,
bioturbation in southern New England has degraded the traditional living surface or floor. These features
would be identified together form one specific event and within a resource rich riverine or wetland
environment. Seasonality would suggest a fall/winter encampment for small bands, or a family unit based
on the few examples reported (Dudek 2005; Forrest 1999). The large pit would need to be at least two
meters in diameter in sandy soil or soils lacking considerable rock and gravel for easy excavation but may
range in depth. The floor could be identified by a concentration of artifacts (botanical or lithic) based on
research by Ives (2010) or the presence of other features within the larger pit like a hearth or post mold
could be used for defining a floor. A superstructure could be identified with either a series of post molds
in and around the structure, or by a lens from moss or insulated roofing that collapsed.
During the data recovery of the Halls Swamp site, a concentration of features was identified
within a resource rich setting and yielded an assemblage of short-term encampment. The presence of post
molds and charcoal pits within a large pit suggested a possible pithouse but a floor to distinguish this was
unclear. To assist in feature and depositional interpretations, 11 soil samples were used for grain size
analysis and flotation in addition to those from the data recovery program (Table 6.1).
The project area is comprised of Carver coarse sand which is excessively drained with the water
table at more than 80 inches (203.2 cm) (USGS 2019). The USDA (2020) soil series describes a typical
profile as 0 to 8 cmbs (0-3 in) of decomposed plant material over 8 to 18 cmbs (3-7 in) of black (10YR
2/1) coarse sand A horizon and 18 to 25 cmbs (7-10 in) of dark gray (10YR 4/1) coarse sand E horizon.
Strongly acidic subsoil consists of 25 to 38 cmbs (10-15 in) of strong brown (7.5YR 5/6) coarse sand
Bw1 horizon over 38 to 71 cmbs (15-28 in) of yellowish brown (10YR 5/8) coarse sand Bw2 horizon and
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a brownish yellow (10YR 6/6) coarse sand BC horizon is 71 to 81 cmbs (28-32 in). The C horizon is
described as light yellowish brown (2.5Y 6/4) coarse sand and contains thin strata of fine sand and 5
percent gravel (USDA 2020). Copies of grain size analysis datasheets, distribution grafts, and a catalog of
material from floatation specific to this thesis project are included in Appendix B and Appendix C,
respectively.
Table 6.1. Summary of Selected Soil, Halls Swamp site.
Unit

Stratum

EU-26SW
EU-26SW
EU-26NW

Type

Depth
(cmbs)

Living surface

40-50

F.27

40-50

Charcoal pit

Living surface

30-40

F.31

Large pit

60-70

F.29

Large pit

40-50

F.33

Charcoal pit

50-60

EU-26

F.30

Post mold

100-110

EU-33

F.39

Post mold

100-120

EU-33

F.42

Post mold

100-120

EU-33

F.31a

Large pit

110-120

EU-33

F.31b

Large pit

100-110

EU-26
EU-33SW
EU-33NW

Color

Texture

7.5YR 5/6
strong brown
10YR 3/4
dark yellow brown
7.5YR 5/8
strong brown
10YR 7/6
yellow
10YR 3/4
dark yellow brown
10YR 5/6
dark yellow brown
10YR 6/8
brownish yellow
10YR 6/8
brownish yellow
10YR 7/8
yellow
7.5YR 5/8
strong brown
7.5YR 5/8
strong brown

Fine to
medium sand
Fine to
medium sand
Fine to
medium sand
Medium to
course sand
Fine to
medium sand
Fine to
medium sand
Fine to
medium sand
Fine to
medium sand
Medium
sand
Fine to
medium sand
Fine sand

SS #
45
46
47
60
61
67
86
88
89
92
93

Grain Size
Grain size was used to investigate sedimentation source, transport agent, deposition, and postdepositional alteration (Josephs and Neilson 2009). As discussed in Chapter 3, knob and kettle formation
in this physiographic zone was produced by glaciation. Blackwater Pond, northeast of the Halls Swamp
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site, was most likely formed by blocks of ice from the melting ice shield depositing the surrounding sand
and gravel outwash (Waters 1992). Finer sands and silts were deposited with banding in the C horizon or
unconsolidated parent material (Figure 6.1).

Figure 6.1. Representative soil profile from the Halls Swamp site (Note: drying in
topsoil, pre-contact feature, and sediment banding in floor).

Soil profiles across the site consisted of a surficial organic duff or O horizon underlain by a gray
(2.5Y 5/1) silty sand podzol (E) horizon or brown (10YR 3/3) fine to medium sand topsoil (A) horizon
that reached an average depth of 27 cmbs. The depth and presence of the E horizon varied across the site
and was more prominent on the east side near Activity Areas I and J (see Figure 1-1). The topsoil was
relatively thinner (shallow) in Area D and were thicker to the east where the topography gently slopes
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down to the south. Topsoil depth was attributed to natural processes and use of the area as a wood lot
since at least 1869 and possibly earlier (Plymouth County Registry of Deeds [PCRD]; Book 361:191 -2).
The intact subsoil (Bw1) horizon consisted of strong brown (7.5YR 5/6) fine to medium sand to
an average depth of 50 cmbs overlying a Bw2 horizon that consisted of yellow brown (10YR 5/6)
medium sand to an average depth of 70 cmbs. This strong brown subsoil often blurred feature
identification unless accompanied by a distinct assemblage or concentration of organic or lithic materials.
Excavation units (EUs) terminated in the C soil consisting of banded pale yellow (2.5Y 7/4), olive yellow
(2.5 Y 6/6) fine sand, and light-yellow brown (2.5Y 6/4) medium to coarse sand at an average depth of 90
cmbs. The majority of the pre-contact artifacts (n = 16,840, 78%) were recovered from intact B subsoil
and features.
The grain size analysis was conducted in an attempt to better understand the transportation of the
sedimentary matrix. Effects from degradation of the posts or their removal as opposed to filling episodes
from natural or cultural agents was expected. Samples from the post molds were suspected to have a
different grading than the large pit. A large pit would remain open for agents of transportation to affect
the living surface gradation by natural (air and water) and cultural agents (i.e. trampling and finer silt
introduction from feet) as seen at the Sandy Hill site (Rinck 2007). The depth of the posts and large pit
was expected to have exposed C horizon, which would have been transported by different geological
events. Steep sloped walls for the large pit were suspected to have poorly sorted soils at its base where
sphagnum moss could have been introduced from the nearby swamp, as seen at the Whortleberry Hill site
(Dudek 2004). Post molds, if degraded in place, could have particle sizes and proportions similar to those
in the B horizon since located in C soil and having an increased organic signature. Posts that were pulled
could introduce upper soil column gradation inundation from upper levels if differences between those
levels exist.
Seven post mold features (29b, 30, 35a, 35b, 39, 41, and 42) were identified close to one another
in EUs -26, -33, and -49. Bisection profiles showed all were tapered and extended from 60 to 145 cmbs.
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Five post mold features (49a, 49b, 49c, and 49d and 56) were identified east of EU-26 and EU-49 (see
Figure 3.4). Feature 49a was the largest of the five post molds, or possible sub-pit, measuring 32 cm in
diameter and extending from 90 to 132 cmbs. The lack of cultural material including visible organics and
tapered bisection was used for interpretation. The other three post molds were approximately 14 cm in
diameter, although Feature 49c was only partially excavated in the north wall of EU-48. Soils consisted of
yellow brown coarse sand.
These features are unusual in diameter and depth from southern New England literature. Deep,
20-cm diameter pits with a charcoal deposit have been interpreted as smudge or smoke pits (Stewart
1977). These have been attributed by ethnographic analogy, where smoke is used for a variety of reasons,
such as food preservation, insect repellant, and ceremony (Barnes 1980). Larger posts have also been
interpreted from Native American seventeenth and eighteenth-century sites (Kevin McBride,
Anthropology Department, University of Connecticut, personal communication 2017).
Post molds within the large pit area were straight sided, and charcoal flecking was identified in
only one. Three post molds were interpreted in Area H, approximately 120-meters, northeast, and one
approximately 10-m northwest in Area F. The rarity of post molds (n=16) at a feature-rich site, containing
108 identified features, suggest that the 12 identified in the Area F were particularly visible based on their
depth as compared to the rest of the site where posts were most likely shallow. Quick infilling by cultural
agents would most likely not present differences in grain size or sorting unless fill was transported from a
distinctly different landform or distinctly different transportation agent.
Based on the results from the sieve analysis, visible differences are apparent from samples (Table
6.2; Appendix B). The percentage of texture types (fine, sand, and gravel) comprising each soil sample
indicate that the feature soil has a slightly different composition than the control sample. Percent gravel is
based on the percentage of soil retained by the largest sieve, which has 4.75mm openings. Percent fine
soil is based on the portion of the soil sample that passes through the fines sieve, which has .053mm
openings.
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Grain size analysis from four deep samples, at least 100 cmbs, appear consistent with 40 percent
of material within the size range for silt. Grain sizes within samples from 30 to 60 cmbs exhibit slightly
larger particle size with 60 percent sand. Samples associated with a living surface and the bottom of
Feature 31a, were the only samples that had 10 to 17 percent sand, while the other feature samples had
less than 5 percent sand (see Appendix B).
Table 6.2. Results from Grain Size analysis.
Sample
45

Provenience

Weight (g)

% Gravel

EU-26-SW Living surface
143.7
40-50 cmbs
46
EU-26-SW F.27 charcoal
165.4
pit 40-50 cmbs
47
EU-26-NW Living
132.8
surface 30-40 cmbs
60
EU-26 F.31 large pit
186.2
60-70 cmbs
61
EU-33-SW F.29 large pit
93.6
40-50 cmbs
67
EU-33-NW F.33 charcoal
170.6
pit 50-60 cmbs
86
EU-26 F.30 post mold
189.8
100-110 cmbs
88
EU-33 F.39 post mold
127.21
100-120 cmbs
89
EU-33 F.42 post mold
177.7
100-120 cmbs
92
EU-33 F.31a large pit
144.1
110-120 cmbs
93
EU-33 F.31b large pit
188.1
100-110 cmbs
Matrix Samples from Previous Data Recovery Analysis
30
EU-19-NE B2
201.7
60-70 cmbs
41
EU-27-SW B1
176.4
30-40 cmbs

% Sand

% Fines

Cu

Cc

1.18

98.82

0

1.92

0.81

4.9

94.13

0.97

4.72

0.013

3.46

93.73

0.5

3.7

0.0197

0.16

99.14

0.7

2.405

0.04

0.85

98.85

0.3

1.95

0.043

0.12

99.18

0.7

2.518

0.0219

0.16

99.31

0.53

2.588

0.0359

0

99.4

0.6

2.692

0.0164

0.45

99.16

0.39

2.156

0.0326

9.99

89.52

0.49

1.646

0.0583

3.19

96.33

0.48

1.947

0.0493

3.42

95.24

1.34

2.925

0.0278

9.4

90.37

0.23

2.367

0.0532

Calculation for the Uniformity Coefficient (Cu):
Cu = D60 / D10 (where D60 = the diameter through which 60% of the soil is passing)
Calculation of the Coefficient of Gradation (Cc):
Cc = (D30)2 / (D60)(D10) (where D30 = the diameter through which 30% of the soil is passing)

The grain size produced moderate results for comparison due to weak percentage differences
between the 11 samples. It does not appear that material from the nearby Halls Swamp was introduced to
these features although micromorphology slides would have been helpful for analysis. The sand at the
site, although amazing to dig and sift, presents issues for analysis, such as bioturbation and cryoturbation
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issues. Sandy and acidic soils at the Halls Swamp site do present high permeability for degradation of
organic material (Doucette 2003; Waters 1992). Redoximorphic staining was not visible in the soil
profiles at the site to suggest that the area experienced a higher water table for periods of time in the more
recent past based on damming along the Jones River. Pollen cores like the micromorphology analysis
could add to an understanding of the paleoenvironment and for comparison in features to matrix soil.
An important aspect of the model includes the identification of a living surface or concentration
of organic material, artifacts, or features. Samples from the bottom of the large pit would presumably
have a concentration of cultural material from scanned flotation samples if interpreted as a living surface
for the pithouse model. If the large pit was part of storage or post repair, samples may be similar to those
from the other features analyzed. Experimental archaeology has shown how the repair of a post would
need to be possibly dug or re-dug creating a pit feature around the new post (Bleed et al 2009). Pithouse
analysis in the Pacific Northwest has included compact living surfaces, which are sometimes sterile but
suggests a possible organic chemical signature (Gillis 2007; Hayden 2000). Silt, clays, and sand can be
transported by collapsed roofing or even feet (Dudek 2004; Rinck 2007). Scanning of the retrieved floated
sample also provides an opportunity to look for additional changes to soil at a microscopic level. Any
indication of heat or more recent bioturbation were noted.
Floatation
Floatation of the 11 samples provided more information associated with depositional processes
and seasonality. Charcoal was observed in all but three samples: 45, 67, and 93 (Table 6 .3). Charred seeds
and nutshell fragments were collected from seven samples, which were largely left untyped due to a lack
of distinguishable seed characteristics. Four samples had a total of six charred sedge seeds, which are a
native grass that can be found along open wetland margins (Cappers and Bekker 2013; Martin and
Barkley 1961; Montgomery 1977; Pearsall 1989). This low density does not present great analytical
evidence of environmental and seasonal aspects but does suggest a more open (less forested) Halls
Swamp. It is interesting that one sedge seed was found between 100-110 cmbs from Feature 31b, a large
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pit, and another between 40-50 cmbs from Feature 27, a charcoal pit; suggesting the possible use of both
features during the same occupation or season.
Table 6.3. Results from Soil Flotation.
Provenience

Object

Material

Total

EU-26 100-130, Feature 30

Charcoal

Charcoal

1

Chipping Debris Flake

Quartz

5

Charcoal

Charcoal

1

Chipping Debris Flake

Quartz

2

Quartzite

1

Charcoal

Charcoal

1

Chipping Debris Flake

Argillite

1

Quartz

183

Quartzite

1

Rhyolite

1

Seed

Plant Part

3

Chipping Debris Flake

Argillite

1

Quartz

7

Rhyolite

1

Nutshell

Plant Part

4

Seed

Plant Part

2

Chipping Debris Flake

Quartz

133

Rhyolite

2

Nutshell

Plant Part

2

Seed

Plant Part

1

Unidentified

Calcined Bone

2

EU-33 100-110, Feature 31b

Seed

Plant Part

1

EU-33 100-110, Feature 39

Charcoal

Charcoal

1

EU-33 100-120, Feature 42

Charcoal

Charcoal

1

Seed

Plant Part

1

EU-33 110-120, Feature 31a

Charcoal

Charcoal

1

EU-33-SW 40-50, Feature 29

Charcoal

Charcoal

1

Chipping Debris Flake

Quartz

5

Seed

Plant Part

3

EU-26 60-70, Feature 31

EU-26-NW 30-40, Living Surface

EU-26-SW 40-50, Living Surface

EU-26-SW 40-50, Feature 27

Total

369

Micro-debitage was collected from six samples. Two samples, 46 and 47, yielded the highest
densities of debitage with 135 and 185 pieces, respectively. Sample 46 was taken from a charcoal pit from
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40-50 cmbs in the southwest quad of EU-26 (Figure 6.2). Sample 47 was taken from the northwest quad
of the same unit but from 30 to 40 cmbs. A sample taken from matrix near Feature 27 also from 40 to 50
cmbs yielded nine pieces of micro-debitage in comparison, which was considered B 1 matrix and not a
feature. Several features (3 charcoal pits and 2 fire cracked rock hearths) were visible within the 2 -x-4meter area that was exposed; and suggest a living surface at 30-40 cmbs during the time that quartz tool
manufacture was taking place.

Figure 6.2. Photograph of EU-26 at 60 cmbs with Features 2A and 2B bisection at 50 cmbs in
northern portion and Features 30, 27 and 31.
Observations from the 11 samples were primarily uniform with a mix of sub-rounded and wellrounded grains. These grains were primarily quartz and did not appear heated. All samples included
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uncharred plant parts. The lack of visible heating suggests samples were recovered from lower heat areas
from the charcoal pits and fire cracked rock hearths, while also implying no visible texture changes
throughout the samples like from moss extracted from the Halls Swamp that would have more silt and
smaller fine particles. Hematite was not visible on quartz sand grains.
Spatial and Depositional Analysis
The frequency of chipping debris and stone tools within the area of contiguous units suggests that
the majority of the stone tool manufacturing was taking place outside of Feature 31, around the FCR
hearths. There was less chipping debris (n=719) recovered from EU-33 and EU-49, west and center
quadrants specifically, as compared to the EUs to the east (EU-26), and south (EU-48 and 49-east) that
contained FCR hearths (Features 2b, 32, 46, and 51) (Figure 6.3). For instance, to the east of Feature 31,
EU-26 yielded 1,796 pieces of chipping debris around Feature 2b, and to the south, EU 48 and the east
quadrant of EU-49 yielded 1,811 pieces of chipping debris around Features 32 and 46. To the north, EU53 yielded 654 pieces of chipping debris around Feature 51, whereas EU-54 immediately to the west
yielded 225 pieces of chipping debris. There were more cores recovered from the EUs containing FCR
hearths. This pattern also supports the interpretation that the large, deep pit (Feature 31) primarily located
within EU-33 and the west and center quadrants of EU-49, likely extended to the west and south
(unexcavated) was used differently and possibly during a different occupation.
A comparison was made of material counts by depth from intact subsoil at the site to EU-26 and
33 (see Figure 6.3). Features were not included to not skew depths and to understand general movement
of artifacts by bioturbation across the site. The large pit features, 31 and 29, were not clearly defined until
60 cmbs. EU-26 and 33 had five percent more cultural material from 40 to 50 cmbs as compared to the
rest of site. This comparison demonstrated an increase of one percent across the site at 50 to 60 cmbs,
which may be associated with the earlier occupations. Rhyolite chipping debris less than 1 cm in size was
compared between EU-26 and 33 against the rest of site by depth. This showed that this material type was
recovered more frequently and deeper across the site as compared to EU-26 and 33, which was preferred
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by the Middle Archaic period occupants. It also identified a lack of rhyolite material from 30 to 40 cmbs,
which was preeminent across the site further suggesting a disturbance of the Middle Archaic period
component in EU-26 and 33.
35
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15
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0
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40 - 50
EU-26 & 33

50 - 60
Site

Figure 6.3. Comparison of EUs 26 and 33 to the Halls Swamp Site Assemblage, Percent of
Cultural Material between 30 and 60 Centimeters Below Ground Surface.

Post mold Features, 30, 35a, 39, and 41, yielded a total of 10 pieces of quartz and rhyolite
chipping debris from 60 to 130 cmbs. Of those, Features 30, 35a, and 39 also yielded charcoal. Feature 42
yielded a piece of calcined bone from 110 to 120 cmbs but not charcoal. The depth of the material within
these post mold stains suggest they were placed within the large deep pit and before the thousands of
chipping debris littered the area. Charcoal was recovered from post mold Features 49a and 49b, and
Features 49a and 49c each yielded one piece of quartz chipping debris from 90 to 100 cmbs. Feature 32 (a
FCR hearth) was identified in the same unit along the south wall. Posts molds yielded little cultural

84
material, suggesting little material at the surface when the posts were placed and little movement of
material from the surface into these molds as they rotted.

Surfer Key

Feature Types
Post Mold
Charcoal Pit
Deep Pit
Storage Pit

Rock Hearths

Figure 6.4. Contours of chipping debris (Contour=50) and location of fire cracked rock (FCR)
hearths, Halls Swamp site (Base Map Source: Flynn and Doucette 2015).
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Across the site, the Early and Middle Archaic, and Laurentian Tradition from the early Late
Archaic period occupants favored rhyolites for projectile points. The Small Stemmed Tradition favored
quartz, suggesting the quartz chipping debris was associated with that occupation. The presence of Middle
Archaic Period diagnostics in the large pit (Feature 31) and a lack of Late Archaic period diagnostics
suggest a disturbance of the earlier occupation and displacement of these artifacts (Figure 6 .5).

Figure 6.5. Detail of possible pithouse area (red dotted area) with location of diagnostic
projectile points, Halls Swamp site.
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Radiocarbon Analysis
An AMS radiocarbon date for Feature 2b, a fire cracked rock hearth, yielded an Middle
Woodland period date of 1160±60 RCYBP, which was reported during the data recovery (Beta-370560;
wood charcoal; δ13 C = -27.9 0/00). Subsequently, Feature 34, a small charcoal pit west of Feature 2b,
yielded a Late Archaic period date of 3740±40 RCYBP (Beta-370561; wood charcoal; δ13 C = -26.1 0/00)
(see Figure 6.4). An additional charcoal sample was sent for this thesis to PaleoResearch Institute, Inc. for
AMS dating funded by a Student Research Grant at St. Cloud State University. Charcoal was sent from
Feature 31, a large deep pit, between 80 and 90 cmbs. The charcoal sample yielded four Quercus –
Erthrobalanus fragments or a member of the red oak group (Appendix D). The charcoal in the sample
yielded a Late Archaic period date of 3760±23 RCYBP (PRI-5656; wood charcoal; δ13 C = -25.2 0/00 )
(see Appendix D) suggesting a connection between Feature 34 and 31. These features appear to be
contemporaneous.
Feature Analysis
The feature analysis combines the results of grain size, floatation, spatial and depositional, and
radiocarbon data to formulate the use and chronology of these features. A Computer Aided Design
software (CAD) illustration was created of the 2-x-4-m pit area using feature plans and profiles from field
notes at approximately every 10-cm unless unchanged in plan (Figure 6.6). An additional 2-x-1-m unit
was placed, grid south (130 degrees), but in general testing was limited due to large trees and
accumulating back dirt piles.
Additional funding was acquired to continue the excavation and halt construction activities after
several months had passed allowing open units to freeze and thaw numerous times. Time and cold
temperatures complicated field methods where wall slump from frost heave blurred feature exposure and
opportunity to collect additional intact soil samples. The large trees that obstructed excavation south of
EU-33 did have a large tap root seen in the south wall profile, complicating interpretations of Feature 29a
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(Figure 6.7). The surface of EU-33 appears slumped corresponding to the large pit. The area by the tap
root appears slightly raised although does not appear as back dirt from the large pit necessarily.
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Figure 6.6. CAD Illustration of 13 features from EU-26 and EU-33, Halls Swamp site (Source Flynn and Doucette 2015)
(Produced by Dana Ricardi).
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Figure 6.7. Photo of south wall profile, EU-26 and EU-33, Features 27, 29, and 31, 0-140
cmbs. (Red dashed line represents extent of pit.)
Thirteen features (2a, 2b, 27, 29, 30, 31, 33, 34, 35a, 35b, 39, 41, and 42) were concentrated in
two units (EUs-26 and 33) (see Figure 6.5). Features in units 48 and 49 (Features 32, 46, 47, 48, 49a-d) to
the south and in units 53 and 54 (Features 51, 53, 54, and 58) to the north are likely associated with those
in EUs 26 and 33. The combined features from these six contiguous units (26, 33, 48, 49, 53 and 54)
consisted of 12 post molds, 9 charcoal pits, 4 fire-cracked rock hearths, and 2 large, deep pits. Untangling
29
these features by occupation is important to testing the pithouse model.
27
Measurements of the pit itself would have been approximately 31b
three to four meters in diameter
31a
from the location and depth of posts and Feature 34 and 35. Based on the size and location of post molds,
it appears there may have been supporting roof posts along with smaller posts in the vicinity of the main
living area similar to the structure speculated at the Tobey site (Figure 6.8). The several large trees
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prevented further contiguous units being excavated to the south and east of the living area, which may
have exposed additional post molds to suggest a pattern.

Figure 6.8. Illustration of the Tobey site sweat lodge (Illustration by B. Turek Robinson
reprinted with permission by the Rehoboth Antiquarian Society.

The degradation of organic material within features could be attributed to any storage pit despite
no clear lens or stratigraphy being visible in pit fills. The floatation combined with the depositional and
spatial analysis connect charcoal pit Feature 34 and 12 post molds with the larger pit Feature 31. Despite
no clear compacted organic layer, the concentration of cultural material between 40 and 50 cmbs and the
concentration of features defines a living surface. This living surface was blurred by the intrusive Middle
Woodland period hearth (Feature 2b) to the east which yielded dense quartz chipping debris and cores.
The spatial analysis showed a distinct connection of Feature 2b to quartz stone tool manufacturing but
complicates the recognition of a clear assemblage for the occupants that created the living surface seen as
Feature 31 and 29 combined (see Figure 6.6).
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Chapter 7. Conclusions
Slow sedimentation rates for New England have been hypothesized, generally associating low
energy environments, where discrete temporal assemblages are mixed over time (Waters 1992). This
mixing has complicated temporal, cultural, and functional interpretations of archaeological sites. The lack
of a clear concentration of cultural material in a floor or compacted soil lens seems consistent for the large
deep pit features at the Halls Swamp, Tobey, and Middleboro Little League sites. The similarities in the
photographs of the Halls Swamp and Tobey sites pit features are striking. The pit features associated with
the Archaic period included in this thesis and those at other sites in southern New England stand out
within the archaeological record, where archaeologists have previously concluded little bulk processing or
large storage pits were utilized by occupants. The proceeding research questions address the use of these
pit features within larger site contexts and the connection to the pit house model.
Review of the Research Questions
The proposed model and research into pithouse features from the region and North America were
used to better understand how these could be detected in Southern New England.
Research Question 1
o

How can we identify pithouse structures at single or multi-component sites, and what features
or combinations of features characterize these structures?

At multi-component sites a true assessment of bioturbation and soil characteristics are necessary
for analyzing features (Barnes 1980; Doucette 2003; Ives 2010). It’s necessary to reconstruct events at
these sites which requires analysis of distinct activities and their temporal connections. Subtle differences
in deposition combined with a large pit appear significant for pithouse identification on multi-component
sites. The Sandy Hill and Whortleberry Hill sites provide examples for the importance of hillside
encampments for Early and Middle Archaic period groups. It is likely, based on the other examples like
Read Farm, that locations exist along hillsides for additional information on site specific attributes that are
associated with these structures.
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Several sites with large pits were interpreted as possible pithouse structures including one further
interpreted as a sweat lodge rather than habitation. Based on such a small amount of data it is not clear if
these types of structures were periodically utilized and missing from the archaeological record, or rather
there was limited or specialized use in the Archaic period. Pithouse sites appear along wetland and
riverine environments ideal for a fall to winter short term encampment for Archaic groups in southern
New England.
Research Question 2
o

What kinds of archaeological excavation methods can be utilized at single and multicomponent sites to help identify pithouse structures?

Contiguous units provide opportunities for larger scale analysis within distinct living areas. Units
are typically placed in areas of tool concentrations or visible features, which limits our understanding or
whole site usage. Machine stripping of topsoil is also used for feature identification, often in southern
New England for distinctly identifying burials at the end of a data recovery program. The Halls Swamp
site example suggests that numerous features may be located outside artifact concentrations that could
provide new information on pre-contact site use and activities that does not revolve around lithic
materials.
Research Question 3
o

Do sites with evidence of pithouse structures share common, recognizable traits (e.g. longer
habitation, seasonality, resource procurement activities and tools, and /or soil conditions)?

Overall, a set of recognizable traits have been established for sites with pithouse structures: sandy
soil conditions, utilization of a hillside encampment, fall/winter seasonality with longer habitation, and
locations along wetlands. A clear stone tool assemblage associated with these sites was not identified
which has been a common issue across sites in New England with variation in stone tools and the lack of
any organic artifacts like baskets and bone tools throughout pre-contact temporal periods.
The sites in Southern New England with possible pithouse structures have yielded evidence to
suggest extended habitation in general. Both the Sandy Hill and Whortleberry Hill sites appear to have
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been repeatedly used for longer habitation periods based on radiocarbon dates and concentrations of
features. The Halls Swamp site also appears to have been repeatedly occupied during the Late Archaic
period based on radiocarbon dates and diagnostic tools, although the lack of Squibnocket Triangle
projectile points suggests this site is very distinct from other Late Archaic sites within the area. Typically,
this point type is found with Small Stemmed points (Ritchie 1969). On-going analysis along the Charles
River in southern New England and specifically focused on the Small Stemmed point type suggests the
Squibnocket Triangle may not be always consistent in the Small Stemmed tradition assemblage (Doucette
and Flynn 2020).
Limited evidence of seasonality was recovered from the Halls Swamp site beyond heavily
degraded charred grass seeds. The Whortleberry Hill, Sandy Hill, and Tobey sites were interpreted as fall
and winter occupations based on seeds, nutshells, and bark (Dudek 2004; Forrest 1999; MAS site files).
Fall/winter preference for use of pithouses is consistent with other pithouses in general (Gilman 1987). A
warmer climate in Southern New England has typically been associated with summer coastal sites
including the assumption of Early Archaic sites underwater.
Variation in artifact assemblages was observed in the research for southern New England
pithouses. Although Dudek (2005) and Forrest (1999) have assemblages specific to Gulf of Maine
Archaic period habitation, it does appear that the function of the structure as a sweat lodge and storage
would include a different assemblage dominated by fire cracked rock or dense quartz debitage. Resource
procurement is connected to nearby wetlands at the Halls swamp site. The importance of wetland
resources has been more visible in the archaeological record with expanding research techniques
connecting ground stone tools to grasses and plants by phytolith residue (Hart and Ives 2013). Charcoal
pits associated with heat and cooking have been identified at these sites but are typical at all sites, limiting
generalization about activities.
Grain size analysis and additional floatation were analyzed to better understand depositional
episodes of features for Activity Area F, and seasonality. Grain size had limited results with subtle
differences between texture and evidence of bioturbation at the site. Spatial and depositional analysis at
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the Halls Swamp site yielded typical assemblages for short term habitation. Floatation did provide more
artifactual data that contributed to the depositional analysis.
Research Question 4
o

If the Halls Swamp Site has a pithouse structure, how does that fit into interpretations of
southern New England and Late Archaic period Native American lifeways?

The combination of features suggests that the Halls Swamp site does have a pithouse although
micromorphology analysis, soil chemical analysis, and pollen cores would have been incredibly helpful
for fitting into paleoenvironmental and behavioral interpretations of southern New England and the Late
Archaic period. The pithouse would suggest longer fall/winter encampments which would most likely be
revisited and falls within current assumptions about the Late Archaic period.
The Halls Swamp site provided an unexpected yet fortunate opportunity to research pithouses in
southern New England. Published or available literature on pithouses in southern New England that have
been investigated and interpreted, whether professionally or not, are far and few between and have had
limited attention. It is possible that the pithouse structure in southern New England is associated with the
Small Stemmed tradition of the Late Archaic period rather than the Laurentian cultural groups.
It should be mentioned that numerous articles (Bonnichsen and Will 1999; Mueller and Cavallo
1995; Parsons 2005; Thomas and Payne 1981) and academic research (Ives 2010; Norman 2013) have
included the effects of tree throws on archaeological sites as an alternate interpretation. This thesis was
not aimed at determining if the combination of features were caused by tree throws, but it was
acknowledged that natural events over approximately 3,700 years can be hard to distinguish. This started
by the simple recognition that the area was different than the other 61, 1-m2 units and hundreds of 50-cm2
test pits excavated. My aim was to also understand this intuitive interpretation.
Time and budget limitations, and access to specialists (e.g., micromorphology), prompted me to
explore alternate analyses to test my pithouse model. We know based on the Sandy Hill and Whortleberry
Hill investigations and others (Doucette 2003) that soil chemistry and micromorphological analyses can
be extremely helpful tools in feature interpretation as long as the proper samples are collected during field
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excavations. Several attempts were made to collect micromorphology samples from the Halls Swamp
site’s features, but extenuating circumstances prevented the collection of appropriate samples. However,
archived soil samples were available to use for grain size analysis.
The grain size analysis provided some information regarding subtle differences in grading often
not detected with field observations. As suggested by Goldberg and MacPhail (2006:71), basic soil
science techniques may “tease out data” to aid in natural and cultural landscape reconstruction. Grain siz e
analysis is used to support micromorphological interpretations (Josephs and Neilsen 2009). The primarily
sandy matrix at the Halls Swamp site prompted some assumptions about open pit features, which
included a texture difference from the surrounding matrix. Certainly, micromorphology and soil chemical
analysis and samples from the nearby swamp would have helped “tease out data.”
Ideally, micromorphology samples would be used for detailed analysis of feature soils. These
could be used to interpret trampled and concreted soil within a living surface or microscopic inclusions of
hematite and charcoal suggestive of anthropogenic origins. Limitations on time and budget, despite
several attempts by Dr. Doucette, prevented the opportunity to take column samples in a controlled way
for the manufacture of micromorphological slides. Weather, EU walls freezing quickly during exposure,
and availability for Dr. Doucette to come to the site, which was a race against tree clearing, were factors.
New Research Directives for Pithouse Structure
Further research is needed to definitively identify pithouses with habitation in the Northeast. The
Middleboro Little League, Bear Swamp, Read Farm, and Tobey sites have the potential to answer
questions about the variability of types and use of large deep pits at Late Archaic period sites. Questions
regarding habitation pits versus ceremonial pits (often an archaeologist’s default interpretation), seems
necessary for further understanding of the use of these pits. XRF samples from Middleboro and continued
excavations may yield new information to analyze these pits. A review or reanalysis of the Bear Swamp
and Read Farm artifacts could provide information on site types that have these features. Finally, the
Tobey site with its burned rock interpreted as a sweat lodge could be the earliest of this type of use.
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The Halls Swamp Site provided a rare opportunity to investigate a pristine archaeological site,
where minimal modern disturbance has impacted the site. No evidence of plowing left pit features intact
although often hard to see in strong brown subsoil and erased by bioturbation.
The examples of Early and Middle Archaic period pithouses in southern New England at the
Sandy Hill and Whortleberry Hill sites have shown connections to the Gulf of Maine Archaic tool
assemblages (i.e. quartz technology and ground stone tools). They also contain floral and/or faunal
remains suggestive of specialized wetland resource procurement, and were likely occupied by small
family bands at winter base camps. Native groups using sites like these have the potential for less
mobility and possibly larger populations than earlier assumptions made by archaeologists in the region
(Nicholas 1988). The current research indicates that the Late Archaic period appears to have evidence for
a wider variation in large deep features, including pithouses.
Late Archaic, Small Stemmed tradition cultural groups are attributed with the pithouse at the
Halls Swamp Site. Habitation, ceremonialism, or changes in subsistence might have prompted Native
groups not to use pithouses for habitation and favor wetus at villages in the Late Woodland period. By the
Contact period, pithouse structures appear to have been used for ceremonial purposes and/or sweat
lodges. The gap between the Late Archaic period sweat lodge at the Tobey site and later Contact period
examples may be associated with changes in mobility strategies, settlement patterns, preservation, or the
failure of archaeologists to recognize them (Sassaman and Ledbetter 1996).
Lessons Learned from the Halls Swamp Site
Large pits continue to be identified on small short-term campsites across southern New
England, it suggests that the subtlety of the attributes used for their identification needs to be shared and
significance to the region expressed at the state level. Wetland resource procurement areas and sloped
areas need to be tested for the possibility of pithouses. An evaluation of an area’s geology and potential to
preserve organic material seems necessary. It’s been widely expressed that submerged Archaic period
sites may be the best hope for preservation in the region. CRM has only started scratching these
“submerged” surfaces. Technological advances are providing affordable equipment for XRF and soil
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chemical tests in the right environments. Increased acknowledgement of these features could hold a key to
understanding the Late Archaic period in southern New England.
The concentration of material at 30-40 cmbs in Activity Area F at the Halls Swamp site may be
associated with the quartz utilization and FCR hearth that yielded a Middle Woodland Period radiocarbon
date. At the same level a charcoal pit from the Late Archaic period associated with Small Stemmed
(Narrow Stem) points suggests the use of a pithouse and possible large-scale organic storage or
processing as interpreted at the Bear Swamp site by Barnes (1972). Pits at the Halls Swamp Site that have
little to no lithic material, and the research conducted by Dr. Doucette in Carver, Massachusetts suggests
a needed concern over the possible use of these pits for burials associated with the Archaic period
(Doucette 2003). Despite the increased populations and potential cultural interactions influencing Native
groups; we see limited evidence of the Late Archaic period Small Stemmed tradition cemeteries or
ceremonialism outside very few sites (Mahlstedt and Muhl Davis 2002; Robbins 1968). There is a
concern for the misidentification and the lack of additional analysis conducted for these feature types,
which appear significant to our understanding of the “Late Archaic Florescence” as described by Snow
(1980). Identifying these different types of features could answer questions regarding overlapping cultural
dynamics, evidence of increased or less mobile populations, and even possible climate fluctuations like
speculated heat waves (Hoffman 2006).
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Appendix A. Summary of Analysis Conducted for the Data Recovery Program Specific to Testing Southern New England Pit house
Model, Halls Swamp Site (Source: Flynn and Doucette 2015).
*arg=argillite, qtz=quartz, qtzt=quartzite, rhy=rhyolite, grnt=granite

Stone Tools

Flora/
Fauna

Flotation
(Y/N)

Grain Size
Analysis
(Y/N)

Depth of
material

Temporal
Affiliation

Total
Material
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2 arg, 186
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qtz, 1 qtzt, 2
Pit
rhy

1 qtz core and
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projectile point

8 seeds

Y
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Late Archaic
period

201

2b

FCR
Hearth

3 arg, 184
qtz, 1 qtzt, 1
rhy

1 qtz core and 1
rhy core

Y
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Middle Woodland
period 14 C date of
1110±30 RCYBP
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Late Archaic
period
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1 calcined
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Middle and Late
Archaic period
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Feature
68
No #
Total

Type
FCR
hearth
Living
Surface

Debitage

Stone Tools

Flora/
Fauna

Flotation
(Y/N)

Grain Size
Analysis
(Y/N)

Depth of
material

Temporal
Affiliation

Total
Material

10 qtz

-

1 calcined
bone

N

N

30-50

-

11

2 qtz 1 rhy

-

-

N

N

80-100

-

3

897

17

23

937
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Appendix B
Sample # 45
Total Mass:
143.7
Sieve No.
Sieve Diameter % Passed Soil Retained % Retained Soil Passed
4 (187 OPN)
4.75 98.81698
1.7 1.18302018
142
10 (72OPN)
2 97.007655
2.6 1.80932498 139.4
20 (30 OPN)
0.84 94.363257
3.8 2.64439805 135.6
40 (15 OPN) 0.425
86.638831
11.1 7.72442589 124.5
60 (09 OPN)
0.25 83.437717
4.6 3.20111343 119.9
140 (041 OPN) 0.106
43.910926
56.8 39.5267919 63.1
200 (029 OPN) 0.075
11.273486
46.9 32.6374391 16.2
270 (021 OPN) 0.053
4.0361865
10.4 7.23729993
5.8
PAN
0
0
0
0
137.9
error=.04

D10 =0.073
D30 =0.09
D60 =0.14
% Gravel (Retained by Sieve No. 4) = 1.18
% Sand (Retained by Sieves 10-270) = 98.82
% Fines (Passing through Sieve 270) = 0
CU =D60 / D10
CC=(D30 )2 / (D60 ) (D10 )

1.92
0.81
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Sample# 46
Sieve No.
4 (187 OPN)
10 (72OPN)
20 (30 OPN)
40 (15 OPN)
60 (09 OPN)
140 (041 OPN)
200 (029 OPN)
270 (021 OPN)
PAN

Total Mass:
165.4
Sieve Diameter % Passed Soil Retained % Retained
4.75 95.102781
8.1 4.89721886
2 92.744861
3.9 2.35792019
0.84 79.201935
22.4 13.5429262
0.425
40.870617
63.4 38.331318
0.25 29.383313
19 11.4873035
0.106
5.6227328
39.3 23.7605804
0.075
3.6275695
3.3 1.99516324
0.053
0.9673519
4.4 2.66021765
0
0
1.6 0.96735187

Soil Passed
157.3
153.4
131
67.6
48.6
9.3
6
1.6

165.4
error=0

D10 = 0.125
D30 = 0.25
D60 = 0.59
% Gravel (Retained by Sieve No. 4) =
% Sand (Retained by Sieves 10-270) =
% Fines (Passing through Sieve 270) =
CU =D60 / D10
CC=(D30 )2 / (D60 ) (D10 ) 0.013241525

4.9
94.13
0.97
4.72
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Sample # 47
Sieve No.
4 (187 OPN)
10 (72OPN)
20 (30 OPN)
40 (15 OPN)
60 (09 OPN)
140 (041 OPN)
200 (029 OPN)
270 (021 OPN)
PAN

Total Mass:
Sieve Diameter % Passed
4.75 96.53614458
2 93.97590361
0.84 83.05722892
0.425
67.62048193
0.25 25.82831325
0.106
10.31626506
0.075
3.162650602
0.053
0.527108434

132.8
Soil Retained % Retained
4.6 3.463855422
3.4 2.560240964
14.5 10.9186747
20.5 15.43674699
55.5 41.79216867
20.6 15.51204819
9.5 7.153614458
3.5 2.635542169
0.7 0.527108434
132.8

Soil Passe
128.2
124.8
110.3
89.8
34.3
13.7
4.2
0.7

error=0

D10 = 0.1
D30 = 0.27
D60 = 0.37
% Gravel (Retained by Sieve No. 4) = 3.46
% Sand (Retained by Sieves 10-270) = 93.37
% Fines (Passing through Sieve 270) = 0.5
CU =D60 / D10
CC=(D30 )2 / (D60 ) (D10 ) 0.019702703

3.7
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Sample # 60
Total Mass:
186.2
Sieve No.
Sieve Diameter % Passed Soil Retained % Retained
4 (187 OPN)
4.75 99.838883
0.3 0.161117078
10 (72OPN)
2 98.818475
1.9 1.020408163
20 (30 OPN)
0.84 90.923738
14.7 7.894736842
40 (15 OPN)
0.425 57.411386
62.4 33.51235231
60 (09 OPN)
0.25 17.669173
74 39.74221267
140 (041 OPN)
0.106 2.5241676
28.2 15.14500537
200 (029 OPN)
0.075 1.2889366
2.3 1.235230934
270 (021 OPN)
0.053 0.698174
1.1 0.590762621
PAN
0
0
1.3 0.698174006
186.2

error=0

D10 = 0.185
D30 = 0.31
D60 = 0.445
% Gravel (Retained by Sieve No. 4) = 0.16
% Sand (Retained by Sieves 10-270) = 99.14
% Fines (Passing through Sieve 270) = 0.7
CU =D60 / D10
CC=(D30 )2 / (D60 ) (D10 )

Soil Passed
185.9
184
169.3
106.9
32.9
4.7
2.4
1.3

2.405405405
0.039951685
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Sample # 61
Total M a ss:
93.6
Sieve No.
Sieve Diameter % Passed Soil Retained % Retained Soil Passed
4 (187 OPN)
4.75 99.1452991
0.8 0.854700855
92.8
10 (72OPN)
2 97.8632479
1.2 1.282051282
91.6
20 (30 OPN)
0.84 86.8589744
10.3 11.0042735
81.3
40 (15 OPN)
0.425 73.0769231
12.9 13.78205128
68.4
60 (09 OPN)
0.25 18.1623932
51.4 54.91452991
17
140 (041 OPN)
0.106 2.45726496
14.7 15.70512821
2.3
200 (029 OPN)
0.075 1.17521368
1.2 1.282051282
1.1
270 (021 OPN)
0.053 0.32051282
0.8 0.854700855
0.3
PAN
0
0
0.3 0.320512821
93.6
error=0

D10 = 0.19
D30 = 0.29
D60 = 0.37
% Gravel (Retained by Sieve No. 4) = 0.85
% Sand (Retained by Sieves 10-270) = 98.85
% Fines (Passing through Sieve 270) = 0.3
CU =D60 / D10
CC=(D30 )2 / (D60 ) (D10 ) 0.043186486

1.947368421
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Sample #67
Sieve No.
4 (187 OPN)
10 (72OPN)
20 (30 OPN)
40 (15 OPN)
60 (09 OPN)
140 (041 OPN)
200 (029 OPN)
270 (021 OPN)
PAN

Total Mass:
Sieve Diameter % Passed
4.75 99.8827667
2 99.003517
0.84 90.3868699
0.425
78.1359906
0.25 32.8253224
0.106
3.22391559
0.075
1.992966
0.053
0.70339977
0

170.6
Soil Retained % Retained Soil Passed
0.2 0.11723329 170.4
1.5 0.87924971 168.9
14.7 8.61664713 154.2
20.9 12.2508792 133.3
77.3 45.3106682
56
50.5 29.6014068
5.5
2.1 1.23094959
3.4
2.2 1.28956624
1.2
1.2 0.70339977
170.6
error=0

D10 = 0.135
D30 = 0.235
D60 = 0.34
% Gravel (Retained by Sieve No. 4) = 0.12
% Sand (Retained by Sieves 10-270) = 99.18
% Fines (Passing through Sieve 270) = 0.7
CU =D60 / D10
CC=(D30 )2 / (D60 ) (D10 ) 0.021927574

2.518518519
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Sample # 86
Total Mass:
189.8
Sieve No.
Sieve Diameter % Passed Soil Retained % Retained
4 (187 OPN)
4.75 99.841939
0.3 0.158061117
10 (72OPN)
2 98.57745
2.4 1.264488936
20 (30 OPN)
0.84 88.672287
18.8 9.90516333
40 (15 OPN)
0.425 58.377239
57.5 30.29504742
60 (09 OPN)
0.25 18.33509
76 40.04214963
140 (041 OPN)
0.106 4.3203372
26.6 14.01475237
200 (029 OPN)
0.075 1.317176
5.7 3.003161222
270 (021 OPN)
0.053 0.5268704
1.5 0.790305585
PAN
0
0
1 0.52687039

Soil Passed
189.5
187.1
168.3
110.8
34.8
8.2
2.5
1
error=0

189.8

D10 = 0.17
D30 = 0.305
D60 = 0.44
% Gravel (Retained by Sieve No. 4) = 0.16
% Sand (Retained by Sieves 10-270) = 99.31
% Fines (Passing through Sieve 270) = 0.53
CU =D60 / D10
CC=(D30 )2 / (D60 ) (D10 ) 0.035941477

2.588235294
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Sample # 88
Sieve No.
4 (187 OPN)
10 (72OPN)
20 (30 OPN)
40 (15 OPN)
60 (09 OPN)
140 (041 OPN)
200 (029 OPN)
270 (021 OPN)
PAN

Total Mass:
127.21
Sieve Diameter % Passed Soil Retained % Retained Soil Passed
4.75 99.99214
0.01 0.007861
127.2
2 98.41994
2 1.5722034 125.2
0.84 78.846
24.9 19.573933 100.3
0.425
70.51332
10.6 8.3326782 89.7
0.25 38.6762
40.5 31.83712
49.2
0.106
3.144407
45.2 35.531798
4
0.075
1.493593
2.1 1.6508136
1.9
0.053
0.628881
1.1 0.8647119
0.8
0
0.8 0.6288814
127.21
error=0

D10 = 0.13
D30 = 0.21
D60 = 0.35
% Gravel (Retained by Sieve No. 4) = 0
% Sand (Retained by Sieves 10-270) = 99.4
% Fines (Passing through Sieve 270) = 0.6
CU =D60 / D10
CC=(D30 )2 / (D60 ) (D10 ) 0.01638

2.692307692
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Sample # 89
Sieve No.
4 (187 OPN)
10 (72OPN)
20 (30 OPN)
40 (15 OPN)
60 (09 OPN)
140 (041 OPN)
200 (029 OPN)
270 (021 OPN)
PAN

Total Mass:
177.7
Sieve Diameter % Passed Soil Retained % Retained
4.75 99.549803
0.8 0.45019696
2 99.099606
0.8 0.45019696
0.84 86.888014
21.7 12.2115926
0.425
79.065841
13.9 7.8221722
0.25 24.985931
96.1 54.07991
0.106
2.0258863
40.8 22.960045
0.075
0.9566685
1.9 1.06921778
0.053
0.3939223
1 0.5627462
0
0.7 0.39392234

Soil Passed
176.9
176.1
154.4
140.5
44.4
3.6
1.7
0.7
error=0

D10 = 0.16
D30 = 0.265
D60 = 0.345
% Gravel (Retained by Sieve No. 4) = 0.45
% Sand (Retained by Sieves 10-270) = 99.16
% Fines (Passing through Sieve 270) = 0.39
CU =D60 / D10
CC=(D30 )2 / (D60 ) (D10 ) 0.032568116

2.15625
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Sample # 92
Sieve No.
4 (187 OPN)
10 (72OPN)
20 (30 OPN)
40 (15 OPN)
60 (09 OPN)
140 (041 OPN)
200 (029 OPN)
270 (021 OPN)
PAN

Total Mass:
144.1
Sieve Diameter % Passed Soil Retained % Retained
4.75 90.00694
14.4 9.99306037
2 87.994448
2.9 2.01249133
0.84 77.723803
14.8 10.2706454
0.425
64.191534
19.5 13.5322693
0.25 11.034004
76.6 53.1575295
0.106
2.6370576
12.1 8.39694656
0.075
1.4573213
1.7 1.17973629
0.053
0.4857738
1.4 0.97154754
0.7 0.48577377
144.1

D10 = 0.243
D30 = 0.31
D60 = 0.4
% Gravel (Retained by Sieve No. 4) = 9.99
% Sand (Retained by Sieves 10-270) = 89.52
% Fines (Passing through Sieve 270) = 0.49
CU =D60 / D10
CC=(D30 )2 / (D60 ) (D10 ) 0.05838075

1.646090535

Soil Passed
129.7
126.8
112
92.5
15.9
3.8
2.1
0.7
error=0
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Sample # 93
Sieve No.
4 (187 OPN)
10 (72OPN)
20 (30 OPN)
40 (15 OPN)
60 (09 OPN)
140 (041 OPN)
200 (029 OPN)
270 (021 OPN)
PAN

Total Mass:
188.1
Sieve Diameter % Passed Soil Retained % Retained Soil Passed
4.75 96.810207
6 3.18979266 182.1
2 96.119086
1.3 0.69112174 180.8
0.84 85.220627
20.5 10.8984583 160.3
0.425
44.391281
76.8 40.8293461
83.5
0.25 18.447634
48.8 25.943647
34.7
0.106
2.8708134
29.3 15.5768208
5.4
0.075
1.6480595
2.3 1.22275385
3.1
0.053
0.4784689
2.2 1.16959064
0.9
0
0
0.9 0.4784689
error=0
188.1

D10 = 0.171
D30 = 0.31
D60 = 0.333
% Gravel (Retained by Sieve No. 4) = 3.19
% Sand (Retained by Sieves 10-270) = 96.33
% Fines (Passing through Sieve 270) = 0.48
CU =D60 / D10
CC=(D30 )2 / (D60 ) (D10 ) 0.049348649

1.947368421
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Appendix C. Catalog of Cultural Material, Halls Swamp Site (19‐PL‐1067)

Provenience
EU‐26 100‐130, Feature 30
EU‐26 100‐130, Feature 30
EU‐26 60‐70, Feature 31
EU‐26 60‐70, Feature 31
EU‐26 60‐70, Feature 31
EU‐26‐NW 30‐40, B1
EU‐26‐NW 30‐40, B1
EU‐26‐NW 30‐40, B1
EU‐26‐NW 30‐40, B1
EU‐26‐NW 30‐40, B1
EU‐26‐NW 30‐40, B1
EU‐26‐SW 40‐50, B1
EU‐26‐SW 40‐50, B1
EU‐26‐SW 40‐50, B1
EU‐26‐SW 40‐50, B1
EU‐26‐SW 40‐50, B1
EU‐26‐SW 40‐50, B1
EU‐26‐SW 40‐50, Feature 27
EU‐26‐SW 40‐50, Feature 27
EU‐26‐SW 40‐50, Feature 27
EU‐26‐SW 40‐50, Feature 27
EU‐26‐SW 40‐50, Feature 27
EU‐33 100‐110, Feature 29
EU‐33 100‐110, Feature 39
EU‐33 100‐120, Feature 42
EU‐33 100‐120, Feature 42
EU‐33 110‐120, Feature 31
EU‐33‐SW 40‐50, Feature 29
EU‐33‐SW 40‐50, Feature 29
EU‐33‐SW 40‐50, Feature 29

ObjectDesc
Charcoal
Chipping Debris Flake
Chipping Debris Flake
Chipping Debris Flake
Charcoal
Charcoal
Chipping Debris Flake
Chipping Debris Flake
Chipping Debris Flake
Chipping Debris Flake
Seed
Chipping Debris Flake
Chipping Debris Flake
Chipping Debris Flake
Seed
Seed
Nutshell
Chipping Debris Flake
Chipping Debris Flake
Seed
Nutshell
Unidentified
Seed
Charcoal
Charcoal
Seed
Charcoal
Charcoal
Chipping Debris Flake
Seed

Material
Charcoal
Quartz
Quartz
Quartzite
Charcoal
Charcoal
Argillite
Quartz
Rhyolite
Quartzite
Plant Part
Quartz
Rhyolite
Argillite
Plant Part
Plant Part
Plant Part
Quartz
Rhyolite
Plant Part
Plant Part
Calcined Bone
Plant Part
Charcoal
Charcoal
Plant Part
Charcoal
Charcoal
Quartz
Plant Part

SizeDesc

Attributes

Count

0‐1cm
0‐1cm
0‐1cm

0‐1cm
0‐1cm
0‐1cm
0‐1cm

183

Charred
0‐1cm
0‐1cm
0‐1cm
Charred
Charred
Fragment Charred
0‐1cm
0‐1cm

133
Charred
Fragment Charred
Fragment
Charred

Charred

0‐1cm
Charred
Total 369

CatalogID
1 519731
5 519732
2 519724
1 519725
1 519726
1 519707
1 519708
519709
1 519710
1 519711
3 519712
7 519718
1 519719
1 519720
1 519721
1 519722
4 519723
519713
2 519714
1 519715
2 519716
2 519717
1 519737
1 519733
1 519734
1 519735
1 519736
1 519727
5 519728
3 519729
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Appendix D
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129

130

131

132

133

134

135

136
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