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ABSTRACT
Fragments of ceramic vessels are one of the most archaeologically persistent
objects created by hunter-gatherers during the Maritime Woodland period. These
fragments are portions of vessels that would have been useful and important to people
living on the Maritime Peninsula in their whole, unbroken form. The transformation of
whole vessels into fragments through anthropogenic and natural forces has limited the
majority of archaeological studies to questions of technology and style. The application
of new analytical methods since the 1980s has expanded the ways archaeologists can
examine absorbed and adhered organic residues, and subsequently the ways
archaeologists can address questions of container use. Building on a growing body of
vessel use data for the Maritime Peninsula, this thesis examines the relationship between
ceramic technology and use at the coastal Reversing Falls site in Pembroke, Maine.
Recognizing the destructive nature of extracting organic residues from ceramics, this
thesis also offers a method for preserving culturally important objects through
photogrammetry.
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CHAPTER 1: INTRODUCTION
In this thesis I examine how ceramic vessels were used at the Reversing Falls site
(80.15 ME), a Maritime Woodland period shell midden site located on the shores of
Cobscook Bay in Pembroke, Maine. My methodological approach is tripartite, involving
a macroscopic analysis of ceramic sherds, a chemical analysis of adhered and absorbed
ceramic residues, and the digital preservation of sherds destroyed in sampling through
photogrammetry. Together, these methods allow me to consider what kinds of foods were
prepared in specific ceramic vessels, linking form and function at one site between
approximately 2200 and 950 B.P.
Within the ancestral Passamaquoddy Homeland of the Quoddy Region, and the
overarching Wabanaki homeland of the Maritime Peninsula (Figure 1.1), methodological
approaches have often been characterized by macroscopic visual assessments of precontact ceramic assemblages (Bourgeois 1999; Bourque 1971; Kristmanson 1992;
Woolsey 2010).
This has resulted in a large body of research that addresses questions of ceramic
creation, technology, form and style. Many of these studies have attempted to make sense
of visually apparent patterns of technological and stylistic variation, with the goal of
employing subsequent understandings of ceramic chronology to date components and
sites (see Bourque 1971; Petersen 1980; Petersen and Sanger 1991; Ritchie and
MacNeish 1949). The dominance of this technology-oriented research agenda in the Far
Northeast is pervasive, with Taché and Craig (2015:178) commenting that little is known
of “what exact benefits were derived from the invention of pottery.”
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Twenty-first century research has continued to broaden archaeologists’
knowledge of ceramic technology, yet a more pressing question for the study region
remains inadequately addressed: why did ceramics begin to be used, and why did they
continue to be used for a period of 2,700 years? The former question has received more
attention than the latter. The nature of regional ceramic origins in the Early Maritime
Woodland (3050–2200 B.P.) (Table 1.1) has been the subject of research by Karine
Taché and Oliver Craig (Taché 2005, 2008; Taché and Craig 2015),but ceramic use on
the Maritime Peninsula during the Middle (2200–1350 B.P.) and Late Maritime
Woodland period (1350–550 B.P.) has been limited to just a handful of investigations.
Two publications examining residue sampling methodologies employ data from the
Maritime Peninsula (Deal and Silk 1988; Deal 1990) and three examine residue data that
are part of larger datasets (Black 2003, 2017; Woolsey 2010), but only two have
specifically investigated Middle and Late Maritime Woodland period ceramic use on the
Maritime Peninsula (Deal et al. 1991, 2019). Importantly, these combined efforts have
presented data from only 50 vessels, only 15 of which are from the Quoddy Region, and
all of these were from offshore sites in the Insular Quoddy Region (see Appendix I). In
this thesis I present use data for 15 previously unanalysed vessels from the mainland
Quoddy Region, doubling the data set for the Quoddy Region, and expanding the data set
for the Maritime Peninsula. This study is also the largest dataset from a single site,
providing a different scale of inquiry than is typical of ceramic use at a single site.
Expanding the data set for the study region is an important step toward a broader
understanding of how ceramic technology was being used. The Maritime Peninsula is
located on the cusp of the sub-arctic, and the people who used this pottery lived a hunter2

gatherer lifestyle (Deal et al. 2019). Recent consideration of the phenomenon of pottery
use by northern hunter-gathers as a research problem in itself, has helped to dispel earlier
misconceptions—based on the weight, time to manufacture, and fragility of earthenware
vessels—that ceramic use by northern hunter-gatherers to cook and process food is
associated with increased sedentism, reduced transhumance, and the introduction of
horticulture (see Jordan and Gibbs 2019).
On the Maritime Peninsula, the studies that have been conducted suggest that
usage in the Early Maritime Woodland was characterized by the processing of fish and
other aquatic foodstuffs, a pattern exhibited by many early pottery using cultures
throughout the world, such as the Jōmon in Japan and the Ertebølle in Northern Europe
(Taché and Craig 2015). Similarly, the limited investigations of organic residues on
Middle and Late Maritime Woodland ceramics suggest a trend away from “preparing
aquatic foods, to use in preparing food mixtures (e.g. stews)” (Deal et al. 2019:184).
Despite our growing understanding of broad trends in ceramic use, the exact nature of
more minute diachronic patterns, and inter-regional patterns of variation are poorly
understood. This thesis approaches this latter gap in knowledge. To meaningfully address
this question, I have outlined the following goals for this thesis:
1. To analyse, describe and interpret the pre-contact ceramic assemblage from the
Reversing Falls site; to accomplish this I:
a. Employ a methodological approach that examines vessel creation and

vessel use, through macroscopic analysis and residue analysis.
b. Preserve a digital record of sherds destroyed during the sampling process

through photogrammetry.
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2. To use those data to examine temporal patterns of hunter-gatherer vessel use in
the Quoddy Region over a 1,200-year span (2150–950 B.P.).
3. To assess the similarity and dissimilarity of vessel use in the Quoddy Region and
patterns of vessel use noted for other areas of the Maritime Peninsula.
4. To contextualize the vessel-use data for the Reversing Falls site in relation to two
technological patterns noted in the Maritime Woodland period of the Maritime
Peninsula, which are:
a. The abundance and dominance of technologically complex, dentate and

pseudo-scallop impressed ceramic cooking vessels for a 500-year period
in the earlier Middle Maritime Woodland (2150–1650 B.P.).
b. The introduction and dominance of shell tempered ceramics after 1350

B.P.
The goals set out in this thesis address a gap in knowledge regarding vessel use,
and my analysis of vessel use and its relationship with technological attributes address
technological gaps identified by previous researchers. My fourth research goal involves
the relation of my data to larger patterns observed in the archaeological record. Petersen
and Sanger (1991:131) describe the emergence and abundance of dentate and pseudoscallop impressed ceramics starting in 2150 B.P. as an “early perceived peak in terms of
technological proficiency and decorative elaboration”, though the reasons for this
phenomenon remain poorly understood. Similarly, in Petersen and Sanger’s (1991:160)
assessment of the future of ceramic studies in the Maritime Peninsula, they posit a poorly
understood “transformation in coastal-interior ceramic manufacture [that] occurred
during CP 5 due to some change in social dynamics”. Understanding how vessels were
4

being used may offer some insight into the technological discontinuities observed by
Petersen and Sanger. In this thesis, I work to offer insight into how vessels were used on
the Maritime Peninsula, keeping in mind the questions and problems defined above,
through the lens of a 15-vessel ceramic collection from the Reversing Falls Site.

1.1 Terminology and Abbreviations
This section contains the definitions for a number of terms which I employ in my
thesis. The definitions of terms provided here serve as a primer for more in depth
discussions of archaeological background and methodology presented in succeeding
chapters.
Study Region
The following terms define geographical and cultural units used as part of my
study region. My primary study region is the Quoddy Region, although examples from
the Maritime Peninsula and Far Northeast ground my work in the larger regional context
(Figure 1.1).
Far Northeast: This designation is used to refer to the New England states, and select
provinces in Eastern Canada. Definitions vary widely, with Petersen and Sanger
employing the term to cover an area synonymous with the Maritime Peninsula when
discussing the Woodland period (1991:122), while Christopher Ellis defines the region as
Maine, Vermont, New Hampshire, Massachusetts, southern Quebec and the Maritime
Provinces during the Paleo-Indian period (2012:xi). Petersen defines the region as New
England, the Maritime Provinces, southern Quebec and Ontario, and portions of New
5

York during the Archaic (1995:207). Building on these varied definitions, I define the
term as the New England states, the Maritime Provinces, Quebec south of the St.
Lawrence, and portions of eastern New York.
Maritime Peninsula: The term “Maine-Maritimes Region” was used early on to refer to
the area encompassed by Maine, New Brunswick, Nova Scotia and Prince Edward Island
(Sanger 1979:11). The term “Maritime Peninsula” was first used by Bernard Hoffman
(1955), and gained traction in the later twentieth century as its definition depends more
on geography than modern political boundaries. The Maritime Peninsula includes all of
the area within New Brunswick, Nova Scotia, and Prince Edward Island, portions of
Eastern Quebec, and eastern Maine. The western boundary in Maine has been variously
defined as Casco Bay (Yesner 1984), the Kennebec, and the Saco (see Bourque 1989).
(Figure 1.1)
Quoddy Region: This area includes Passamaquoddy Bay, Cobscook Bay, the St. Croix
River estuary, and a number of islands including the West Isles, and the Wolves. Its
precise boundaries are defined as the area between West Quoddy Head, the northern tip
of Grand Manan and Point Lepreau (Black 1989:11). This region is located in the
Canadian province of New Brunswick and the U.S. state of Maine. The region is often
subdivided into the Insular Quoddy Region, which is composed of all the islands
previously mentioned, and the Mainland Quoddy Region, which is comprised of all
coastally located mainland areas (Figure 1.2).
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Cobscook Bay: Cobscook Bay is a coastal estuary located in eastern Maine. It is
connected to Passamaquoddy Bay, and features a high semi-diurnal tidal range of 5.7 m.
Its cold waters and tidal exchange patterns make it a particularly productive aquatic
ecosystem (Brooks et al. 1999:647).
Reversing Falls: Reversing Falls is a tidal waterfall located in the town of Pembroke,
Maine between Leighton Neck and Falls Island in Cobscook Bay. The tip of Leighton
Neck hosts a Maritime Woodland period shell midden site, which is referred to as the
Reversing Falls site or 80.15 ME.

Temporality and Culture History
The following terms define the temporal and cultural units used in this thesis, and
define the protocol I use to report and discuss dates. Following convention in the
Northeast, dates are presented as uncalibrated radiocarbon years Before Present (B.P.).
Maritime Woodland: This designation is used to refer to the period prehistory that
follows the Archaic (Table 1.1). My conception of the Maritime Woodland is grounded
in the Woodland as defined by McKern (1939), and modified for the Maritime Peninsula
by David Black (2002). Specifically the Maritime Woodland acknowledges that the
inhabitants of the Maritime Peninsula were hunter-gatherers, but notes that they
nevertheless achieved “significant subsistence-settlement change” (Black 2002:313). The
Maritime Woodland also recognizes the rise of ceramic technology, the presence of
complex mortuary traditions, and long-distance exchange networks. Most importantly,
this definition rejects stasis, and recognizes finer temporal changes. Note that some
7

scholars (e.g. Sanger 1974) use Ceramic period as a temporal taxon roughly equivalent to
the Maritime Woodland period. For clarity I use “ceramic periods” only when referring to
diagnostic ceramic attributes (see below), not as whole cultural units.

Ceramic Analysis
The following terms define units, systems, and methods of analysis employed in
this thesis. I use Petersen and Sanger’s (1991) system of ceramic analysis, and I analyse
attributes in the fashion first promoted by Dena Dincauze (1975).
Attribute: This term is used to refer to “one variable of a ceramic vessel” (Chilton
1996:56). These variables reflect choices that a potter made when making a ceramic
vessel, and can include: temper, paste, decoration etc. The attribute state is the
manifestation of an attribute for a particular sherd of vessel, for instance temper is an
attribute, and a vessel tempered with quartz would have quartz as its attribute state (see
Chilton 1996).
Ceramic Period: This term and its abbreviations reference the seven-part division of
ceramic technology from the Maritime Peninsula as defined in (Petersen and Sanger
1991). For the sake of readability “CP” is often used. As I use it, this term does not make
reference to the period of prehistory Sanger defined as the “Ceramic Period” (Sanger
1974).
Residue: Residue refers to any organic residue adhered or absorbed into a piece of
ceramic. These residues are the result of processing, transporting, or storing all sorts of
8

consumables, from foods to dyes, to prestige goods. These residues are often sorted into
classes based on their origins, which can include lipids, resins and dyes (Biers and
McGovern 1990:5). Within the study region most visible residues take the form of
charred encrustations, while most absorbed residues are either lipids or resins.
Bulk Isotope Analysis: Bulk isotope analysis involves the analysis of charred food
residues of unknown origin, by ascertaining their carbon (δ13C) and nitrogen (δ15N)
values through mass spectrometry. These values are then compared to values of known
origin (Malainey 2012).
Lipids: Lipids are a class of organic molecules that are insoluble in water. Broadly this
includes fatty acids, waxes, terpenes, and sterols. These molecules can be present in
adhered residues, or in the body of the ceramic sherds themselves. To extract lipids from
a sample, the sample is crushed and lipids are extracted from the powdered sample with
non-polar solvents, most commonly chloroform and methanol. This extraction produces
all the lipids present in an archaeological sherd, and is referred to as the total lipid extract
(TLE) (Malainey 2012).
Fatty Acid Methyl Esters: Fatty Acid Methyl Esters, or FAMEs, are a commonly
analysed form of lipid. The fatty acids present in the TLE are converted to FAMEs with a
strong acid, or a strong base. The methylation process strips the glycerol molecule from
the fatty acids, and replaces the hydrogen (H-) in the carboxyl group with a methyl (CH3) group. This process is done to make the fatty acids more suitable for analysis, as the
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methyl esters have a lower boiling point, and are more stable than their un-methylated
counterparts (Malainey 2012).

1.3 Organizational Framework
This thesis is organized into five chapters. Chapter 2 outlines current
archaeological understanding of lifeways and culture change during the Maritime
Woodland period, including the types of resources that were exploited and current
understandings of how and why ceramics and other containers were created and used by
people on the Maritime Peninsula during this period. This background chapter outlines
the context that formed my research questions relating to ceramic vessel use.
Chapter 3 presents the distinct methodologies that I employ in my thesis. I
describe attribute analysis, which I employ for my technological analysis of the ceramic
assemblage, and I describe the two analytical techniques I used to analyse organic
residues. Additionally, I describe and discuss the photogrammetric method I employed to
preserve a digital copy of sherds destroyed during analysis.
In Chapter 4 I present the data derived from my technological and residue
analysis of the assemblage, with an examination of each of the distinct vessel lots. I also
present a summary of my photogrammetric documentation.
Chapter 5 offers my interpretation of the data presented in Chapter 4, with
contextualization of this data into patterns observed within the Quoddy Region and
Maritime Peninsula at large.

10

Figure 1.1: Central map shows the Maritime Peninsula, which includes portions of Maine and Quebec, and all of New Brunswick,
Nova Scotia, and Prince Edward Island. On this map the western boundary of the Maritime Peninsula is the Kennebec River. Insert
in the lower left shows the Quoddy Region, with the black circle indicating the location of the Reversing Falls Site (80.15 ME). The
map in the lower right shows the location of the Maritime Peninsula within Canada and the United States (map by Gabriel Hrynick).
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Table 1.1: Table depicting culture-historical and ceramic periods for the Maritime Peninsula. The x-axis is Years B.P. (uncalibrated
radiocarbon years), with the lowest values at far left and the most recent values at far right. This table shows how culture historical
periods and ceramic periods are generally contemporaneous, but are sometimes staggered by a century or more. Data is from
Petersen and Sanger (1991) and Black (2002).
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CHAPTER 2: BACKGROUND
In this chapter I present an overview of residue analysis in the Far Northeast, a
history of research at the Reversing Falls site, and archaeological, ethnographic, and
historical information that is helpful for understanding how ceramic vessels were used by
people living on the Maritime Peninsula. I begin with a history of research and progress
to current archaeological understandings of how people were living in the Maritime
Woodland period Quoddy Region and Maritime Peninsula at large and I transition to
current understandings of how ceramic vessels were used. The final portion of this
chapter includes ethnographic and historic information on how cooking vessels were used
by Wabanaki peoples in the historic period, and how cooking vessels were conceived of
in oral traditions.

2.1 History of Research
General overviews of the history of archaeological investigations in the Maritime
Peninsula have been completed by Connolly (1977), Spiess (1985) and Black (2008a,
2008b, 2009) These accounts describe a few spurts of activity in the 1880s, 1920s and
1940s, with continued and consistent archaeological investigations from the 1960s
onwards, a pattern consistent with the development of North American archaeology as
outlined by Trigger (Black 2008a, 2008b, 2009; Spiess 1985; Trigger 2006). This section
of my thesis focuses on two more narrow topics. First, I summarize the history of
analyzing organic residues sourced from ceramic sherds. A history of major
developments in the field has been completed by Richard Evershed and Carl Heron
13

(Evershed 2008; Heron and Evershed 1993), and I use this section to outline
developments in the analyzation of organic residues as they affected research trajectories
in the Far Northeast. Secondly, I outline a history of archaeological research at the
Reversing Falls site. I present data derived from these excavations in Section 2.2.3.
2.1.1 History of Residue Analysis
The remains of charred foods adhered to the interior of pre-contact ceramic
vessels have been noted since early archaeological investigations on the Maritime
Peninsula, with George Matthew commenting in 1884 that “the charred remains of their
pottage still cling to the fragments of their vessels” (1884:16) when discussing ceramic
sherds he excavated at a shell bearing site in Bocabec, New Brunswick. The exact
composition of these residues, and subsequent inferences about the foods they
represented, remained speculative until the use of new analytical techniques in the
twentieth century allowed archaeologists to discern what foods these residues were
derived from via chemical methods. These techniques were first refined in 1933 when
organic food residues adhered to archaeological ceramics were chemically examined by
Johannes Gruss. He analysed blackened encrustations on the interior of an ancient pot
and identified them as the remains of overcooked milk, yet this early research remained
relatively obscure until recent years (Buckley et al. 2013; Kałużna-Czaplińska et al.
2016).
Developments in chromatographic methods in the 1950s and 1960s led to the
emergence of gas chromatography/mass spectrometry (GC/MS) analysis as a linked
research method, paving the way for the first modern analysis of archaeological residues
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in 1970, when Michael Thornton and colleagues (1970) presented their investigations on
the origins and identity of “bog butters”. In 1976 the first investigations of an organic
residue absorbed and preserved in a ceramic object was published, with the Condamin
research team identifying olive oil in the walls of a Roman lamp through the use of
GC/MS (Condamin et al. 1976; Evershed 2008; Kałużna-Czaplińska et al. 2016).
The 1980s saw an explosion of research in organic residue analysis, and
archaeologists began to examine organic residues from a number of disparate regions.
Hastorf and DeNiro’s (1985) application of stable carbon and nitrogen isotope analysis to
residues on Peruvian pottery, demonstrated its utility in identifying the processing of C3
plants such as tubers, and C4 plants such as maize. June Morton (1989) was the first to
apply Hastorf and DeNiro’s methodology to North American ceramics, when she
examined residues from Ontario as part of her master’s research. Farther east, Michael
Deal and colleagues conducted analysis of adhered and absorbed residues on ceramics
from New Brunswick, largely following the methodologies set out by Condamin et al.
(see Deal and Silk 1988; Deal 1990; Deal et al. 2019:174). By the early 1990s Michael
Deal and June Morton (1991) collaborated to produce one of the first studies that paired
fatty acid analysis and the Condamin method with stable isotope analysis and the Hastorf
and DeNiro method. Their paper was the first definitive demonstration that ceramic use
on the Maritime Peninsula was varied, and that some vessels showed evidence for mixed
terrestrial-aquatic cooking, and others showed evidence demonstrating the separate
processing and cooking of types of foods.
Continuing refinement of analytical techniques by archaeologists throughout the
world led to more solid identifications of classes of foods, with two important centers of
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research developing at Bristol University, led largely by Richard Evershed (see Evershed
et al. 1990; Evershed 2008; Evershed et al. 2008), and the University of York, led by
Oliver Craig (see Craig 2002; Craig et al. 2004, 2007). Contributions from scholars
outside these universities continues to advance the field, with the identification and
experimental corroboration of marine mammal fats in archaeological residues by Patrick
and colleagues (1985) among the first to suggest intensive aquatic processing by coastal
hunter-gatherer and pastoralist groups. One of the most significant contributions to the
study of aquatic processing by hunter-gatherers arrived in the identification of
alkylphenyl fatty acids, a class of acids that could only be produced by the extended (and
therefore anthropogenic) heating of foodstuffs derived from aquatic organisms, as the act
of heating converted triunsaturated fatty acids into alkylphenyl ones (Hansel et al. 2004).
It was primarily this publication that allowed large scale studies of early ceramic use to
identify the processing of aquatic organisms as an important factor leading to the
development of pottery in the Northeast (Taché and Craig 2015), and other areas of the
world, ranging from Japan (Lucquin et al. 2016) and Korea (Shoda et al. 2017) to much
of Northern Europe (Papakosta et al. 2019).
Much contemporary residue research has attempted to move away from fatty
acids, and towards other classes of lipids such as terpenoids and resins. These
developments, along with earlier ones, have led to the following processes being
identified on ceramics from the Far Northeast: the sealing of pottery with pine resin
(Reber and Hart 2008), the smoking of herbal mixtures containing tobacco (Nicotiana
sp.) in stone and ceramic pipes (Rafferty 2002), and the processing of various mixtures of
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terrestrial and aquatic foodstuffs (Black 2003, 2017; Deal and Silk 1988; Deal 1990; Deal
et al. 1991, 2019; Morton 1989; Taché and Craig 2015; Woolsey 2010).

2.1.2 Excavations at Reversing Falls (80.15 ME)
The Reversing Falls site is a shell bearing site located at the end of Leighton
Neck, on the shores of Cobscook Bay in the town of Pembroke, Maine. Although it is
likely the site was known since the early Historic period, it was not until the late 1940s
that it was first sampled as part of the Northeast Archaeological Survey, a survey lead by
Theodore Stoddard along with Natalie Stoddard and Robert Dyson who were working
under the auspices of the Robert S. Peabody Institute for Archaeology (Hrynick et al.
2019). In September of 1989 further excavations were conducted under the direction of
Arthur Spiess of the Maine Historic Preservation Commission, and a week was spent
excavating a 1 × 4 m trench, which produced a variety of material discussed in Section
2.2.3 (Spiess et al. 1990). The 1989 excavation resulted in the listing of the site on the
National Register of Historic Places.
The limited sampling of the site coupled with ongoing and intense coastal erosion
led to its re-visitation during the summer of 2017 by Gabriel Hrynick, Arthur Anderson,
Katherine Patton and students from the University of New Brunswick and University of
Toronto. The site was revisited in 2018 with the addition of researchers and students from
the University of New England, and these two seasons of fieldwork resulted in the
excavation of approximately 10m2 to subsoil, the contents of which are presented in
Section 2.2.3 (Hrynick et al. 2019).
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The Reversing Falls site itself is uniquely situated. It is located on a peninsula
where water is forced between a narrow channel between Leighton Neck and Falls Island.
This position of the site within Cobscook Bay and the larger Bay of Fundy leads to a rush
of water at high tide filling up Cobscook Bay, and creating an area of rough water. This
situation is reversed at low tide as water exists Cobscook Bay through the narrow
channel, giving the site its name of “Reversing Falls”. This setting limits site accessibility
during approximately 20 hours each day.

2.2 Archaeological Background
The following section summarizes current archaeological understanding of
patterns of daily life during the Maritime Woodland period on the Maritime Peninsula at
large, the Quoddy Region, and the Reversing Falls site itself. I summarize patterns of
transhumance, settlement, and most importantly for this thesis, food procurement and
processing. An understanding of the breadth of foods that were utilized, and how they
were processed, is important background that grounds my analysis and interpretations of
food residues later in this thesis.
2.2.1 The Maritime Woodland Period Maritime Peninsula
The Woodland period generally refers to the period of prehistory that follows the
Archaic, a period which began approximately 3000 B.P. and ended around 500 B.P (see
Table 1.1). The beginning of this period is defined on the basis of a variety of cultural
changes and technological innovations that were seen in many parts of North America
with the most archaeological visible manifestations being the appearance of ceramic
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technology, the adoption of maize horticulture, increased sedentism, and the proliferation
of Adena-related burial ceremonialism. Though these have subsequently been
disarticulated temporally and causally, they retain potency in defining the period.
The exact relevance of this cultural suite as first defined by McKern (1939) for
the midwestern states to the Maritime Peninsula has been a consistent source of
disagreement for archaeologists in the region. This is most clearly evident in David
Sanger’s rejection of the boundary between the Archaic and Woodland periods as
“essentially meaningless” (Sanger 1974:129). Sanger instead proposed that the adoption
of ceramics was the most meaningful innovation that occurred at this juncture, and he
proposed that the Archaic was followed by the “Ceramic Period”, beginning around 3050
B.P. and ending at 400 B.P. (Petersen and Sanger 1991). Conversely in Dean Snow’s
summary of the archaeology of New England (1980), he terms the period following the
Archaic the “Horticultural Period”, despite his paradoxical assertion that “horticulture
was not part of the subsistence of northern New England Indians” (1980:304). David
Black’s appraisal of the Woodland on the Maritime Peninsula acknowledges the
important differences that separate it from the normative manifestation of the Woodland
in other parts of North America, mainly the absence of horticulture, but concludes that a
modified designation as the “Maritime Woodland” is appropriate, given that “significant
subsistence-settlement change took place among Native peoples in the coastal Northeast
outside the context of their developing or adopting horticulture (2002:313–314).”
Perhaps most importantly, Black’s definition rejects the manifestation of the
Maritime Woodland on the Maritime Peninsula as a “single unit of analysis” (2002:303)
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and emphasizes both continuity and change evidenced during this period. For these
reasons, I adhere to the Maritime Woodland as Black defines it.
The people inhabiting the Maritime Peninsula during the Maritime Woodland
period were hunter-gatherers who engaged in seasonal patterns of transhumance to
various degrees. These episodes of movement were often linked to periodic episodes of
resource abundance, although the exact nature of this transhumance remains incompletely
understood (see Bourque 1971; Sanger 1979; Snow 1980). There is evidence that people
in the region were spending winters on the coast and summers inland, and that this
pattern reversed in the historic period, although there is disagreement over this model
(see Betts 2019; Black 2002; Bourque 1989; Sanger 1986, 1996; Snow 1980).
Complicating our understanding of seasonal transhumance is the existence of two
possibly distinct populations in coastal and inland areas of Maine. Around the world
ceramic creation and decoration techniques have been tied to ethnicity, and Petersen
(1996) suggests that differences in cordage twist direction as seen on ceramics from
coastal vs. inland sites indicate separate ethnic populations, transmitting intergenerational knowledge of ceramic creation through long lived “learning networks”. This
pattern is evident from at least the Early Maritime Woodland, but breaks down as the
Late Maritime Woodland begins (CP 5/6) (Petersen 1996; Petersen and Sanger 1991).
This is discussed further in Section 2.3.5.
Archaeological understanding of diachronic change in the Maritime Woodland
remains ill resolved, with Early Maritime Woodland sites being poorly represented in the
literature due to poor archaeological visibility, erosion, or actual limitations on site
abundance during this time, or more likely a combination of these factors (Sanger 1979).
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Understanding of the Middle Maritime Woodland is better, as sites from this period are
much more abundant in the region, a phenomenon Sanger describes as “greatly increased
site density from 2000 B.P. onwards” (1979:99). One of the main reasons that these sites
have been recognized is the presence of diagnostic artifact forms, specifically an
abundant amount of pseudo-scallop and rocker-dentate impressed ceramic sherds (Black
2002; Petersen and Sanger 1991). Late Maritime Woodland sites appear at about the
same rate as Middle Maritime Woodland sites, but diagnostic artifact forms, most notably
pottery, are less abundant than in the preceding period (Petersen and Sanger 1991). There
is also evidence for a revitalized pattern of regional exchange in the Late Maritime
Woodland period (Bourque 1994).
People likely lived in small kinship groups for most of the year, and they
inhabited wigwams constructed of bent saplings covered in rush mats or bark (see
Hrynick 2011). The interior often featured a centrally located hearth where food
preparation was likely done for much of the year (Hrynick 2011:157–158).
Subsistence patterns varied seasonally, but generally the inhabitants of the region
during the Maritime Woodland period have been described as generalists, and there is no
evidence for horticulture on the Maritime Peninsula before contact (Bourque 2001; Hall
2015; Sanger 1996). Archaeological evidence suggests that a variety of anadromous and
freshwater fish, small and large mammals, and birds were exploited on inland sites. Shell
fish, marine fish and marine mammals were exploited on coastal sites in addition to
terrestrial mammals and birds (see Bourque 1971; Black 1989, 2002; Sanger 1979).
Archaeological evidence for the exploitation of plants is limited, although this is
undoubtedly a function of limited sampling and study of charred botanical remains
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(Roseen 2008). One of the best examinations of plant use on the Maritime Peninsula was
conducted by Kevin Leonard on the Late Maritime Woodland Skull Island site in eastern
New Brunswick. The assemblage revealed heavy exploitation of Indian potato (Apios
americana), American beech (Fagus grandifolia), beaked hazelnut (Corylus cornuta),
raspberry (Rubus sp.), wild strawberry (Fragraria virginiana), blueberry (Vaccinium sp.),
Canada plum (Prunus nigra), sarsaparilla (Aralia sp.) as well as many other plants which
were exploited to a lesser degree (Leonard 1996:132).
There is evidence from around the Maritime Peninsula that suggests that the
Maritime Woodland period was dominated by a generalist hunting-fishing-gathering
strategy, which is a departure from the specialized patterns of resource acquisition which
characterized much of the Late Archaic (Bourque 1995, 2001; Sanger 1986). However
research from sub-regions of the Maritime Peninsula suggest targeted resource
exploitation, that had considerable variation through time, notably in the Quoddy Region
(Black 1989, 2002, 2017). Recent scholarship also suggest that food acquisition patterns
may become more “specialized” in the Late Maritime Woodland (Black 2002; Webb
2018).
Archaeological evidence for food processing is limited mostly to the presence of
butcher marks on bones, and the crushed nature of many small bones which suggest the
extraction of oils as recorded in the historical literature for the region (Denys 1908:422–
423). Gabriel Hrynick and Jesse Webb (2017) found evidence for this practice at the
Devil’s Head site in Maine. Less clear is how plants and shellfish were processed, as
there is no conclusive evidence for the processing of these foodstuffs alone in ceramic
vessels from the Maritime Peninsula. There is however limited evidence for the presence
22

of plants in meals made from terrestrial and aquatic meats, which I cover in greater depth
in Section 2.4 (see Black 2017; Deal et al. 2019).
2.2.2 The Maritime Woodland Period Quoddy Region
Life in the Maritime Woodland period Quoddy Region was generally similar to
life in the Maritime Peninsula at large, in that patterns of transhumance and house types
were similar. Ancestral Wabanaki people living in the Quoddy Region lived in wigwams,
and there is evidence that at least parts of the Quoddy Region were inhabited year-round
(Black 2002; Hrynick 2011; Sanger 1986).
David Black suggests that the dominance of mussels in many Middle Maritime
Woodland assemblages reflect year round residence at many sites in the Quoddy Region,
while the period after 650 B.P. is marked by a pattern of seasonal transhumance in which
mainland sites were occupied in winter, and insular sites in summer (Black 2002:313–
314).
In relation to subsistence patterns in the Quoddy Region, opinions have differed
with regard to variability within the Maritime Woodland period. David Sanger argued
that the inhabitants of the Quoddy Region practiced the same patterns of subsistence for
almost 3000 years, with a heavy focus on the exploitation of terrestrial mammals, despite
the coastal location. This idea is perhaps best summed up in David Sanger’s assertion that
people living in the Quoddy Region were “terrestrial hunter-gatherers utilizing relatively
few marine resources” (Sanger 1987:84). His views were largely based on the excavation
of large charismatic sites in the Mainland Quoddy Region, at the expense of smaller sites
and sites from the Insular Quoddy Region. This site bias, use of primarily ¼ inch screens,
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and subsequent limited recovery of small fish bones, likely biased his interpretations
towards terrestrial mammals (Black 1989; Webb 2018).
Nevertheless, Sanger’s (1987) analysis of fauna from the Carson site documents a
range of terrestrial mammal and bird species exploited in the Quoddy Region during the
Maritime Woodland period. Terrestrial mammals identified at the Carson site include:
Varying hare (Lepus americanus), beaver (Castor canadensis), muskrat (Ondatra
zibethica), porcupine (Erethizon dorsatum), Coyote (Canis latrans), domestic dog (Canis
familiaris), black bear (Ursus americanus), marten (Martes americana), fisher (Martes
pennati), otter (Lutra canadensis), white-tail deer (Odocileus virginianus), moose (Alces
alces), and caribou (Rangifer tarandus) (1987:66).
A similarly diverse range of birds were identified at the Carson site, including:
common loon (Gavia immer), red-throated loon (Gavia stellata), pied-billed grebe
(Podilymbus podiceps), great cormorant (Phalacrocorax carbo), blue-winged teal (Anas
discors), wood duck (Aix sponsa), common goldeneye (Bucephala clangula), bufflehead
(Bucephla albeola), oldsquaw (Clangula hyemalis), common eider (Somateria
mollissima), white-winged scoter (Melanitta deglandi), surf scoter (Melanitta
perspicillata), common scoter (Oidemia nigra), common merganser (Mergus merganser),
red-breasted merganser (Mergus serrator), great auk (Pinguinis impennis), razorbill (Alca
torda), common murre (Uria aalge), thick-billed murre (Uria lomvia), and great horned
owl (Bubo virginianus) (1987:70).
David Black’s intensive research program on sites in the Insular Quoddy Region
has produced much evidence demonstrating utilization of aquatic resources, and patterns
of resource exploitation that varied through time, and varies by site, with important
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differences noted between sites in the Insular and Mainland Quoddy region, especially in
the Late Maritime Woodland. Black suggests the following resource procurement
strategies for the Quoddy Region:
[a] relatively specialized littoral foraging strategy focusing on shellfish, vertebrate
fish, and harbor seals in the warm seasons, and shellfish, cervids, and grey seals
during the cold seasons. People could acquire all of the species routinely
exploited for subsistence (including deer, moose, and vertebrate fish) within, or
immediately adjacent to, the littoral zone. They probably lived adjacent to the
littoral throughout the year. Differences in faunal assemblages between the
northern Passamaquoddy Bay and insular Quoddy Region sites probably reflect
differences in seasons of occupation (Black 2017:84).
In addition to documenting these patterns for the Late Maritime Woodland
Quoddy Region, Black notes a diachronic change in resource use. Black proposes that
stable isotope data in conjunction with abundant faunal evidence suggest that seal hunting
in the Quoddy Region peaked in the Middle Maritime Woodland and earlier portion of
the Late Maritime Woodland, dropping off dramatically starting 500 years before
European contact (c. 900 B.P.) (Black 2017:85). A shift from “foraging” to “collecting”
strategies in the Late Maritime Woodland is also indicated, which reflect an increased
reliance on storing and preserving foods in the Late Maritime Woodland (Black
2002:306).
The use of smaller screen sizes by contemporary researchers (e.g. 1/8th inch), and
increased column sampling, has led to increased recognition of the array of aquatic
species exploited at coastal sites in the Quoddy Region. Jesse Webb’s (2018) thesis
demonstrates the dominance of Atlantic tomcod (Microgadus tomcod), and Herring
(Clupeidae) on the BgDs-15 site in New Brunswick, species that are vastly
underrepresented in faunal assemblages where larger mesh is used (2018:ii). Other fish
25

species documented at Quoddy Region sites include harbour pollock (Pollachius virens),
haddock (Melanogrammus aeglefinus), and cod (Gadidae spp.) (Black 2002:308-311).

2.2.3 The Reversing Falls Site
The Reversing Falls site (80.15 ME) has produced a large faunal, lithic, and
ceramic assemblage. The lithic assemblage is consistent with a Middle and Late Maritime
Woodland period occupation, and features objects made of local lithic materials from the
Passamaquoddy Bay region, and materials that are consistent with wider Woodland
networks of exchange including Minas Basin cherts and chalcedonies, Pennsylvania
jasper, Native copper, and a flake of Ramah chert from an erosional scarp (Hrynick et al.
2019).
As noted in Section 2.1.2, there have been three episodes of excavation at the
Reversing Falls site, and the excavations of 1989 and 2017-2018 are documented in
reports submitted to the Maine Historic Commission (Spiess et al. 1990; Hrynick et al.
2019). I will focus on the results of these two excavations for this section of my thesis.
Excavations conducted at the Reversing Falls site in 1989 produced 679 bones, of
which 72.2% were mammalian, 22.5% were fish, 3.7% were avian. Spies et al. analysed
these bones and identified the remains of the following species: white-tailed deer
(Odocoileus virginianus), beaver (Castor canadensis), moose (alces alces), dog
(Canidae), porcupine (Erethizon dorsatum), seal (Phocidae), black bear (Ursus
americanus), red fox (Vulpes vulpes), mink (Mustela vison), snowshoe hare (Lepus
americanus), eagle (Buteoninae sp.), longhorn sculpin (Myoxcephalus octodemspinosus),
cod (Gadus morhua), and pollock (Pollachius virens) (see Appendix II).
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Spiess and colleagues suggest that the faunal assemblage at Reversing Falls
features elevated proportions of mammalian and fish remains, with lower than expected
avian remains. He suggests that the high proportions of mammalian remains are
consistent with patterns observed for the Middle Maritime Woodland period in the
Quoddy Region, noting that “Partridge Island also yielded a large majority (75%) of
mammal remains in its Middle (Maritime) Woodland component” (1990:19). The
abundance of mammalian and fish remains led Spiess to conclude that it “may be
suggestive of summer residence at Reversing Falls” (Spiess et al. 1990:19).
Spiess’s suggestion that fish remains were particularly abundant at the site is
notable given that recent work by Jesse Webb has demonstrated that the widespread use
of ¼ inch [6.4 mm] screens for much of the 20th and early 21st centuries lead to fish being
“vastly under-represented in zooarchaeological studies” (2018:34). This
underrepresentation of fish remains in faunal assemblages stems from the widespread use
of ¼ screens, the prioritization of larger faunal remains, and possibly to a trend of
exploiting smaller fish at sites on the Mainland Quoddy Region (Webb 2018).
Analysis of the faunal assemblage collected during the 2017 and 2018 field
seasons is still in process, but as of the publication of the 2019 report, 1182 pieces of
bone were identified. Notably these bones were identified in an approximately random
order, and do not necessarily represent a complete picture of the assemblage, but
generally the data adhere to earlier trends identified for the site by Spiess. Mammals
dominate the assemblage with 68% NSP, fish represent 30% NSP, and bird bones
represent 2% NSP, which is consistent with Spiess’ earlier observation that bird bones
were not abundant on this site (Hrynick et al. 2019:25; Spiess et al. 1990:19). In
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particular, the abundance of sculpin (Myoxcephalus octodemspinosus) was seen as
evidence that the site was occupied at least from spring to fall, though the presence of cod
bones suggests year-round occupation (Hrynick et al. 2019:26).
Spiess’ analysis of the shellfish assemblage revealed considerable diversity in
species exploited, and he noted the recovery of:
a more diverse mollusc (shellfish) fauna than has been reported from other shell
middens on the Maine coast. Apparently the diversity of shellfish were used for
food, which raises the question of why such a patterns does not occur at other
Maine sites” (1990:2).
The shellfish assemblage was dominated by soft-shelled clam (Mya arenaria), but
contained higher than expected proportions of blue mussel (Mytilus edulis), sea urchin
(Echinoidea), Atlantic dogwinkle (Nucella lapillus), eastern mud whelk (Ilynassa
obsolete), Atlantic plate limpet (Notoacmaea testudinalis), hairy colus (Colus pubescens),
periwinkle (Littornia), northern cardita (Cyclocradia borealis), and barnacles (Balanus
sp.). The elevated proportions of blue mussel are consistent with David Black’s
observations for other Middle Maritime Woodland middens in the Quoddy Region.
The excavations of 2017 and 2018 revealed patterns similar to those observed in
1989, with soft-shell clam (Mya arenaria) dominating, and significant lenses of horse and
blue mussel shells (Mytilus sp.). These excavations confirmed patterns identified by
Spiess and colleagues at Reversing Falls, and the Quoddy Region at large, in that the
shellfish assemblage was diverse, with a variety of smaller shellfish being utilized such as
northern whelk (Buccinum undatum). One pattern identified in these recent excavations is
the intensive exploitation of green urchin (Stonglyocentrotus droebachiensis), which
occur throughout the midden but also occur in concentrated lenses on the site. The
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presence of acorn barnacle on the site (Balanus balanus) is significant, and its relative
abundance coupled with its distribution throughout the midden suggest that it was being
intentionally collected and utilized (Hrynick et al. 2019:25).
Aside from data about subsistence at the Reversing Falls site, the discovery of
Feature 3 in the summer of 2017 represents the only confirmed living surface found at the
site. The feature is a saucer shaped gravel living surface, that is “consistent with other
well trampled and potentially repeatedly occupied coastal dwelling surfaces from the
region” (Hrynick et al. 2019:23). That this dwelling site was potentially occupied
repeatedly for a long period of time is confirmed by the presence of ceramics in the
feature belonging to 7 ceramic vessels, 6 of which were cooking pots and 1 of which is
likely a pipe. Organic residue from a sherd belonging to vessel lot A, which represents a
grit tempered pseudo-scallop and dentate impressed vessel, was sampled and returned an
uncalibrated date of 2190±30 B.P (Beta-491646; food residue; δ13C= -20.2‰)
representing at least one period of occupation of the dwelling represented by Feature 3.
All of the subsistence and settlement data presented here must be interpreted in
light of the unique geological and ecological situation of the site itself. The site’s location
is not entirely in line with models of site location for the region, especially in that it is
exposed and lacks shelter from winds and is not next to a clam flat. The site may have
been an advantageous stopping point, because canoe travel was dangerous most of the
day owing to the rushing of water between Leighton Neck and Falls Island at both high
and low ties. Therefore, the site may have been a good place to stop while waiting for
slack tide, as using the often-dangerous water route at slack tide would avoid the need for
a long portage (Spiess et al. 1990:1). The Reversing Falls site also offers an expansive
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viewshed of Dennys Bay and Whiting Bay, and may have been chosen to monitor or
control access to portions of Cobscook Bay (Hrynick et al. 2019:14).

2.3 Ceramic Technology in the Far Northeast and the Maritime Peninsula
The emergence of ceramic technology around 3050 B.P. is one of the most
important manifestations of Maritime Woodland technological change. The following
section summarizes current understandings of how ceramics were created, what forms
they took, and diachronic and temporal patterns of variation. This summary complements
my examination of vessel use, which I present in the following section.
2.3.1 Ceramic Technology and Context of Creation
The creation of a ceramic object involves the intentional combination of clay and
aplastic materials, its formation into a vessel, and its subsequent transformation into a
usable object through firing. There are many factors that control the acquisition and
combination of materials into a ceramic vessel, and although ancient potters created a
functional object, these objects were a physical extension of the culture that created them.
Elizabeth Chilton succinctly sums up how functional and cultural factors are channeled
into a series of decisions made by a potter, decisions that are preserved in the form of
attribute states:
There may not be “logical” or obvious social or technical advantages to specific
choices, at least not from within a strictly ecological or evolutionary framework.
Therefore, archaeologists must also turn to historical explanations of meaning in
material culture in order to understand the complexity of technical choice
(1998:160).
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The first choice a potter makes involves the acquisition of clay. Limited studies
have been conducted on clay sourcing in the study region, but X-Ray Diffraction (XRD)
analysis of ceramics from sites in the upper Androscoggin Valley and sites in Casco Bay
demonstrate that the potters in the Androscoggin Valley preferred varved clays of
lacustrine origin, while coastal potters used the glacio-marine clays of the Presumpscot
Formation (Grannell et al. 2007). This suggests that potters in the Quoddy Region were
using clay from the Presumpscot Formation to make ceramic vessels, although no XRD
analysis was performed on ceramics from Reversing Falls.
The second choice a potter makes is the selection of an aplastic substance, known
as temper, to the clay to prevent cracking while drying and firing. Potters on the Maritime
Peninsula utilized a limited suite of tempering materials, with crushed quartz, crushed
granite, and crushed shell being the most common, although the latter material did not
appear until 1350 B.P. (Petersen and Sanger 1991). Crushed hematite was sometimes
added to grit tempered vessels, (see Newsom 2017; Woolsey 2017), and recent research
demonstrates a long lived, though uncommon, pattern of tempering vessels with spruce
and fir needles (Newsom and James 2019).
The utilization of these specific materials had functional significance in that they
prevented the clay from cracking while drying and firing, but it is clear that cultural
factors strongly influenced materials selected as temper. For instance, Chilton’s
comparison of ceramics from Iroquoian and Algonquian areas shows a strong preference
for quartz among Algonquin potters, despite the fact that it “is not an optimal inclusion
type…it expands much more quickly than clay and can lead to crack initiation”
(1998:149). So although quartz performs adequately as a tempering agent, it is much
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more likely to fail and initiate cracks than other tempers during prolonged periods of
cooking. Chilton (1998) suggests the enduring preference for quartz temper among
Algonquians in the Northeast is related to poorly understood cultural factors that
influenced the Algonquian household level of ceramic production. Ammie Mitchell’s
(2017) investigations of tempering agents on sites from New York hint at possible
cultural factors that encouraged the persistence of crushed quartz temper. She suggests
that quartz cobbles were heated and plunged into food to cook them (a method known as
hot rock cooking) and that this preference for quartz cobbles resulted in fire treated quartz
that could be crushed and used as temper. She suggests this practice represents “a
continued practice of earthoven cooking transformed into portable vessels” (2017:205).
A closer examination of crushed granite temper by contemporary researchers has
revealed the existence of sub-regional patterns within the Maritime Peninsula, with
Bonnie Newsom noting that granitic tempers in the upper Penobscot valley contained an
elevated proportion of feldspar, a phenomenon which may reflect the use of granites
containing naturally high ratios of feldspar, but which could also indicate that potters
“sieved or even hand processed mineral inclusions to achieve higher quantities of
feldspar for pot performance or aesthetic reasons” (Newsom 2017:161). An opposite
preference for feldspar poor granites was observed in the Gaspereau Lake region of Nova
Scotia with Cora Woolsey reporting “Feldspar-Poor Granite” as the most common
temper type, which she notes frequently co-occurs with crushed hematite (Woolsey
2017:64). She also notes a preference for blue quartz (Woolsey 2017). Hematite temper is
noted in the region, and Woolsey notes that it most commonly co-occurs with quartz
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temper, and that sherds exhibiting quartz/hematite temper are “noticeably harder than
average” (Woolsey 2017:66).
The emergence of shell temper in the Maritime Peninsula around 1350 B.P, and
its dominance after 950 B.P. represents a significant departure from primarily grit
oriented tempering technologies. The chronology of its adoption is given in more detail
later in this chapter but in brief, shell temper emerges around 1350 B.P. (650 A.D.) in
regions of eastern North America as far removed as the Mississippi and Ohio Valleys, the
Mid-South and Mid-Atlantic, and the Maritime Peninsula (Feathers 2006:100–101;
Petersen and Sanger 1991:142–143). Similarly, shell begins to dominate in both coastal
and inland sites throughout eastern North America after 1000 A.D. (950 B.P.) (Feathers
2006). The exact reasons for its widespread adoption are still poorly understood, although
experimental studies have demonstrated that most shell temper was burned prior to use, a
process that significantly strengthened fired vessels, improved their ability to hold water,
and increased their ability to be heated for long periods without cracking (Feathers
2006:93).
After a vessel was formed from clay and temper, its surface was often modified,
usually to make it smooth in order to apply decoration. A variety of materials and
implements used to smooth the interior of a ceramic vessel have been identified through
“finishing marks” ranging from fingers, to smooth stones, to flakes and many other
materials (Kristmanson and Deal 1993). Perhaps one of the least understood connections
is that of coniferous trees to ceramic manufacture in the Far Northeast. Kevin Leonard
documented an impression of a large conifer twig in the interior surface of a vessel from
Skull Island, New Brunswick, noting that “The impression of a conifer twig, alluded to
33

earlier in this chapter…raises the possibility that these may have been used to finish the
interior surfaces” (Leonard 1996:116). Similarly Reber and Hart (2008) documented the
use of pine pitch as a sealing substance on pottery from New York State, and Bonnie
Newsom’s (2019) recent work in coastal Maine has demonstrated the use of spruce and
fir needles as tempering material.
After a vessel is suitably smoothed and finished, various types of decoration are
often applied to the surface, all of which are discussed in the following section. The final
step in creating a usable ceramic vessel is firing, and this is perhaps the least understood
process of any, due to lack of direct evidence for firing practices on the Maritime
Peninsula. No kilns or pits with ceramic wasters have been documented, and it is likely
that most vessels were open fired.
2.3.2 Ceramic Forms
On the Maritime Peninsula, recovered whole and partial ceramics have indicated
that forms are mostly restricted to cooking pots and occasional pipes, and David Sanger’s
characterization of the ceramic record largely rings true today: “In Maine, ceramics are
restricted almost entirely to vessels; pipes are quite rare, and figurines unknown” (Sanger
1979:111). Yet despite the general accuracy of this statement, archaeologists’
understanding of ceramic forms in use during prehistory is limited by a variety of factors.
The most important limitation affecting archaeological understanding of ceramic forms is
the fragmentary state in which ceramics are found. Most ceramics are found as small
sherds, reduced from larger fragments due to their fragility and taphonomic factors such
as trampling and freeze-thaw cycles (Petersen and Sanger 1991; Willoughby 1909). The
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fragmented nature of the ceramic record has therefore impeded a truly accurate
assessment of ceramic forms, and the earliest of researchers noted that “Our knowledge
of New England earthenware is derived, therefore, largely from fragments” (Willoughby
1909:83).
An archaeological bias towards sherd-level examination, has until recent years,
limited archaeological knowledge of ceramic forms (Dincauze 1975). A long-standing
focus on the minutiae of decoration has blurred our understanding of technological
attributes of paste, temper, and morphology. Since the 1970s this pattern has changed as
vessel lots became the preferred unit of analysis (see Dincauze 1975). A focus on vessels
as opposed to sherds allows a more accurate reconstruction of individual vessel
morphology and use. Although the physical and theoretical biases mentioned noted have
impeded our view of ceramic morphology, the following sections outline current
understandings of how morphology and vessel capacity varied through time and space.
2.3.3 The Emergence of Ceramic Technology
Ceramics first enter the archaeological record of the Maritime Peninsula around
3050 B.P. The earliest ceramic horizon is dominated by grit tempered, interior-exterior
cordage and fabric impressed vessels with conical-bottoms, which occasionally feature
incision and irregular punctation as secondary surface treatments, especially in mortuary
contexts (Heckenberger et al. 1990:122; Petersen and Sanger 1991:127–128; Taché
2005:189–190; Taché and Craig 2015:177; Turnbull 1986:19–21). These ceramics have
been identified by various researchers, but the designation Vinette I, which was devised
by William Ritchie during his studies in Brewerton, New York has gained the widest use
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(Petersen and Sanger 1991; Ritchie and MacNeish 1949; Ritchie 1965; Taché 2005).
Vinette I ceramics are associated with Ceramic Period 1 (CP 1) in Petersen and Sanger’s
chronology for the Maritime Peninsula (Petersen and Sanger 1991). Vinette I ceramics
are noted for their technological homogeneity over a wide area of the Northeast, with
their distribution including much of present-day Pennsylvania, Maryland, Delaware, New
York, New Jersey and the New England States in the U.S.A., and Ontario, Quebec and
the Maritime Provinces in Canada (Taché 2005:166–170)
The functional reasons for adopting ceramics, and their actual place of origin, has
been debated in the Northeast since their first recognition in the nineteenth century, with
early scholars such as Charles Willoughby suggesting their introduction from other areas
of the continent:
the art of pottery making was introduced into these states by that group of people
whose culture centered on the Great Lakes, and who succeeded in driving
eastward and expelling from our territory the non-pottery making people
(Willoughby 1935:190)
Although Willoughby attempts to reconcile ceramic traditions in New England
with those seen in other areas of North America, he perpetuated the notion that New
England and the Maritime Peninsula were cultural backwaters, possessing technological
traditions that were merely crude imitations of those observed in other areas of the
continent. By the mid-twentieth century, more intensive archaeological examinations of
Vinette I ceramics, and more quantitative comparisons with assemblages from other areas
of North America led Ritchie and MacNeish (1949) to assert that “this type could not
have been derived from the south where cord-marking is rare or absent in the earliest
cultural platforms” (1949:100).
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Ritchie’s observation regarding the rarity of cordage impression on the earliest
ceramic horizons of the Southern United States is pertinent, as recent research has
suggested that coastal areas in northern Florida, Georgia and southern South Carolina
were the earliest loci for ceramic development in North America, around 4,5000 B.P.
(Sassaman 1998:102; Taché 2005:168). These ceramics were noted for their “basin”
form, which was characterized by shallow sides, flat bottoms, fiber temper, and
decoration that was confined to incision and punctation. Sassaman (1998) suggests that
these vessels may have been used as “portable versions” of cooking pits, with heated
rocks being dropped directly into simmering food contents, that he suggests was
dominated by animal grease, hickory nuts, and small gastropods (1998:121). These
vessels may have been closely associated with steatite bowl making traditions, and their
simultaneous use may have spurred the later development of steatite tempered ceramic
vessels in the Mid-Atlantic region around 4000–3500 B.P. (Taché 2005:168).
In contrast to the ceramic forms that developed in the Southeast, Vinette I
ceramics took the form of “pots”, with capacities usually under 4 litres (Petersen and
Sanger 1991). The ceramic basins of the Southeast were associated with some of the most
sedentary groups of hunter-gatherers in North America, while the highly portable conical
bottom pots of the Northeast are a hallmark of hunter-gatherer groups who had relatively
high levels of mobility (Deal et al. 2019:170–171; Linton 1944:371–372). A more indepth explanation of Vinette I vessel use will be given later in this chapter, but briefly,
Taché’s research has suggested that Vinette I ceramics were used predominantly to cook
aquatic organisms in much of the range in which they were used (Taché and Craig
2015:186). Accordingly, the best explanation for the emergence of these ceramics in the
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Northeast involves independent invention within the Far Northeast, and subsequent
dispersal through most of the study region, a phenomenon that is likely associated with
the Meadowood interaction sphere. Taché’s examination of Vinette I ceramics in general
led her to conclude that they were a “distinctly northeastern ceramic innovation”
(2005:169) with little correspondence to ceramics traditions to the south and west.
2.3.4 Middle Maritime Woodland Patterns
By about 2150 B.P., ceramics on the Maritime Peninsula diverge markedly from
the ceramic traditions that characterized the preceding millennium. The dominant
ceramic forms continued to be grit tempered cooking pots. Petersen and Sanger note that
conoidal bases became more common in CP 2, and that vessel capacity increased by 25%
or more, meaning that most vessels had capacities in excess of 5 litres (1991:131).
The most dramatic departure from earlier ceramics involved the thinning of vessel
walls, the smoothing of interior and exterior surfaces, and the intentional decoration of
the outer walls with pseudo-scallop impression, dentate impressions, irregular
punctations, and to a much less degree incision. Other regionally novel embellishments
and decorative techniques developed, most notably castellations, and Petersen and Sanger
note that:
The presence of castellations, or equally spaced raised areas on the lip surface,
also differentiates CP 2 ceramics from Maine and the Maritimes from
contemporaneous ceramics with the west and south (1991:133).
Another notable phenomenon is the arrangement of punctations on the vessel’s surface.
Simple circular punctates arranged in a linear fashion characterize ceramics of the Late
Maritime Woodland, but the irregular punctates of the earlier Middle Maritime Woodland
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were “applied in a similar fashion to the stamping tools that they co-occur with, that is,
closely spaced with a certain sense of full field interrelationships rather than as discrete
elements” (Petersen and Sanger 1991:139). Taken together, this heightened decorative
complexity and technological mastery lead Petersen and Sanger to characterize the
ceramics of CP 2 as “an early perceived peak in terms of technological proficiency and
decorative elaboration” (1991:131).
Although the complex thin-walled ceramics just described were characteristic of
CP 2 and the earlier portion of the Middle Maritime Woodland in general, Petersen and
Sanger suggest that CP 1 style ceramics may have co-existed with these ceramics for one
to two centuries, and a third largely undecorated style with limited punctations may have
also been contemporaneous (1991:131). The co-existence, and subsequent disappearance,
of at least three distinct ceramic styles in the early centuries of the Middle Maritime
Woodland lead Petersen and Sanger to note that:
the presence of contemporaneous but divergent ceramic forms during the period
from ca. 3050 B.P. to 2150 B.P. remains one of the most intriguing questions yet
to be resolved in the documentation of a ceramic sequence for Maine and the
Maritimes (Petersen and Sanger 1991:131)
Despite the ambiguous co-existence of ceramic technologies in the first centuries
of the Middle Maritime Woodland, pseudo-scallop and dentate impressed ceramics
dominate until 1650 B.P., when a thickening of walls, an abandonment of pseudo-scallop
impression, and an increased “crudity” of manufacture herald the beginning of CP 3 style
ceramics. CP 3 ceramics changed little from CP 2 ceramics, except for the characteristics
just noted, although in southerly and westerly portions of the Maritime Peninsula
undecorated ceramics featuring cord paddling exist as a secondary horizon. This
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secondary style is reminiscent of CP 1 ceramics, with the major difference being the
smoothing of interior walls on these later pots (Petersen and Sanger 1991:139).
The most significant disjuncture in Middle Maritime Woodland ceramic
technology occurs around 1350 B.P., as ceramics characteristic of CP 4 begin to emerge.
Vessels forms continued to be dominated by cooking pots averaging 6–8 litres in
capacity, although there is evidence that smaller vessels were used too (Petersen and
Sanger 1991:142). Dentate impression is abandoned during this period, and cord wrapped
stick impression dominates. Only about a third of the exterior surface of the vessel is
covered in cord wrapped stick and simple punctate impression, which is an important
departure from the dentate and pseudo-scallop decorations of the proceeding periods
which covered almost all of the vessel’s surface.
Evidence for two learning networks pertaining to cordage and ceramic
manufacture is again demonstrated in the cordage impressions featured on CP 4 ceramics,
with Z twist cordage impressions dominating 58% (n=34) of all coastal vessels from
Casco to Frenchman Bay, and S twist cordage impressions dominating 72% (n=28) of all
inland vessels from the Saco, Androscoggin, Kennebec and Penobscot River valleys
(Petersen 1996:103–104). These learning networks consisted of cultural conditions that
influenced ceramic manufacture, and were passed between generations.
An important transition in the manufacture of vessels themselves begins to occur
during the later centuries of CP 4, as shell temper began to be used to a limited degree
after 1350 B.P (Petersen and Sanger 1991:142), a century that also marks the limited
adoption of shell temper in huge swathes of eastern North America, from the Mississippi
and Ohio valleys to the Mid-South and Mid-Atlantic (Feathers 2006:100–101). Why shell
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temper began to be adopted over such a large area of North America, and the mechanisms
of its distribution, remain largely unclear. The end of CP 4 on the Maritime Peninsula
does however represent the breakdown of a multi-millennia pattern of using crushed
granite and quartz as temper, and the disintegration of the distinct coastal and interior
learning networks evidenced by cordage twist patterns, which testified to:
an unbroken pattern of population differentiation…from CP 1 through CP 4, a
period of about 2000 years in duration…this pattern is in notable contrast to the
situation in subsequent Ceramic Period 5 (Petersen and Sanger 1991:144).
2.3.5 Late Maritime Woodland Patterns
By about 950 B.P. learning networks that had spanned the Early and Middle
Maritime Woodland appear to breakdown, and there was a marked increase in the use of
shell temper occurs, both of which herald in Late Maritime Woodland ceramic
technology. Generally, there is much stylistic continuity with CP 4, as most vessels
continue to feature cordage impressions on the upper third of their exterior surface.
Average cordage size decreases, and circular punctates become smaller. An increase in
the thickness of vessel walls during CP 5 may indicate a small increase in capacity
(Petersen and Sanger 1991:144).
The widespread use of shell temper on the Maritime Peninsula after 950 B.P. is
significant evidence of technological change, with Petersen and Sanger noting:
Although the usage of shell temper undoubtedly occurred before CP 5, its
distribution during CP 5 times was remarkably widespread and largely
synchronous both within the Maine-Maritimes region and adjoining areas to the
south (Petersen and Sanger 1991:144)
Their assertion that the rise in the use of shell temper is synchronous with areas to the
south is significant, because more recent research has demonstrated that although shell
41

tempered was used by about 1350 B.P. (650 A.D.) in many disparate parts of eastern
North America, it only becomes the dominant temper type after 950 B.P. (1000 A.D.) a
pattern that is documented for the Maritime Peninsula, as well as the Mississippi and
Ohio valleys, the Mid-South and parts of the Mid-Atlantic (Feathers 2006).
Although the coastal/interior learning networks evidenced by cordage twist which
characterized ceramic technology in the preceding periods break down in CP 5, Petersen
and Sanger suggest that a more significant technological and stylistic barrier emerges at
the Piscataqua River. Ceramics made from the Piscataqua River to Cape Cod diverge in
terms of form, the use of shell impressions as decorative motifs, and the use of actual
scallop shells (Placopecten sp.) as temper, all of these attributes “were unknown on
contemporaneous pottery from areas to the north in Maine and the Maritimes” (Petersen
and Sanger 1991:150).
By the end of CP 5 and the beginning of CP 6 more globular vessel forms are
adopted, and by the end of CP 6 conoidal forms are abandoned. Decorative motifs used in
CP 6 changed very little, and cordage impressions remained dominant. CP 6 did herald
significant technological changes, as grit temper increases in abundance once more, and
ceramics become dramatically thinner, with the walls of CP 6 vessels tending to be 60–
80% thinner than ones in the preceding period (Petersen and Sanger 1991:151).
By the end of CP 6 and the beginning of CP 7, ceramics from western and
northern portions of the Maritime Peninsula diverge, with more Iroquoian influence
demonstrated for ceramics in western Maine, the south shore of the St. Lawrence, and the
Gaspé Peninsula. These influences are most evident by the use of pronounced collars,
often with square openings, and decorative motifs that feature geometric patterns
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executed via incision. In the rest of the Maritime Peninsula ceramics remain cordage
impressed, and fabric paddling re-emerges as a decorative motif. The most important
phenomenon that occurs during CP 7 is the abandonment of ceramic technology, and
increased use of European made copper kettles. Exactly when and why ceramics were
abandoned throughout the region remains poorly understood, but it is likely the early
contact between Indigenous peoples and Europeans in the sixteenth century lead to the
abandonment of ceramic manufacture in much of the Maritime Peninsula by 1600 A.D.,
while the use of ceramic technology lingered in adjacent parts of southern New England,
New York, and Ontario until almost 1700 A.D. (Petersen and Sanger 1991:159–160).

2.4 Ceramic Use on the Maritime Peninsula
2.4.1 General Patterns
The trajectory of research relating to ceramic use on the Maritime Peninsula was
given in Section 2.1.2, and from this body of research two general trends emerge. In my
discussion of how ceramics were used, I use the terms “cooking” and “processing”.
Processing is often used because it recognizes that material heated in pots was not always
consumed (e.g. oils that were used as cosmetics). The purposeful extraction of oils for
non-food use is discussed in Section 2.5. Karine Taché’s collaboration with Oliver Craig,
and their examination of CP 1 ceramics in the Far Northeast led to the identification of
the first trend, which is the intensive processing of aquatic organisms in Vinette I ceramic
vessels. They found that 53% of pots from coastal sites (n=21) featured lipid profiles
consistent with the processing of aquatic organisms, a pattern that was also observed for
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interior sites, with 40% of vessels (n=29) exhibiting lipid profiles consistent with aquatic
processing (Taché and Craig 2015:182). These data led Taché and Craig to suggest that
“pottery initially developed in this region to process freshwater and marine organisms at
episodic social gatherings during periods of high resource abundance” (2015:187). The
noted that the processing of aquatic organisms is a distinct phenomenon that lead to the
emergence of ceramics in hunter-gatherer societies throughout the world, most notably
the Ertebølle of northern Europe and the Jōmon of Japan. They saw this wider
phenomenon as evidence that:
abundant aquatic resources may have drawn communities together, encouraged
investment in the production of pottery and promoted the articulation of new
kinds of social relations. Surpluses derived from these rich aquatic ecotones may
have facilitated a reduction in mobility, contributing to increased social
complexity and also resulting in population increases (Taché and Craig 2015:187)
Although these observations and hypotheses are significant and compelling, it is
notable that in sampling one-hundred-thirty-three vessels from thirty-three sites in the Far
Northeast, only one vessel was sampled from a single site on the Maritime Peninsula; the
Knox site (Taché and Craig 2015). More in depth research into early vessel use on the
Maritime Peninsula is sorely needed to better understand how vessels were being used, as
recent research has shown that although the patterns observed by Taché and Craig are
evident for most of New England and Quebec, early ceramics in Upper Great Lakes,
where CP 1 vessels are known to occur, are linked more closely with the processing of
mixed terrestrial and plant products, and the intensive processing of acorns (Skibo et al.
2016).
The second general trend characterizing vessel use on the Maritime Peninsula is
the processing of more mixed foodstuffs in ceramic vessels as the Maritime Woodland
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period progressed. Michael Deal’s multi-decade analysis of ceramic vessels from the
Mud Lake Stream and Fulton Island sites (see Deal and Silk 1988; Deal 1990; Deal et al.
1991), coupled with recent analysis of ceramics from a number of other sites in Nova
Scotia and New Brunswick has provided evidence of increasingly mixed processing and
cooking in the Middle and Late Maritime Woodland (Deal et al. 2019). Deal et al.
describe this as “a trend during the Woodland period from a focus on the use of ceramic
vessels for preparing aquatic foods, to use in preparing food mixtures (e.g., stews)”
(2019:184). This conclusion was based on the testing of nineteen vessels from eight sites,
of which at least eleven vessels displayed evidence for mixed processing (Deal et al.
2019:182).
The dominance of aquatic processing in Early Maritime Woodland assemblages,
and the dominance of mixed processing in Middle and Late Maritime Woodland
assemblages positions the Early-Middle Maritime Woodland transitions as a potentially
pivotal period in understanding changing patterns of vessel use. That this period aligns
with CP 2, and the emergence of ceramics that have been characterized as an “early
perceived peak in terms of technological proficiency and decorative elaboration”
(Petersen and Sanger 1991:131) is a potentially significant transitional period, and
warrants continued research.
Cora Woolsey’s examination of sherds surface collected and excavated by George
Frederick Clark as part of her master’s thesis represents another data set for the Maritime
Peninsula (2010). Carbonized encrustations from a total of 14 vessels were analysed, with
3 from the Big Clearwater Site, 2 from the Forks site, 3 from unknown sites on the
Miramichi, and 6 from unknown sites in New Brunswick. The results demonstrate that a
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variety of organisms, both terrestrial and aquatic, were being processed in these vessels
but the small number of vessels sampled from each site precludes the identification of
larger patterning. The most significant observation was the presence of marine signatures
on a vessel from the Forks Site on the Miramichi River, a phenomenon Woolsey suggests
“raises…the possibility…that it (or its contents and temper) was transported from the
coast to the interior” (Woolsey 2010:236–237).
2.4.2 Quoddy Region Patterns
Outside the scope of these two research projects, a limited number of organic
residues from ceramics have been sampled from the Quoddy Region as part of research
projects not directly concerned with broader patterns of vessel use. David Black’s
examination of carbonized residues from ceramic vessels found at the Weir (BgDq6) and
Camp (BgDq4) sites using bulk isotope analysis constitute the only dataset for vessel use
in the Quoddy Region (Black 2003, 2017). Importantly, both of these sites were situated
in the Bliss Islands, and therefore are part of the Insular Quoddy Region. These vessels
were sampled as part of a larger research project concerning the hunting, processing and
consumption of marine mammals in the Insular Quoddy Region.
Out of 8 vessels sampled at the Weir site, 7 vessels returned δ13C and δ15N values
within one standard deviation of accepted values for C3 herbivores and marine or
migratory birds. The one exception to this is the vessel represented by sherd
BgDq6:1332, which returned values consistent with the processing of marine mammals,
and Black posits: “Probably, people cooked grey seal meat or rendered sea [sic] oil in the
ceramic vessel represented by this sherd” (Black 2017:81). Notably this vessel was
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dentate impressed, and was best classified as CP 2/CP 3, placing it comfortably within
the Middle Maritime Woodland. This pattern is consistent with Black’s (2017) assertion
that seal hunting peaked in the Middle Maritime Woodland.
The situation at the predominantly Late Maritime Woodland Camp site was quite
different, and out of 7 vessels sampled, all returned values within one standard deviation
of anadromous fish, freshwater fish, or migratory and marine birds, with no evidence of
the processing of terrestrial or aquatic mammals in ceramic vessels (Black 2017:82).
The data presented here represents all published results for the Maritime
Peninsula, and the uneven distribution of data is notable. A total of 50 vessels have been
analysed from thirteen different sites, and one unprovenienced collection. Some
unpublished data from “gray literature” is not covered here due to inaccessibility (e.g.,
Suttie 2014).

2.5 Container Technology in the Historic Record
Ceramic technology was but one container technology in use by people living on
the Maritime Peninsula. The preceding sections have chronicled archaeological
knowledge about the emergence, development, and use of ceramic technology on the
Maritime Peninsula, and how these objects fit into Maritime Woodland period society. As
Elizabeth Chilton’s quote in Section 2.3.1 states, archaeologists must occasionally turn to
“historical explanations of meaning in material culture” (1998:160). The following
section details how wooden and metal cooking vessels were used to process foods
following the abandonment of ceramic technology sometime before 1600. The ability that
historical records and oral traditions have to inform archaeological interpretations of
47

foodways and specifically food processing is substantial, and recent work in eastern
Maine has connected archaeological phenomena to historically and ethnographically
observed behavior. Robert Ingraham has documented ritualized disposal of butchered
seal bone (2011:98), and Brian Robinson and Sky Heller have connected sea mink cranial
elements to ethnographically attested medicine bags at the Holmes Point West site in
Machias, Maine (2017:100). Recognizing growing evidence that connects historically
and ethnographically documented phenomena to Maritime Woodland period
archaeological evidence, I have summarized patterns of container use documented for the
Maritime Peninsula.
2.5.1 Cooking Vessels in the Early Historic Period
There are almost unlimited ways in which animal flesh and fats and plant
products can be combined and processed in a cooking vessel. Despite this, some patterns
do emerge from the historic and ethnographic record. Early French explorers and
chroniclers like Lescarbot, Denys, and LeClercq offer descriptions of the foods that
ancestral Wabanaki people were consuming in the seventeenth century. Foods consumed
during this period included a variety of marine and freshwater fish, terrestrial and marine
mammals, birds, and a variety of plants (see Denys 1908; LeClercq 1910; Lescarbot
1928). Perhaps more importantly in the context of this study, these early sources also
offer descriptions of how container technology was used to process and cook these foods.
Three types of cooking vessels are documented in the historic literature for the region,
and they include vessels made of wood, bark, and brass or copper.
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Denys provides the most detailed description of wooden cooking vessels, which
he describes as being carved from the butt of a fallen tree. His description of its use in
cooking follows:
The kettle being finished, it had to be used. To this end they filled it with water,
and placed therin that which they wished to have cooked. To make it boil, they
had big stones which they placed in the fire to become red hot. When they were
red, they took hold of them with pieces of wood and placed them in the kettle,
[when] they made the water boil. Whilst these were in the kettle, others were
heating. Then they removed those which were in the kettle, replacing them there
by others. This was continued until the meat was cooked (Denys 1908:402).
The use of wooden cooking vessels throughout much of the Maritime Peninsula and
eastern Canada in the seventeenth century is confirmed by almost identical descriptions
by Lescarbot (1914:222) and LeCercq (1910:120–121). The indirect heating of these
wooden cooking vessels, and the use of rocks to provide heat contrasts with the practice
of direct heating copper and brass kettles over a fire. Early French and Basque traders
likely introduced brass and copper cooking pots to the Indigenous people of the region by
the sixteenth century, and they became highly desired and revered objects (see Calvin
1975). Lescarbot notes that “above everything the kettle has always seemed to them, and
seems still, the most valuable article they can obtain from us” (1928:441).
These kettles were likely used to process a wide variety of foods, and their
durability made them especially valued. It is clear that their value transcended pure
functional benefits, as evidenced by LeClercq’s observation that: “Gaspesians [Mi’kmaq]
never clean their kettles except for the first time they use them, because, they say, they
are afraid of the verdigris” (LeClercq 1910:121).
Lescarbot offers further insight into the cosmological ideas associated with brass
and copper cooking pots, noting their frequent use as grave furnishings. Lescarbot tries to
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dissuade a Mi’kmaq man from putting a kettle in the grave of a deceased man. The
Mi’kmaq man states that the kettle is needed in the afterlife, and that the peculiar lack of
ringing that it made was evidence that it was dead and needed to be buried. Lescarbot
rapped on a similarly worn out kettle in an effort to convince him his assessment was
wrong, but his efforts merely emphasized the similarity between the two kettles, with the
Mi’kmaq man stating that it no longer rang “because it is dead, and its soul has gone to
the land where the souls of kettles are accustomed to go” (Lescarbot 1928:440).
2.5.2 General Processing
The use of cooking vessels to boil and stew various meats and plants is well
documented. LeClercq recounts the use of a kettle by a Mi’kmaq woman to prepare a
soup of porcupine meat and trout (LeClercq 1910:174–175). The popularity of soup and
stews amongst the Indigenous inhabitants of the Maritime Peninsula was noted by Denys
“They had always a supply of soup, which was their greatest drink” (Denys 1908:402).
There are few other descriptions of the exact methods used to process and cook
foods in kettles in the seventeenth century literature, but Lescarbot does note how food
was served from a kettle at a Wolastoqiyik feast:
when we went to the River Saint John…they had kettles full. Every one had a dish
made with the bark of a tree, and a spoon as deep as the palm of one’s hand, or
more; and with this they had venison besides (Lescarbot 1928:222).
These references demonstrate that wooden cooking vessels, and later metal kettles served
as important tools to cook a variety of foods.
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2.5.3 Segregated Processing
The preceding section documented the mixing of porcupine meat and fish
together in stews, yet there is ample evidence suggesting that the processing of different
animal products was segregated at feasting events. Chresien LeCercq’s description of a
feast held by the Mi’kmaq on the Gaspé Peninsula offers one of the earliest documented
occurrences of this phenomenon:
The Gaspesians never make a feast of two kinds of meat at once. They do not
mix, for example, the beaver with the moose, nor that with bear, or any other
animal. They even make feasts in which grease and oil are drunk quite pure
(LeClercq 1910:291).
Evidence of the continuity of this practice into the twentieth century is found in a
description of a feast occurring on Saint Anne’s day 1911 at the Mi’kmaq reserve at
Pictou. The description of the foods consumed on this feast day penned by Wilson Wallis
documents the segregated processing of bear fat, fish chowder, and wild potato (Apios
americana):
the women on the reserve have been cooking food. The dry meat and the fresh
meat are cooked rare; some boil bear’s grease, some make fish chowder, and
some cook säge’bin [so-called wild potato] (Wallis 1955:185).
These two references show that at minimum the segregated processing of different foods
was practiced by Mi’kmaq people from the 17th to 20th centuries at certain feasting
events.
2.5.4 Moose and Bear Dishes
Complicating the documented phenomenon of segregated food processing is the
close association of cooking moose meat in bear fat, especially during feasting events.
Moose meat was among the most abundant and versatile of food sources, and could be
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eaten boiled (Denys 1908:402) or dried (Gyles 1736:10). The preservation of moose meat
through smoking and drying, and its stockpiling for winter is well documented, and the
winter stockpile of moose meat is often supplemented by flesh and fat from black bears
(Gyles 1736:10–11). Hibernating black bears were easily targeted in the winter months.
The taking of a black bear in the depths of winter was met with celebration, and its fat
was highly esteemed in Wabanaki culture. In the captivity narrative of John Gyles, he
provides an account of taking a moose caught in bushes, immediately followed by the
taking of a black bear. The butchering of these two animals, especially the bear, lead to a
short period of abundance for him and his captors in the depths of winter on the Saint
John:
The next Morning they followed him on the Track, and soon found the Moose
lying on the snow…thus extraordinarily were we provided for in our great Strait.
Sometimes they would take a Bear, which go into Dens in the Fall of the Year
without any sort of Food, and lie there without any four or five Moths, never
going out till the Spring of the Year:…I have seen some that have come out, with
four Whelps, and both Old & Young very fat, and then we feasted: and an old
Squaw, and Captive, if any present, must stand without the Wigwam, shaking
their Hands and Body as in a Dance: and singing, WEGAGE OH NELO WOH!
which if Englished would be, Fat is my Eating. This is to signify their
thankfulness in feasting Times! (Gyles 1736:9–10)
Although moose and bear products were often consumed separately, the ubiquity of
moose meat combined with the highly valued nature of bear fat lead to the rehydration of
moose meat in bear fat, which became a highly valued food (Wallis 1955:185). A full
description of its preparation and consumption is given in Wilson Wallis’s account of the
celebration of Saint Anne’s feast day among the Pictou Mi’kmaq in 1911:
The moose is taken to the wigwam of the visitors, cooked whole, and is not cut up
before being eaten. Two poles are set up with crotched tops, and from them the
moose is hung. After roasting the moose, they fry the flesh in bear’s grease
(Wallis 1955:185).
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Although this account is recorded over 300 years after Gyle’s account, it is clear that
moose and bear were highly valued foods, especially in the depths of winter, and that
they were often processed and cooked together, especially in feast contexts.
2.5.5 Extraction and Consumption of Oil and Grease
One of the most extensively documented food related phenomenon on the
Maritime Peninsula is the extraction, processing and consumption of pure oils and fats.
Denys’ offers one of the earliest descriptions of extracting and preparing fats extracted
from crushed moose bones, which is given below:
The work of the women was to go fetch the animal after it was killed, to skin it,
and cut it into pieces for cooking. To accomplish this they made the rocks red hot,
placed them in and took them out of the kettle, collected all the bones of the
Moose, pounded them with rocks upon another of larger size, [and] reduced them
to a powder; then they placed them in their kettle, and made them boil well. This
brought out a grease which rose to the top of the water, and they collected it with
a wooden spoon. They kept the bones boiling until they yielded nothing more, and
with such success that from the bones of one Moose, without counting the
marrow, they obtained five to six pounds of grease as white as snoe, and firm as
wax. It was this which they used as their entire provision for living when they
went hunting. We call it Moose butter; and they Cacamo (Denys 1908:422–423).
Denys’ detailed description of the processing of moose fat demonstrates that fats derived
from terrestrial mammals were highly valued. He also documents that seal and fish oils
were highly valued food stuffs, which were often consumed on their own:
They often ate fish, especially Seals to obtain the oil, [which they used] as much
for greasing themselves as for drinking; and [they ate] the Whale which
frequently came ashore on the coast, and on the blubber of which they made good
cheer. Their greatest liking is for grease; they eat it as one does bread, and drink it
liquid (Denys 1908:403)
These concentrated fats were likely valued for their taste and nutrition, and gave variety
to an otherwise lean meat heavy diet. Yet Wilson Wallis documents that in 1911, the
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consumption of boiling bear grease had important cosmological implications among the
Mi’kmaq:
A visitor steps forward to test his capacity for the boiling bear’s grease. (a ginap
could drink about a pint of it. Such a man could do anything; he could change
stone into wood and make it float on water.) The ginap must make the test before
the visitors eat. If he can drink the proffered amount, the chief says, “We will try
the rest; give the women and children their food (Wallis 1955:185).
This reference and the preceding ones already discussed demonstrate the different values
that concentrated fats had in different contexts. References to the consumption of
concentrated fats and oils in the seventeenth century stress their utilitarian uses, while the
latter reference by Wallis to Mi’kmaq consumption of bears grease in the twentieth
century demonstrates its ritual consumption.
2.5.6 Tobacco Smoking
The smoking of tobacco (Nicotiana spp.) in pipes is an activity that is documented
for various ancestral Wabanaki people on the Maritime Peninsula since the seventeenth
century (see LeClercq 1910:90; Lescarbot 1928:298-299). Aside from documenting the
smoking of tobacco, these early accounts tell us little about how tobacco mixtures were
prepared, and if and what other plants were incorporated into these mixes.
Frank Speck’s (1940) description of Penobscot smoking practices in the early
twentieth century offer an idea of the types of herbal blends that may have been smoked
in the preceding centuries, and perhaps in the preceding Maritime Woodland period. He
notes that by the late nineteenth century tobacco was no longer actively being grown by
Penobscot people, but purchased tobacco was still being mixed with traditional herbs
such as red osier dogwood (Cornus stolonifera) and sweet fern (Comptonia asplenifolia):
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The old native plant has of course been entirely forgotten long ago and the
traders’ tobacco has taken its place. Varied mixtures are used as of old. Some mix
the dried and crumpled bark of the squaw bush, nespipa’mkw, [Cornus
stolonifera] with it, and some admix a little dried sweet fern (Comptonia
asplenifolia) leaves called Me’gwai nespipa’mk’w, “Mohawk Tobacco”. In the
tobacco pouch, the men say, a piece of dried beaver castor adds a delicate sweet
flavor to the weed. Oil from the beaver’s scent sac was also mixed with squaw
bush. (1940:195)
Red osier dogwood was often mixed with tobacco to smoke, and Speck goes on to note
that this was a preferred tobacco substitute, and then when out in the woods with no
access to replacement tobacco, men would mix two-thirds of red osier dogwood with
one-third tobacco (1940:195).
2.5.7 Discussion
This section is by no means a comprehensive list of all documented instances of
container use by Wabanaki people and their ancestors, but the examples discussed here do
pinpoint major patterns that governed the use of cooking vessels, and to a lesser extent
tobacco pipes. The list below sums up patterns observed in my review of seventeenth
century and later historical literature:
1. Ceramic technology was abandoned on the Maritime Peninsula before the arrival
of French colonizers and chroniclers in the early seventeenth century (Petersen
and Sanger 1991:159–160).
2. A variety of materials were used to construct cooking vessels on the Maritime
Peninsula during the seventeenth century, but containers made from wood, and
brass and copper kettles of European origin were most common (Denys 1908:402;
Lescarbot 1914:222, 1928:441; LeClercq 1910:120–121). Many of the containers
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in use during the historic period, such as wooden ones, would not preserve
archaeologically except in exceptional circumstances.
3. Cooking vessels were used to cook a wide range of food products such as soups
and stews (Denys 1908:402; Lescarbot 1928:222; LeClercq 1910:174–175).
4. Cooking vessels were used to melt solid fats from bear and seals, and to extract
oils from crushed moose bone and sectioned fish (Denys 1908:403, 422–423;
Wallis 1955:185).
5. Meat derived from different animals was occasionally processed separately from
other types, especially at feast events (LeClercq 1910:291; Wallis 1955:185).
6. Meat derived from different animals were occasionally processed together, and
were highly valued. Dried moose meat rehydrated in bear fat is the most
extensively documented example of this (Gyles 1736:9–10; Wallis 1955:185).
7. Tobacco (Nicotiana spp.) smoking in pipes has been documented since the
seventeenth century (LeClercq 1910:90; Lescarbot 1928:298-299). Early
twentieth century ethnographic data documents the traditional mixing of tobacco
with red osier dogwood (Cornus stolonifera), sweet fern (Comptonia
asplenifolia), and beaver castor (Speck 1940:195).

2.6 Cooking Pots in Oral Traditions
The preceding section has outlined historic and ethnographic references to
cooking vessel use from the 17th to 20th centuries. An examination of Wabanaki oral
traditions from the same period reveals that cooking vessels were believed to possess
transformative properties in a supernatural context. Supernatural beings that inhabited
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underwater spaces were often believed to posses a cooking vessel that had the ability to
transform a small portion of food into a larger one. That this belief is similar to beliefs
documented in a number of societies throughout the world is not surprising, and the
motifs exhibited in the following oral traditions most closely align with D480: Size of
Object Transformed, and D1030.1: Food Supplied by Magic, in Stith Thompson’s motif
index (1955). I outline these beliefs in this section because they show that Wabanaki
peoples associated cosmological, as well as functional and social ideas with an object as
seemingly utilitarian as a cooking pot.
One supernatural being who possessed the power to transform a small portion of
food into an impossibly large one through the use of a cooking vessel is the water
dwelling dwarf known in Penobscot as Alαmbégwinosis (Speck 1935). This being was
believed to dwell underwater, and possessed the ability to change its size at will. The
spontaneous apparition of this being usually foretold death by drowning, but if a human
attempted to capture one, wishes could be granted. An account of this being and its
abilities to transform three kernels of corn into larger ones is recorded in the following
tale collected by Frank Speck from an unknown Penobscot informant:
Another spot in the Penobscot river, about forty miles above Oldtown back of
Lincoln Island in a dense growth of pines and hemlocks, is pointed out as the
abode of one of these beings. The place is isolated. A deep pool lies at the foot of
the ledge. Once a man in a desire to take one of them buried himself in the sand
near where these creatures had been seen. After several attempts he captured one.
The little merman begged to be freed, even offering his captor his sister. In token
of his sincerity he left his bow and arrows with his captor. Soon after he brought
his sister to the place where the Indian lived with his grandmother. The little
woman had with her her cooking and work utensils. The Indian laughed at the
size of the things. But she put three kernels of corn in the kettle and boiled them
and the little kettle became so full of corn that they could not eat it up (Speck
1935:13)
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The Penobscot version of this tale includes both a kettle of unknown material and three
kernels of maize, yet a similar tale from Wolastoqiyik informants concerns the
transformation of a small piece of moose meat into an endless supply through boiling it in
a birchbark kettle. The Penobscot Alαmbégwinosis was known among the Wolastoqiyik
as Lumpegwinosis, and in 1910 Jack Solomon of Central Kingsclear, New Brunswick
related his story to William Mechling. The Lumpegwinosis in this story was captured by
Mekweisit, who promised his sister to be Mekweisit’s companion, with the one condition
that he not scold her for anything she does:
The first thing his wife did was to make a tiny canoe about as long as one’s hand.
When Mekweisit saw it, he said “What’s that for?” “To take us across the lake,”
she said. Mekweisit did not see how they were going to get across the lake in a
canoe of that size, but he did not dare ask her more about it, because her brother
has warned him not to offend her. She then made a tiny little bark kettle and took
a little piece of moose meat. “Now, I’m ready,” said she. He said, “Aren’t you
going to get some provisions together?” She answered, “No; I have all we
need.”…That night, when they made camp, she made a fire, put up a forked stick,
and hung up the kettle, just as if it were a big one. He wondered at the proceeding,
but he dared not question her. When the little piece of moose meat was done, she
cut him off a piece, although the whole thing was no larger than a walnut. But as
soon as she had cut him the piece, it became as large as a good-sized piece of
boiled moose meat. Every time she cut a piece off the meat remained the same
size, but the slice grew large. Thus they travelled for three days, and the moose
meat did not give out (Mechling 1914:67–69).
Together, these two examples document that cooking vessels had both mundane and
supernatural qualities in the context of Wabanaki society. In a supernatural context,
cooking vessels were esteemed for their ability to transform food. In these stories we see
how cooking vessels transformed small kernels of corn and a small piece of moose meat
into a much larger meal, at a time when the characters in the story most needed it.
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2.7 Summary
My central goal in this background chapter has been to show how people living in
the Maritime Woodland period depended on cooking vessels to cook and transform
foodstuffs into edible and tasty meals. I have included this discussion of post-Contact
cooking practices to inform my research questions through direct-historic analogy. The
invention of ceramic pots by 3050 B.P. allow archaeologists to examine how foods were
being cooked on the Maritime Woodland period Maritime Peninsula. Archaeological
evidence suggests an early focus on the processing of marine organisms, with a move
towards more varied and mixed meals through time. Historical and ethnographic
evidence gives use a view of food processing techniques after ceramic technology had
been abandoned, and these references demonstrate that cooking vessels were used for
general stewing, but they were also used for more specialized and ritualized extraction of
oils, and preparations of special meals. The final section of this chapter documents the
supernatural abilities exhibited by cooking vessels in the context of Wabanaki oral
traditions. Cooking vessels were revered in orally communicated stories for their ability
to transform food. The transformative ability that cooking vessels exhibited in
transforming raw meats and plants into edible and tasty meals made ceramics, and later
wooden and brass containers central to the everyday lives of hunter-gatherers on the
Maritime Peninsula.
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CHAPTER 3: METHODOLOGY
My methodological approach is tripartite, with attribute data derived from a visual
analysis of the ceramic assemblage and residue data derived from a chemical analysis of
organic residues adhered on and absorbed in the ceramic sherds. These two methods
produced my core data set, and my third data set is comprised of three-dimensional
reconstructions of sherds destroyed during analysis, which I created with
photogrammetry. I have organized this methodological chapter into three main sections
focusing on these three methodologies, followed by a summary of how I have integrated
them. Within each section I define the methodology, summarize pertinent background
information and the history of use of each method, and define my approach in the context
of contemporary scholarship regionally and worldwide.

3.1 Attribute Analysis
Ceramic analysts in the Far Northeast have employed a number of methodological
approaches to visually analyse sherds, with most early approaches attempting to create
typologies to explain ceramic variation (see Ritchie 1949). In the 1970s, a newly
formalized approach called “attribute analysis” was developed, moving analysis away
from earlier typological systems such as Ritchie’s (1949) “Pre-Iroquoian Pottery of New
York State.” Dena Dincauze’s analysis of ceramic sherds from the Charles River basin of
Massachusetts proved instrumental in shifting the analytical focus in ceramic studies
towards “attributes” as they manifested in individual vessel lots, areas, and the region as a
whole. An important component of Dincauze’s methodology involved the use of
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standardized terms for describing attributes, a model that moved away from earlier forms
of ceramic analysis, which she described as:
…more art than science. Terminology is unstandardized to the extent that two
analysts, selecting differently among sets of synonyms, could conceivably
describe the same sherd in terms so different as to leave no obvious grounds for
comparison. (Dincauze 1975:5)
Attribute analysis as a methodological approach that emphasized standardized descriptive
terminology, and which attempted to analyse ceramic similarities and variations both
within and among ceramic assemblages was quickly taken up by a number of scholars in
the 1980s, with Victoria Kenyon’s (1986) analysis of sherds from the Merrimack Valley,
and James Petersen’s (1980) analysis of sherds from Vermont being two particularly
influential contributions. The next major development in attribute studies came in the
1990s with Elizabeth Chilton’s theoretical reconsideration of attributes, especially her
codification of “attribute states” as the distinct ways that attributes manifest in a given
sherd; she saw the term “attribute” as:
the most misused and poorly defined term in analyses of material culture. In this
analysis, I define an attribute as one variable of a ceramic vessel, such as surface
treatment, color, temper type, or rim shape. An attribute state is this one of any
possible value or state for that variable, such as “cord-marked,” “quartz,” or “22
mm.” Thus, each attribute has an infinite number of possible attribute states
(Chilton 1996:56)
Closely related to her conception of attributes and attribute states was her proposal of
“attribute analysis of technical choice,” which sought to examine the agency ancient
potters exerted when making a vessel within the context of a set of social conditions that
governed ceramic manufacture. Almost two decades of research grounded in attribute
analysis allowed the construction of frameworks that addressed ceramic diversity without
the goal of typology. In the study region James Petersen and David Sanger’s (1991)
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publication “An Aboriginal Ceramic Sequence for Maine and the Maritime Provinces”
provides that framework.
All of the approaches discussed have influenced my formulation and execution of
attribute analysis. However, I follow Chilton in that I define an attribute as one variable
of a ceramic vessel, and an attribute state as the way in which an attribute manifests in a
specific ceramic sherd or vessel lot. While there are indeed an “infinite number of
possible attribute states” (Chilton 1996:56), in practice only a small number have been
identified by ceramic analysts in the region. In Appendix III, I give the names and
abbreviations for the attribute states which I have observed in the Reversing Falls
ceramic assemblage. The attributes I examined are as follows: weight, thickness, sherd
type (body or rim), primary inclusion, secondary inclusion, hematite (present/not
present), inclusion density, minimum inclusion size, maximum inclusion size, primary
surface treatment, secondary surface treatment, tertiary surface treatment, interior surface
treatment, rim form, lip form, collar width, and residue (present/not present). I define
each attribute and my reasoning for collecting data relating to it in the next section.
3.1.1 Collecting Attribute Data
I examined all the ceramic sherds collected during the 2017 field season at the
Reversing Falls site. Most analysis was conducted by macroscopically examining sherds,
but in my examination of inclusions I examined sherds under 20–30x magnification with
a Dino-Lite portable digital microscope. The attributes which I chose to examine reflect
the significant physical characteristics of each sherd or group of closely related sherds.
Sherds and sherd lots were subsequently sorted into vessel lots, which are groupings of
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similar sherds that are reasonably inferred to have been part of one vessel when they were
used (sensu Chilton 1996).
Sherd-level analysis involved the initial sorting of sherds by provenience, with
sherds excavated in one level of one quadrant of a 1m × 1m unit being bagged together in
the field. All sherds from each bag were examined together and were sorted into vessel
lots. Each sherd or group of sherds was subsequently catalogued, and each catalogue
number began with the site designation 80.15, which was followed by a period and a
catalogue number. Each sherd that had two surfaces present was given its own catalogue
number, while groupings of sherds that had only one surface present were given a joint
catalogue number. Appendix IV lists all sherds analysed for this thesis. My cataloguing
methodology follows Chilton (1996) as sherds that contain both interior and exterior
surfaces offer more data that can be used to estimate the thickness of a ceramic vessel,
and the interior and exterior surface treatments.
The attributes I examined are consistent with those analysed by other researchers
in the region (Chilton 1996; Newsom 2017; Petersen and Sanger 1991). For each sherds
or group of sherds the weight, surface treatments, and inclusions were recorded. For
sherds that had interior and exterior surfaces present thickness was recorded, and in rim
sherds the presence and form of the lip, rim and collar was recorded. I also recorded the
presence or absence of visible residue.
The weight of each sherd or group of sherds was recorded for each catalogue
number by using a metric digital scale, and in my vessel lot analysis in Chapter 4, I
present the total weight for each vessel lot. In conjunction with the number of sherds, this
number provides some idea of the abundance of each vessel on the site, with larger totals
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likely indicating a higher percentage of the original whole vessel. Although this is just a
cursory indication, it offers a better idea than sherd count alone as the number of sherds a
broken vessel fractures into is highly variable.
The surface treatments present on the interior and exterior surfaces of each sherd
were examined, and I collected data relating to four attributes. These attributes are
exterior Surface Treatment 1, Surface Treatment 2, Surface Treatment 3, and Interior
Surface Treatment. The names of the attribute states (in this case surface treatments) were
kept consistent to the terminology employed by Petersen and Sanger (1991), and a full
list of attribute states and abbreviations can be seen in Appendix III.
When measuring and recording inclusions I examined seven variables. Following
Chilton (1996), I recorded the Primary Inclusion, the Secondary Inclusion, the Inclusion
Maximum Size, and the Inclusion Minimum Size. I also chose to record the presence or
absence of hematite, because it rarely was the primary or secondary inclusion, but its
presence is significant, both due to its possible use as a flux and its cultural significant to
contemporary and historic Wabanaki people (Newsom 2017:173–177). Using the values
recorded for Primary and Secondary Inclusions, I presented Inclusion Source, which is
the likely natural source for the aplastic material intentionally and unintentionally
included in the sherd. The last attribute I measured was Inclusion Density. The chart I
used to estimate Inclusion Density is presented in Appendix III.
I used digital calipers to record sherd thickness, and the form of the lip and rim
were recorded using terminology in common use among ceramic researchers (Chilton
1996; Newsom 2017) (see Appendix III). I noted and described collars when present, and
I noted the presence and location of carbonized residues.
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All of the attributes I have described were examined at the sherd level. Attribute
states were recorded for all sherds associated with each vessel lot, and I used this data to
present summaries and information about each individual vessel in Chapter 4. At the
vessel lot level, I present total sherd weight, mean thickness, and a generalized
description of morphology and surface treatments.
Two notable attributes excluded from my analysis are colour and hardness (contra
Chilton 1996). These attributes are heavily dependent on firing temperature and method,
and there is likely to be high variability between sherds associated with one vessel due to
differences in temperature and availability of oxygen. In Dincauze’s earliest presentation
of attribute analysis she also excludes colour and hardness, noting that “in emphasizing
readily perceived attributes, analysts sometimes record and quantify traits possessing
minimal interpretive value; ‘colour’ and ‘hardness’ are prime examples”(1975:5).
3.1.2 Projections
The previous sections have covered the types of attributes I analysed through a
visual assessment of the characteristics of each sherd or group of sherds. However, I have
also used two projections to estimate vessel diameter and capacity from individual
sherds. I used the largest surviving rim, or occasionally body, sherds to estimate the
diameter of the vessel using a chart presented in Appendix III. This attribute is
considered a projection because most of my estimates were taken from sherds that
represent less than 10% of the rim.
The second projection I employed in my analysis was capacity. In calculating
capacity, I relied upon the measurements I recorded for diameter, and so while both of
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these offer a general idea of vessel size, there is a large margin of error. Nevertheless, my
estimation of diameter followed protocol used by other researchers in the Northeast, and
my estimation of capacity followed the lead of other contemporary researchers in eastern
North America (see Kooiman 2016). My calculation of capacity relied upon a formula
created by Fitting and Halsey (1966) in their analysis of Wayne Ware vessels from
Wisconsin. These vessels are morphologically quite similar to vessels from the far
Northeast, and the most important caveat with its use is that it can only be used to
calculate the capacity of vessels that have a diameter of less than 10 cm.
Fitting and Halsey’s formula is a regression formula where y is the volume of the
vessel in litres, and x is the rim diameter in cm (1966:210).

y =.76x – 6.80

3.2 Residue Analysis
The following sections summarize pertinent background information related to
stable isotope and lipid analysis of organic residues, presents an overview of my
analytical methods, and explains my interpretation procedures. Stable isotope analysis
and lipid analysis are covered separately.
3.2.1 Stable Isotopes in Archaeology
Stable isotopic data have often been employed in the analysis of organic
archaeological samples. The interpretive value of these data are derived from natural
variation in the abundance of different isotopes of a given element. The isotopes that are
most important analytically are often the heavier isotopes (containing one or more extra
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neutrons). The abundance of these isotopes in individual organisms, objects, and systems
varies significantly; this variation is known as fractionation (Malainey 2012:40). Oxygen
isotopic variation is closely tied to the water cycle, and oxygen isotopes have been
employed to examine seasonality of shellfish harvesting, while variation in strontium
isotopes in watersheds and aquifers has been used to trace human migration by analysing
human teeth.
The most commonly employed isotopes in archaeological analysis however are
isotopes of carbon and nitrogen, specifically 13C and 15N. These isotopes are valuable
because these elements are present in every living organism, and values ascertained from
unknown substances can be compared with known values to infer the origins of an
unknown residue. Carbon dioxide is fixed into organisms by photosynthesizing plants
and bacteria. There are three main photosynthetic pathways that organisms use, being C3,
C4 and crassulacean acid metabolism CAM (which is used by mostly aquatic plants)
(Malainey 2012:35–41). These different photosynthetic pathways account for variation in
13

C values within the food web, while trophic levels account for the primary variation in

15

N values; higher values are correlated with apex predators and lower values with plants

and herbivores (Malainey 2012:42) (Figure 3.1).
3.2.2 Collecting Stable Isotope Data
In collecting samples for stable isotope analysis, I adhered to methods used by
June Morton in her analysis of organic residues adhered to Maritime Woodland period
ceramics from Ontario (Morton 1989:11). Sherds that were deemed representative of
each vessel lot, and which contained the heaviest amount of carbonized material, were
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selected for analysis. Interior residues were the only residues sampled, as they are the
most likely to have been derived from cooked foods (as opposed to burning fuel from the
fire used to heat the vessel) (Heron and Evershed 1993:259). Sherds were placed onto a
piece of sterile weighing paper and residue was scraped off with a sterile scalpel blade.
The scalpel blade with cleaned with isopropyl alcohol between uses. The residue was
then transferred into a sterile glass vial, which was subsequently transferred to the
University of New Brunswick’s Stable Isotopes in Nature Laboratory (SINLAB).
3.2.3 Analysis of Stable Isotope Data
The carbonized residue samples were submitted to SINLAB, where the samples
were analysed using Continuous Flow-Isotope Ratio Mass Spectrometry (CF-IRMS)
using a Costech 4010, with a combustion temperature of 1000°C, and a reduction
temperature of 650°C. As noted previously, I analysed the values of stable carbon and
nitrogen isotopes, 13C and 15N specifically. Because the exact composition of my samples
is unknown, and because the analytical goal was to compare my sample value to known
values, my sample values need to be related to a known standard.
The unit used in the interpretation of 13C is d13C. The d13C measures the
relationship between the actual abundance of carbon isotopes in a sample and in a
standard. The calculation of this value creates a common value so samples from any
material, anywhere in the world can be compared. The standard used in the calculation of
the d13C is the Pee Dee belemnite (PDB), which is a fossil that occurs naturally in
limestone formations in South Carolina (Malainey 2012:178).
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The formula above is used to calculate the d13C value. The formula is used to ascertain
the relationship between the sample value and the standard value. This is multiplied by
1000, which gives the value of d13C per mil (‰).
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An almost identical formula is used to calculate the d15N. The relationship of the sample
and standard value are analysed, and is subsequently multiplied by 1000. This gives the
d15N, per mil (‰) (Malainey 2012:178–184). When presenting stable isotope data, the
figures are presented to the first decimal place (tenths), as the analytical machines are
only accurate to this decimal (Malainey 2012; Brian Hayden, personal communication
2020).
3.2.4 Interpretation Procedure
Stable isotope data is, and should be recognized as a “broad” analytical tool, that
is best used to give a rough idea of foods represented by a carbonized residue (Black
2017; Deal et al. 2019; Morton 1989). This methodology is relevant to addressing
questions of food processing in a hunter-gatherer context mainly because it allows the
isolation of foods (or mixtures such as stews) containing high amounts of plants,
terrestrial mammals, and aquatic organisms respectively. In a maritime context, such as
the Maritime Peninsula, this methodology offers important information about what foods
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were prepared in a vessel, especially when used in conjunction with lipid analysis (see
Black 2017; Deal et al. 2019; Woolsey 2017).
There are two metrics I have used to analyse the stable isotope data. The first
metric is the carbon to nitrogen ratio (C/N) which can broadly indicate whether a residue
is of terrestrial mammal, aquatic or plant origin. For instance, terrestrial mammal meat is
associated with a C/N ratio of 4.4–6.1, freshwater fish with a value of 10.6, and
Chenopodium with a value of 16.3–20.3 (Morton 1989:79). The second, and more
informative metric is derived from plotting the d13C and d15N values on a graph, with the
d15N on the y-axis and the d13C on the x-axis. The ranges used here to identify the source
of a residue are those used by June Morton (1989) and David Black (2017). June
Morton’s comparative data set can be seen in Figure 3.2. June Morton’s calculation of
accepted values of classes of organisms remains the best reference set for northeastern
North America, and David Black’s data offer the only modern reference data set that is
Quoddy Region specific (see Table 4.3).
An important caveat to note regarding the “marine birds” category presented by
Morton (1989) is that values for marine birds may be identical to values for food
mixtures composed of anadromous or freshwater and marine fish (Brian Hayden,
personal communication 2020). For this reason, I interpret these signatures broadly as
“aquatic”. Additionally, her “marine fish” category was based largely on benthic fish, and
pelagic marine fish have isotopic signatures closer to anadromous fish and marine birds
(Brian Hayden, personal communication 2020).
An important note regarding interpretation is that I adhere to procedures in
widespread archaeological use in the Northeast, as outlined above. I do not attempt to use
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mixing-models to identify specific taxa of organisms, as my goal is to discern terrestrial
vs. aquatic organisms. Only when exceptional data are present do I interpret the data in
any more depth than this. Because the goal of my interpretation is to interpret use on the
“macro” level, I also do not account for the Suess effect. Specifically, the Suess effect has
implications for comparing archaeological samples to modern reference samples, as the
burning of fossil fuels since the Industrial Revolution has led to increasing depletion of
13

C in modern times (Dombrosky 2019; Keeling et al. 2017). Although this research has

important implications for understanding modern ecology, the Suess effect represents
only a 2.0‰ difference between modern samples and samples older than 1000 years,
which does not affect my conclusions given the scale of my interpretations (Dombrosky
2019:476).
3.2.5 Lipid Analysis in Archaeology
Lipids are organic molecules that are not soluble in water (Malainey 2012:201).
These molecules can be further divided into a number of categories including fats, waxes,
terpenoids and resins. Although all of these lipids have the potential to inform
archaeological questions, the most commonly analysed class of lipids is fats.
Triacylglycerols are the most common form of fats and oils that occur in nature, and they
are composed of three fatty acid molecules attached to a glycerol backbone (Malainey
2012:207) see (Figure 3.3). When fatty acids are analysed, the glycerol backbone is
removed from the Triacylglycerols, forming Fatty Acid Methyl Esters or FAMEs.
Fatty acids are further divided into saturated and unsaturated forms. Saturated
fatty acids lack double bonds between individual carbon atoms, while unsaturated fatty
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acids contain at least one double bond. Saturated fatty acids tend to be solid at room
temperature, while unsaturated fatty acids tend to be liquid (Malainey 2012:57).
Terrestrial mammals tend to be especially high in saturated fatty acids, while most
aquatic organisms and all plants tend to be higher in unsaturated fatty acids (Barnard et
al. 2007:47).
Unfortunately, taphonomic processes lead to the relatively rapid degradation of
unsaturated fatty acids, and so interpretations of archaeological fatty acids rely mostly on
the composition and abundance of saturated fatty acids (Malainey 2012:208). The
composition and abundance of specific fatty acids is ascertained through gas
chromatography, which is discussed at length in the following sections. Because of the
difficulty of definitely interpreting the significance of fatty acid abundance, the
“biomarker revolution” has shifted focus towards identifying the presence of absence of
lipid biomarkers through mass spectrometry. One of the most significant discoveries in
the field of residue analysis during the last 20 years was the identification of ω(oalkylphenyl) alkanoic acids, which are only created through the heating of unsaturated
fatty acids common in fish for long periods of time, which means that they are definitive
proof of cooking aquatic meals (Hansel et al. 2004).
The field of lipid analysis is constantly progressing, yet in my own work,
budgetary and technological constraints, specifically lack of access to a mass
spectrometry database, allowed me to analyse only the fatty acid composition. Therefore,
only data derived from a gas chromatographic analysis of samples is used in my
interpretations.
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3.2.6 Collecting FAME Data
The methodology I used to extract lipid residues from archaeological ceramics,
and adhered organic residues, was adapted from Taché and Craig (2015). I selected a
representative sampling of sherds, and most samples were extracted from the body of the
ceramic itself. In two instances I was able to extract lipids from a carbonized residue. All
of extraction and preparation procedures outlined below were conducted by me at the
Mass Spectrometry CTU at Queen’s University Belfast in December of 2018.
3.2.7 Physical Sample Preparation
The initial removal of physical samples involved two slightly different
procedures, with one being used for carbonized residues and one for absorbed residues.
To removed adhered organic residues, I used a methanol washed scalpel blade to remove
approximately 10–20mg of carbonized material. The residue was collected in a
methanol–washed weighing boat, and subsequently pulverized in a methanol washed
glass mortar and pestle. I weighed 10mg of residue and transferred it to a vial (see Figure
3.4). When collecting ceramic samples to extract absorbed lipids, I first used a methanol
washed Dremel tool to abrade the surface of the sherd and remove all adhered residues
and soil. I removed approximately 1–2g of the sherd, and subsequently pulverized it in a
methanol washed glass mortar and pestle. I weighed 1g of powdered sherd and
transferred it to a vial.
3.2.8 Preparation of the Total Lipid Extract
The powdered sherd or residue was treated with a blend of dichloromethane and
methanol (2:1; 3×2ml) to extract all the preserved lipids. After each extraction I
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ultrasonicated the sample for 15 minutes using a Camlab CamSonix C1275. After each
ultrasonication the resulting solvent was transferred to a new vial. This vial was
centrifuged in a Rotina 380R for 20 minutes at 5000rpm to remove any suspended sherd
particles. The resulting solvent with suspended lipids was evaporated under a stream of
N2 at 45° C for 40 minutes. This process resulted in the extraction of all the preserved
lipids, which is referred to as the total lipid extract (TLE).
3.2.9 Preparation of the Fatty Acid Methyl Esters
The next step involved the transformation of the TLE into the acid fraction, or the
fatty acid methyl ester fraction. Importantly for my thesis, budget constraints allowed
only the analysis of the FAMEs and no analysis was performed on other classes of lipids.
The TLE was treated with BF3-Methanol complex (14% w/v; 70° C, 1h). Each sample
was subsequently treated with hexane (3×1ml) to extract all the FAMEs.
3.2.10 Analysis of the Fatty Acid Methyl Esters
The samples were run by Philip McCarron of Queen’s University Mass
Spectrometry CTU. They were run on an Agilent Technologies 7010 GC/MS Triple
Quad. All samples with the exception of sample A-3 were run with a low split (1:50).
Unfortunately, sample A-3 was run with a much higher split (1:200). This does not
directly affect the metric I am using for analysis, which is the C16:C18 ratio, but it does
mean that the lipid abundance values are not directly comparable to the other 15.
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3.2.11 Interpretation Procedure
Fatty acid methyl esters were identified by comparing the chromatograph of each
sample with that of a reference standard. The standard I used was a SUPELCO 37
Component FAME Mix, which contained 37 FAMEs (Appendix V). Most importantly
for my purposes this standard contained the methyl esters of Palmitic and Stearic acid
(Methyl Palmitoleate and Methyl Stearate). A variety of methods are used to interpret
these results, but as I employed only gas chromatography data, I chose to follow the
identification protocol as employed by Eerkens (2005).
Eerkens used his data and data previously published by Mary Malainey (1999), to
present ranges for certain food types based on the ratio of Palmitic to Stearic acid. The
values he used for modern reference samples, and archaeologically attested degraded
samples are given in Table 3.2. Although some of these classes of food overlap, there is a
clear boundary between foods heavy in terrestrial mammals and fish. Plant material
overlaps significantly with both these categories. Despite these limitations, it is possible
to identify aquatic vs. terrestrial organisms, and when stable isotopic data is available, it
is possible to isolate plant material.

3.3 Photogrammetry
Over the past half century there has been an increasing recognition on the cultural
importance of material uncovered from pre-Contact archaeological sites in North
America. As archaeologists collaborate more with Indigenous descendant communities in
matters of excavation and interpretation, it is clear that descendants regard many nonfunerary cultural objects as culturally significant.
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It is for this reason that I have chosen to employ photogrammetry in my thesis
research. As I needed to destroy small pieces of ceramic sherds to extract that lipids that
make up my core data set, I decided to make a three-dimensional digital model of each
sherd that was partially or fully destroyed.
Although photogrammetry is gaining increasing use as a method to document
stratigraphy and artifacts on site (see Howland et al. 2014), there is limited research on
photogrammetry of small objects. Using photogrammetry to make three-dimensional
models has a number of challenges, specifically that small objects are more difficult to
render in software such as Metashape (formerly Agisoft PhotoScan). Due to the limited
amount of research in this area, I have relied upon two researchers from the UK who
have digitized small archaeological objects through photogrammetry. Diana McNutt has
worked to digitize an archaeological reference collection at the University of Reading
(2018), and Naomi Dines has digitized a number of smaller museum objects at the
University of the Arts London (2017).
Following McNutt (2018) and Dines (2017), I began by using a lightbox as my
photography area. Each sherd needed to be stabilized on a rotating platform in order to
produce consistent photographs. I took a circular rotating platform and used stacks of 50p
coins to support each sherd during photography. My goal was to create a “flip-flop
model”, which entails taking two sets of photographs of each end of the sherd, a process
which results in full photographic coverage of the sherd. Photographs were taken with a
Nikon D3300.
For each pass I used my camera to take 20–25 photos with overlapping coverage.
Three sets of photos were taken (60–75) of each side of the sherd, with passes roughly at
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90°, 60° and 45°. After these photos were taken, the sherd was flipped over and the same
process was repeated for the opposite side. This resulted in a total of 120–150 photos for
each sherd. These photos were edited in Photoshop Bridge, which allowed me to adjust
individual photos so that all were consistent. These photos were subsequently uploaded to
Metashape. In Metashape, I aligned the photos, created a dense point cloud, edited out
stray points, and created a model for each sherd that was sampled. A list of these sherds
can be seen in Appendix VI, and the models can be seen on the Digital Archaeological
Record (tDAR).

3.4 Summary
In this chapter, I have outlined and described the methodologies I used to analyse
the Reversing Falls ceramic assemblage, and the reasoning for why I chose certain
methods. By employing a visual analysis of the sherds themselves, I have gathered data
that allowed me to project vessel size, capacity, form and surface finish. Similarly, by
employing stable isotope analysis and lipid analysis, I have gathered data and employed
interpretive techniques that allow me to evaluate hypotheses regarding the contents
cooked in these vessels during the Maritime Woodland period. Both of these broad
methodologies have their flaws, as I have noted in this chapter, yet both of these
techniques allow me to present the data and “reconstructions” of form and use in Chapter
4. As my lipid analysis methodology involved destructive sampling, I have created threedimensional reconstructions of all sherds destroyed during analysis, which have been
uploaded to the Digital Archaeological Record (tDAR).
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Figure 3.3: Diagram showing the general structure of a triacylglycerol. The three
glycerol molecules that form the backbone are seen at left, and the fatty acid chains are
seen at right from (Study.com).
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Figure 3.4: This figure shows the steps involved in extracting lipids from a ceramic
sample. Top left (a) shows the physical removal of carbonized residue from the sherd.
Top right (b) shows the grinding of a powdered sherd in a methanol washed mortar and
pestle. Bottom left (c) shows the weighing of carbonized residue in a weigh boat. Bottom
right (d) shows all the powdered samples.
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Figure 3.5: Photogrammetry setup. The lightbox filtered the light to produce consistent
lighting, while the black rotating stand allowed consistent photographs to be taken. The
adjustable tripod allowed angles to remain stable for each pass of 20-25 photos.
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Table 3.1 Systemic, common, and shorthand names of common fatty acids, from
Malainey (2012:56).
Systematic Name
Dodecanoic
Tetradecanoic
cis-9-Tetradecenoic

Common Name

Shorthand Designation

Lauric

C12:0

Myristic

C14:0

Myristoleic

C14:1

Pentadecanoic
Hexadecanoic
cis-9-Hexadecenoic
Heptadecenoic

C15:0
Palmitic

C16:0

Palmitoleic

C16:1

Margaric

C17:0

Heptadecenoic
Octadecanoic

C17:1
Stearic

C18:0

cis-9-Octadecenoic

Oleic

C18:1ω9

cis-11-Octadecenoic

Vaccenic

C18:1ω7

9,12-Octadecadienoic

Linoleic

C18:2

α-Linolenic

C18:3ω3

Eicosanoic

Arachidic

C20:0

cis-9-Eicosenoic

Gadoleic

C20:1

Docosanoic

Behenic

C22:0

Erucic

C22:1

Lignoceric

C24:0

Nervonic

C24:1

9,12,15-Octadecatrienoic

cis-13-Docosenoic
Tetracosanoic
cis-15-Tetracosenoic
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Table 3.2 Criteria used to distinguish food types based on the ratio of palmitic to stearic
acid. This criteria was ascertained by analysing modern food samples and ancient
residues from North America. From Eerkens (2005:91).
Ratio
C16:0
C18:0

State
Fresh
Degraded

Terrestrial
Mammals
0–3.5
0–7

Fish
4–6
8–12
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Roots
3–12
6–24

Greens
5–12
10–24

Seeds and
Nuts
0–9
0–18

Berries
2–6
4–12

CHAPTER 4: DATA
In this chapter, I present the data I gathered from my analysis of the Reversing
Falls ceramic assemblage. I have chosen to present attribute, residue, and radiocarbon
data together for each vessel, as that allows a holistic view of how each vessel was made,
and where data exist, how and when it was used. I also present selected photographs of
the exterior and interior surfaces of the largest complete section of each vessel, and
closeups of temper at 30x–35x magnification. Photographs of rim sherds illustrating rim
and lip form are presented for selected vessel lots with rim sherds present.
The Tables (Table 4.1; Table 4.2) and Figure (4.1) presented on the following
pages contains all the residue data that I reference in each vessel lot level description. A
compilation of all the attribute data is presented in Appendix III, as its length prohibits its
insertion here.
Following my presentation of attribute and residue data on a vessel by vessel
basis, I present my analysis of patterns I have observed in the Reversing Falls ceramic
assemblage, both relating to how they were made and used. I present a summary of all of
the data from the site, and a breakdown of data for CP 2, CP 3, and CP 4/5. The latter are
treated together because there is not enough diagnostic evidence to attribute ceramics in
this assemblage to CP 4 or CP 5 individually. The implications of the patterns and
phenomena discussed in this Chapter, and their relationship to wider understandings of
Maritime Woodland period vessel use is presented in Chapter 5.
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Vessel A
Number of Sherds: 30
Total Weight of Sherds: 122.6 g
General Description
Vessel A is a pseudo-scallop, dentate, and irregular punctate impressed vessel,
with a rounded lip and raised collar (Figure 4.2; Figure 4.3b). The upper interior surface
features limited linear dentate impression (Figure 4.3a). From the largest rim sherd, a
vessel diameter of 24 cm has been estimated, and a capacity of 11.44 litres has been
calculated using the Fitting and Halsey (1966) formula. The paste of the vessel is
tempered at 10% with crushed minerals dominated by quartz and muscovite mica (Figure
4.3c). The dominance of quartz and the absence of feldspar indicates that crushed quartz
and mica was used as temper. Based on form, surface treatment and inclusions this vessel
has been attributed to CP 2 (Petersen and Sanger 1991). This is confirmed by an
uncalibrated radiocarbon date of 2190±30 B.P. (Table 4.5).
Vessel Use
The average C/N ratio of the two carbonized samples analysed is 5.11, which
indicates the processing of a food mixture dominated by terrestrial mammal meat
(Morton 1989:79). The average δ15N value of 4.9 indicates organisms of a relatively low
trophic level, and the average δ13C of -23.5 value indicates that the organisms were part
of a terrestrial food web (Figure 4.1). The ratio of C16/C18 (palmitic/stearic) is 1.49,
which is consistent with the values observed for degraded terrestrial mammal fats (Table
3.2). Together these data indicate that this vessel was used to cook a food mixture
dominated by terrestrial mammal meat.
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Vessel B
Number of Sherds: 79
Total Weight of Sherds: 97.8 g
General Description
Vessel B is a rocker-dentate and irregular punctate-impressed vessel with a
flattened lip and straight rim. The upper interior surface features linear dentate
impression. The average thickness of the vessel walls is 7.26 mm. From the largest rim
sherd a vessel diameter of 22 cm has been estimated, and a capacity of 9.92 litres has
been calculated using the Fitting and Halsey (1966) formula. The paste of the vessel is
tempered at 10% with crushed minerals dominated by feldspar and quartz. The
dominance of feldspar and presence of quartz and mica indicates that crushed granite or
diorite was used as temper. Based on form, surface treatment and inclusions this vessel
has been attributed to CP 3 (Petersen and Sanger 1991).
Vessel Use
The average C/N ratio of the two carbonized samples analysed is 6.72, which is
higher than the expected range for terrestrial mammals, and more consistent with the
range expected for aquatic organisms (Morton 1989:79). The average δ15N value of 12.5
indicates an organism of a high trophic level, and the average δ13C value of -20.4
indicates that the organism was part of a marine food web. When plotted the δ13C and
δ15N values fall into the range of “marine birds” as defined by Morton (1989). The
absorbed lipid content of one sample was analysed. The ratio of C16/C18
(palmitic/stearic) is 1.21, which is consistent with values for degraded terrestrial mammal
fats. Notably, heavily degraded aquatic fats can be mistaken for terrestrial fats due to the
degradation of unsaturated fatty acid rich aquatic products into saturated fatty acids due
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to taphonomic processes associated with burial (Heron and Evershed 1993:268). Taken
together, the isotopic and lipid data indicate that aquatic organisms of a higher trophic
level were cooked in this vessel during at least one cooking episode. The C16/C18 ratio is
likely unexpectedly low due to the degradation of aquatic fats during burial.

Vessel C
Number of Sherds: 6
Total Weight of Sherds: 38.1 g
General Description
Vessel C is a linear-dentate impressed vessel which features zonally oriented
clusters of irregular punctates. The upper interior surface features linear dentate
impression. The rim is everted, and the lip is flattened and beveled outwards. The average
thickness of the vessel walls is 6.52 mm. From the largest rim sherds a vessel diameter
of 14 cm has been estimated, and a capacity of 3.84 litres has been calculated using the
Fitting and Halsey (1966) formula. The paste of the vessel is tempered at 10% with
crushed minerals dominated by feldspar and quartz. Hematite is also present in the paste.
The dominance of feldspar and the presence of quartz, mica, and hematite indicates that
crushed granite and hematite was used as temper. Based on form, surface treatment and
inclusions this vessel has been attributed to CP 2 (Petersen and Sanger 1991).
Vessel Use
No deposits of adhered residue from sherds associated with Vessel C were
extensive enough to sample. The absorbed lipid content of one sherd was analysed (Table
4.2). The ratio of C16/C18 (palmitic/stearic) is 1.75, which is consistent with values for
degraded terrestrial mammal fats (Table 3.2). Notably, heavily degraded aquatic fats can
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be mistaken for terrestrial fats due to the degradation of unsaturated fatty acid rich
aquatic products into saturated fatty acids due to taphonomic processes associated with
burial (Heron and Evershed 1993:268). Given this limited evidence, the cooking of
terrestrial mammals is indicated during at least one cooking episode, but aquatic
processing cannot be ruled out.

Vessel D
Number of Sherds: 174
Total Weight of Sherds: 236 g
General Description
Vessel D is a dentate and irregular punctate-impressed vessel, with a rounded lip
and conspicuous raised collar. The upper interior surface features dentate impression. The
average thickness of the vessel walls is 9.02 mm. From the largest rim sherd a vessel
diameter of 23 cm has been estimated, and a capacity of 12.96 litres has been calculated
using the Fitting and Halsey (1966) formula. The paste of the vessel is tempered at 25%
with crushed minerals dominated by quartz, feldspar and mica. Hematite is present in the
paste. The dominance of quartz and feldspar, and the presence of hematite, indicate that
crushed quartz, granite, and hematite was used as temper. Based on form, surface
treatment and inclusions this vessel has been attributed to CP 3 (Petersen and Sanger
1991).
Vessel Use
No deposits of adhered residue from sherds associated with Vessel D were
extensive enough to sample. The absorbed lipid content of one sherd was analysed (Table
4.2). The ratio of C16/C18 (palmitic/stearic) is 1.86, which is consistent with values for
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degraded terrestrial mammal fats (Table 3.2). Notably, heavily degraded aquatic fats can
be mistaken for terrestrial fats due to the degradation of unsaturated fatty acid rich
aquatic products into saturated fatty acids due to taphonomic processes associated with
burial (Heron and Evershed 1993:268). Given this limited evidence, the cooking of
terrestrial mammals is indicated during at least one cooking episode, but aquatic
processing cannot be ruled out.

Vessel E
Number of Sherds: 25
Total Weight of Sherds: 147.1 g
General Description
Vessel E is a rocker-dentate and irregular-punctate impressed vessel, with a
rounded lip and collard rim. The upper interior surface features linear dentate impression.
The average thickness of the vessel walls is 8.69 mm. From the largest rim sherd, a vessel
diameter of 20 cm has been estimated and a capacity of 8.4 litres has been calculated
using the Fitting and Halsey (1966) formula. The paste of the vessel is tempered at 30%
with crushed minerals dominated by feldspar, quartz and mica. The dominance of
feldspar and presence of quartz and mica indicates that crushed granite or diorite was
used as temper. Based on form, surface treatment and inclusions this vessel has been
attributed to CP 2 (Petersen and Sanger 1991).
Vessel Use
No deposits of adhered residue from sherds associated with Vessel E were
extensive enough to sample. The absorbed lipid content of one sherd was analysed (Table
4.2). The ratio of C16/C18 (palmitic/stearic) is 1.78, which is consistent with values for
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degraded terrestrial mammal fats (Table 3.2). Notably, heavily degraded aquatic fats can
be mistaken for terrestrial fats due to the degradation of unsaturated fatty acid rich
aquatic products into saturated fatty acids due to taphonomic processes associated with
burial (Heron and Evershed 1993:268). Given this limited evidence, the cooking of
terrestrial mammals is indicated during at least one cooking episode, but aquatic
processing cannot be excluded.

Vessel F
Number of Sherds: 11
Total Weight of Sherds: 24.7 g
General Description
Vessel F is a dragged-dentate and irregular punctate-impressed vessel, with a
rounded lip and straight walls and rim. The average thickness of the vessel walls is 6.72
mm. From the largest rim sherd, a vessel diameter of 22 cm has been estimated, and a
capacity of 9.92 litres has been calculated using the Fitting and Halsey (1966) formula.
The paste of the vessel is tempered at 20% with crushed minerals dominated by feldspar,
quartz and mica. The dominance of feldspar and presence of quartz and mica indicates
that crushed granite or diorite was used as temper. Based on form, surface treatment and
inclusions this vessel has been attributed to CP 2 (Petersen and Sanger 1991).
Vessel Use
No deposits of adhered residue from sherds associated with Vessel F were
extensive enough to sample. The absorbed lipid content of one sherd was analysed (Table
4.2). The ratio of C16/C18 (palmitic/stearic) is 2.1, which is consistent with values for
degraded terrestrial mammal fats (Table 3.2). Notably, heavily degraded aquatic fats can
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be mistaken for terrestrial fats due to the degradation of unsaturated fatty acid rich
aquatic products into saturated fatty acids due to taphonomic processes associated with
burial (Heron and Evershed 1993:268). Given this limited evidence, the cooking of
terrestrial mammals is indicated during at least one cooking episode, but aquatic
processing cannot be ruled out.

Vessel H
Number of Sherds: 99
Total Weight of Sherds: 31.6 g
General Description
Vessel H is a dentate and irregular-punctate impressed vessel, with a flattened lip
that is beveled outwards, and a rim that features a small collar and three horizontally
oriented rows of irregular punctation. No sherds were complete enough to allow an
estimation of vessel diameter or capacity. The paste of the vessel is tempered at 15% with
crushed minerals dominated by biotite mica, feldspar and quartz. Hematite is present in
the paste. The dominance of biotite mica, and the presence of quartz, feldspar and
hematite indicate that crushed granite and hematite was used as temper. Based on form,
surface treatment and inclusions this vessel has been attributed to CP 3 (Petersen and
Sanger 1991).
Vessel Use
No deposits of adhered residue from sherds associated with Vessel H were
extensive enough to sample. The absorbed lipid content of one sherd was analysed (Table
4.2). The ratio of C16/C18 (palmitic/stearic) is 1.8, which is consistent with values for
degraded terrestrial mammal fats (Table 3.2). Notably, heavily degraded aquatic fats can
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be mistaken for terrestrial fats due to the degradation of unsaturated fatty acid rich
aquatic products into saturated fatty acids due to taphonomic processes associated with
burial (Heron and Evershed 1993:268). Given this limited evidence, the cooking of
terrestrial mammals is indicated during at least one cooking episode, but aquatic
processing cannot be ruled out.

Vessel I
Number of Sherds: 254
Total Weight of Sherds: 99.7 g
General Description
Vessel I is a dentate and irregular-punctate impressed vessel with a flattened lip,
and rim that features a small collar and three horizontally oriented rows of irregular
punctation. The average thickness of the vessel walls is 10.63 mm. From the largest rim
sherd a vessel diameter of 16 cm has been estimated, and a capacity of 5.36 litres has
been calculated using the Fitting and Halsey (1966) formula. The paste of the vessel is
tempered at 10% with crushed minerals dominated by feldspar, biotite mica, and
hornblende. Hematite is present in the paste. The dominance of feldspar, and the presence
of biotite mica, hornblende and hematite indicate that crushed granite and hematite was
used as temper. Based on form, surface treatment and inclusions this vessel has been
attributed to CP 2 (Petersen and Sanger 1991).
Vessel Use
No deposits of adhered residue from sherds associated with Vessel I were
extensive enough to sample. The absorbed lipid content of one sherd was analysed (Table
4.2). The ratio of C16/C18 (palmitic/stearic) is 1.83, which is consistent with values for
94

degraded terrestrial mammal fats (Table 3.2). Notably, heavily degraded aquatic fats can
be mistaken for terrestrial fats due to the degradation of unsaturated fatty acid rich
aquatic products into saturated fatty acids due to taphonomic processes associated with
burial (Heron and Evershed 1993:268). Given this limited evidence, the cooking of
terrestrial mammals is indicated during at least one cooking episode, but aquatic
processing cannot be ruled out.

Vessel J
Number of Sherds: 242
Total Weight of Sherds: 216.1 g
General Description
Vessel J is a linear-dentate and circular-punctate impressed vessel, with a
flattened lip and everted rim. The upper interior surface features linear dentate
impression. The average thickness of the vessel walls is 8.45 mm. From the largest rim
sherd a vessel diameter of 16 cm has been estimated, and a capacity of 5.36 litres has
been calculated using the Fitting and Halsey (1966) formula. The paste of the vessel is
tempered at 10% with crushed minerals dominated by feldspar, quartz and biotite mica.
The dominance of feldspar and presence of quartz and mica indicates that crushed granite
or diorite was used as temper. Based on form, surface treatment and inclusions this vessel
has been attributed to CP 3 (Petersen and Sanger 1991).
Vessel Use
The C/N ratio of the one carbonized sample analysed is 6.06, which is higher than
the expected range for terrestrial mammals, and more consistent with the range expected
for aquatic organisms (Morton 1989:79). The δ15N value of 14.7 indicates an organism of
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a high trophic level, and the δ13C of -17.6 value indicates that the organism was part of a
marine food web (Figure 4.1). The value is very close to the values seen in Harbour Seal
meat (see Black 2017) and when the δ13C and δ15N values are plotted (Figure 4.1), they
fall within the expected range for “marine mammals” as defined by Black (2017). The
absorbed lipid content of one sherd was analysed (Table 4.2). The ratio of C16/C18
(palmitic/stearic) is 1.94, which is consistent with values for degraded terrestrial mammal
fats (Table 3.2). Notably, heavily degraded aquatic fats can be mistaken for terrestrial fats
due to the degradation of unsaturated fatty acid rich aquatic products into saturated fatty
acids due to taphonomic processes associated with burial (Heron and Evershed
1993:268). Given the strong isotopic evidence for marine mammal processing, the lower
than expected C16/C18 ratio should be interpreted as the result of degraded aquatic fats.
Taken together, this evidence indicates the processing of marine mammal flesh or fat
during at least one episode of cooking.

Vessel K
Number of Sherds: 14
Total Weight of Sherds: 24 g
General Description
Vessel K is a pseudo-scallop and irregular-punctate impressed vessel, with a
pointed lip and straight rim. The average thickness of the vessel walls is 7.35 mm. From
the largest rim sherd a vessel diameter of 12 cm has been estimated, and a capacity of
2.32 litres has been calculated using the Fitting and Halsey (1966) formula. The paste of
the vessel is tempered at 15% with crushed minerals dominated by feldspar, biotite mica
and quartz. The dominance of feldspar and presence of biotite mica and quartz indicates
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that crushed granite or diorite was used as temper. Based on form, surface treatment and
inclusions this vessel has been attributed to CP 2 (Petersen and Sanger 1991).
Vessel Use
The C/N ratio of the one carbonized sample analysed is 6.86, which is higher than
the expected range for terrestrial mammals, and more consistent with the range expected
for aquatic organisms (Morton 1989:79). The δ15N value of 12.7 indicates an organism of
a high trophic level, and the δ13C of -21.1 value indicates that the organisms were part of
a partially marine food web (Figure 4.1). When the δ13C and δ15N value is plotted (Figure
4.1), it falls within the expected range for “anadromous fish” as defined by Black (2017).
The absorbed lipid content of two sherds were analysed (Table 4.2). Sample K-1a is
carbonized residue adhered to the vessel interior, and the ratio of C16/C18
(palmitic/stearic) is 4.56, which is double the value of vessels where terrestrial mammals
were cooked (see Vessel A). This value falls within the accepted range for fresh fish, and
degraded terrestrial fats. Sample K-1b is the absorbed lipid content of sherd 80.15.976,
and the C16/C18 (palmitic/stearic) ratio is 3.85, again elevated above other documented
values for degraded terrestrial fats in the Reversing Falls assemblage, but still within the
range proposed by Eerkens (2005:91). Taken together, the isotopic evidence and the lipid
values of the residue indicate the processing of foods composed of a high amount of
aquatic organisms.
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Vessel L
Number of Sherds: 56
Total Weight of Sherds: 92.7 g
General Description
Vessel L is a rocker and linear-dentate impressed vessel, with a pointed lip and a
heavily everted rim. No sherds had an interior and exterior surface intact, so thickness
data is unavailable. From the largest contiguous section of sherds, a vessel diameter of 18
cm has been estimated, and a capacity of 6.88 litres has been calculated using the Fitting
and Halsey (1966) formula. The paste of the vessel is tempered at 15% with crushed
minerals dominated by quartz and muscovite mica. The dominance of quartz and mica,
and the absence of feldspar, indicates that crushed quartz and mica was used as temper.
Based on form, surface treatment and inclusions this vessel has been attributed to CP 2
(Petersen and Sanger 1991). Carbon dating of adhered residue has returned an
uncalibrated radiocarbon date of 1750±30 B.P (Beta-518390; food residue; δ13C= 25.5‰). (Table 4.5).
Vessel Use
The average C/N ratio of the two samples analysed is 10.6, which is very
consistent with the value Morton (1989:79) gives for freshwater fish. The average δ15N
value of 10.0 indicates organisms of a moderate trophic level, and the average δ13C of 26.4 value indicates that the organisms were part of a partially freshwater food web
(Figure 4.1). When the δ13C and δ15N value is plotted (Figure 4.1), it falls within the
expected range for “freshwater fish” as defined by Morton (1989). The range is also very
similar to the reference value for White Perch (Monroe americana). The absorbed lipid
content of one sherd and one carbonized residue were analysed (Table 4.2). Sample L-1a
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is a carbonized residue adhered to the vessel interior, and the ratio of C16/C18
(palmitic/stearic) is 1.95, which is consistent with degraded terrestrial mammal fats
(Table 3.2). Sample L-1b are lipids that were absorbed into the vessel walls, and the ratio
of C16/C18 (palmitic/stearic) is 2.13, which is also consistent with degraded terrestrial
mammal fats. Notably, heavily degraded aquatic fats can be mistaken for terrestrial fats
due to the degradation of unsaturated fatty acid rich aquatic products into saturated fatty
acids due to taphonomic processes associated with burial (Heron and Evershed
1993:268). Given the strong isotopic evidence for the processing of aquatic organisms
living at least partially in freshwater, I have interpreted this as evidence of cooking
freshwater or anadromous fish. The lipid ratios are likely low due to the degradation of
aquatic fats, but the processing of terrestrial mammals cannot be ruled out.

Vessel M
Number of Sherds: 7
Total Weight of Sherds: 11.6 g
General Description
Vessel M is a cord-wrapped-stick impressed vessel, with a rounded lip and
straight rim. The singular cordage impression present is too eroded to determine twist
direction. The average thickness of the vessel walls is 8.09 mm. From the largest rim
sherd, a vessel diameter of 15cm has been estimated, and a capacity of 4.6 litres has been
calculated using the Fitting and Halsey (1966) formula. The paste of the vessel is
tempered at 15% with crushed minerals dominated by feldspar, quartz and large amounts
of hematite. The dominance of feldspar, and the presence of quartz and large amounts of
hematite, indicate that crushed granite and hematite was used as temper. Based on form,
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surface treatment and inclusions this vessel has been attributed to CP 4/CP 5 (Petersen
and Sanger 1991).
Vessel Use
The C/N ratio of the one carbonized sample analysed is 10.10, which most closely
matches the value expected for fish (Morton 1989:79). The δ15N value of 11.8 indicates
an organism of a moderate trophic level, and the δ13C of -22.4 value indicates that the
organism was part of a partially marine food web (Figure 4.1). When the δ13C and δ15N
values are plotted, they fall within the expected range for “anadromous fish” and “marine
birds” as defined by Morton (1989) and Black (2017). Notably this value is almost
exactly equal to the value for Herring (Clupea harengus) (Figure 4.1). The absorbed lipid
content of one sherd was analysed (Table 4.2). The ratio of C16/C18 (palmitic/stearic) is
1.76, which is consistent with values for degraded terrestrial mammal fats (Table 3.2).
Notably, heavily degraded aquatic fats can be mistaken for terrestrial fats due to the
degradation of unsaturated fatty acid rich aquatic products into saturated fatty acids due
to taphonomic processes associated with burial (Heron and Evershed 1993:268). Given
the strong isotopic evidence indicating a food mixture containing aquatic organisms, and
the lipid evidence suggesting degraded terrestrial/aquatic fats, it is likely a food mixture
containing mostly aquatic organisms was cooked in this vessel during at least one
episode.
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Vessel N
Number of Sherds: 15
Total Weight of Sherds: 15.8 g
General Description
Vessel N is an S-twist cordage impressed vessel. Rim and lip form are unknown,
as no rim sherds are extant. The average thickness of the vessel walls is 9.06 mm. From
the largest body sherd, a vessel diameter of 18cm has been estimated, and a capacity of
6.88 litres has been calculated using the Fitting and Halsey (1966) formula. The paste of
the vessel is tempered at 25% with crushed shell. Based on form, surface treatment and
inclusions this vessel has been attributed to CP 3 (Petersen and Sanger 1991). Carbon
dating of adhered residue has returned an uncalibrated radiocarbon date of 1520±30 B.P
(Beta-523842; food residue; δ13C= -20.4‰). (Table 4.5).
Vessel Use
The average C/N ratio for the two carbonized samples analysed is 7.85, which
falls in between the values expected for terrestrial mammals or fish (Morton 1989:79).
The average δ15N value of 13.5 indicates an organism of a higher trophic level, and the
average δ13C of -21.0 value indicates that the organism was part of a marine food web
(Figure 4.1). When the δ13C and δ15N values are plotted, they fall within the expected
range for “marine birds” and “anadromous fish” as defined by Morton (1989) and Black
(2017). Given this isotopic evidence, it is likely a food mixture containing either
anadromous fish, marine birds, or a mix of terrestrial and aquatic meat was cooked in this
vessel during at least one episode.
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Vessel O
Number of Sherds: 25
Total Weight of Sherds: 70.6 g
General Description
Vessel O is a rocker-dentate impressed vessel, with a rounded lip and castellated
rim. The average thickness of the vessel walls is 6.76 mm. From the largest rim sherd a
diameter of 21cm has been estimated, and a capacity of 9.16 litres has been calculated
using the Fitting and Halsey (1966) formula. The paste of the vessel is tempered at 15%
with crushed minerals dominated by quartz and muscovite mica. The dominance of
quartz and mica, and the absence of feldspar indicates that crushed quartz and mica was
used as temper. Based on form, surface treatment and inclusions this vessel has been
attributed to CP 2 (Petersen and Sanger 1991).
Vessel Use
The C/N ratio of the one carbonized sample analysed is 6.85, which most closely
matches the value expected for terrestrial mammal meat (Morton 1989:79) The δ15N
value of 8.4 indicates organisms of a lower trophic level, and the δ13C of -23.6 value
indicates that the organisms were part of a terrestrial food web (Figure 4.1). When the
δ13C and δ15N values are plotted, they fall within the expected range for “migratory
birds” and close to the range for “C3 herbivores” as defined by Morton (1989) and Black
(2017). The ratio of C16/C18 (palmitic/stearic) is .69, which is consistent with the values
observed for degraded terrestrial mammal fats (Table 3.2). Together these data indicate
that this vessel was used to cook a food mixture dominated by terrestrial mammal or bird
meat.
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Vessel P
Number of Sherds: 2
Total Weight of Sherds: 1.5 g
General Description
Vessel P features a rounded lip, and obliquely oriented incised decoration (Figure
4.4; Figure 4.5b). The average thickness of the vessel walls is 4.13 mm. From the largest
rim sherd a diameter of 3 cm has been estimated. These morphological and decorative
attributes indicate that this vessel is a ceramic pipe. The paste of the vessel is tempered at
10% with crushed minerals dominated by potassium feldspar and quartz (Figure 4.5c).
The dominance of potassium feldspar and quartz indicate that crushed granite was used
as temper, but the elevated proportions of these minerals in relation to mica and
hornblende suggest possible sorting. Petersen and Sanger (1991) list incision as an
uncommon but attested decorative technique in CP 2, and because of the close
stratigraphic associations between this vessel and other CP 2 vessels, it has been
attributed to this period.
Vessel Use
Residue analysis was not performed on this vessel.

Vessel Q
Number of Sherds: 55
Total Weight of Sherds: 28.4 g
General Description
Vessel Q is a dentate-impressed vessel, with a scraped and flattened lip and
straight rim. No sherds were large enough to allow an estimation of vessel diameter or
capacity. The paste of the vessel is tempered at 15% with crushed minerals dominated by
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biotite mica and feldspar. The dominance of biotite mica and feldspar indicates that
crushed granite was used as temper. Based on form, surface treatment and inclusions this
vessel has been attributed to CP 3 (Petersen and Sanger 1991).
Vessel Use
No deposits of adhered residue from sherds associated with Vessel Q were
extensive enough to sample. The absorbed lipid content of one sherd was analysed (Table
4.2). The ratio of C16/C18 (palmitic/stearic) is 1.9, which is consistent with values for
degraded terrestrial mammal fats (Table 3.2). Notably, heavily degraded aquatic fats can
be mistaken for terrestrial fats due to the degradation of unsaturated fatty acid rich
aquatic products into saturated fatty acids due to taphonomic processes associated with
burial (Heron and Evershed 1993:268). Given this limited evidence, the cooking of
terrestrial mammals is indicated during at least one cooking episode, but aquatic
processing cannot be ruled out.

Vessel R
Number of Sherds: 31
Total Weight of Sherds: 19.6 g
General Description.
Vessel R is a dentate-impressed vessel, with a pointed lip and everted rim. The
upper interior surface features linear dentate impression. The average thickness of the
vessel walls is 7.15 mm. From the largest rim sherd a diameter of 10 cm has been
estimated, and a capacity of .8 litres has been calculated using the Fitting and Halsey
(1966) formula. The paste of the vessel is tempered at 15% with crushed minerals
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dominated by quartz and muscovite mica. The dominance of quartz and mica, and the
absence of feldspar indicates that crushed quartz and mica was used as temper. Based on
form, surface treatment and inclusions this vessel has been attributed to CP 2 (Petersen
and Sanger 1991).
Vessel Use
Residue analysis was not performed on this vessel.

Vessel S
Number of Sherds: 10
Total Weight of Sherds: 12.2 g
General Description
Vessel S is a cordage impressed vessel, although the surface is too eroded to
permit an analysis of cordage twist direction (Figure 4.6; Figure 4.7b). Rim and lip form
are unknown, as no rim sherds were present. The average thickness of the vessel walls is
7.64 mm. From the largest body sherd, a diameter of 17 cm has been estimated, and a
capacity of 6.12 litres has been calculated using the Fitting and Halsey (1966) formula.
The paste of the vessel is tempered at 10% with shell and hematite (Figure 4.7c). Based
on form, surface treatment and inclusions this vessel has been attributed to CP 4/CP 5
(Petersen and Sanger 1991).

Vessel Use
Residue analysis was not performed on this vessel.
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Vessel T
Number of Sherds: 18
Total Weight of Sherds: 32.9 g
General Description
Vessel T is a linear-dentate-impressed vessel, with a flattened lip that is beveled
out and a straight rim (Figure 4.8; Figure 4.9b). The average thickness of the vessel walls
is 8.23 mm. From the largest rim sherd, a diameter of 16 cm has been estimated, and a
capacity of 5.36 litres has been calculated using the Fitting and Halsey (1966) formula.
The paste of this vessel is tempered at 10% and contains void impressions that indicate
the use of plant matter as temper (Figure 4.9c). Feldspar fragments are also present. The
presence of the voids and feldspar indicate that plant material and crushed granite was
used as temper. Based on form, surface treatment and inclusions this vessel has been
attributed to CP 2 (Petersen and Sanger 1991).
Vessel Use
Residue analysis was not performed on this vessel.

Vessel U
Number of Sherds: 40
Total Weight of Sherds: 56.2 g
General Description
Vessel U is a dentate and irregular-punctate impressed vessel, with a pointed lip
and straight rim. The upper interior surface features scrape marks. The average thickness
of the vessel walls is 7.58 mm. From the largest rim sherd a diameter of 22cm has been
estimated, and a capacity of 9.92 litres has been calculated using the Fitting and Halsey
(1966) formula. The paste of this vessel is tempered at 15% with crushed minerals
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dominated by feldspar and biotite mica. The dominance of feldspar and biotite mica
indicated that crushed granite or diorite was used as temper. Based on form, surface
treatment and inclusions this vessel has been attributed to CP 2 (Petersen and Sanger
1991).
Vessel Use
Residue analysis was not performed on this vessel.

Vessel V
Number of Sherds: 6
Total Weight of Sherds: 7.1 g
Vessel V is a dentate and irregular-punctate impressed vessel, with a beveled out
lip and straight rim. The average thickness of the vessel walls is 5.43 mm. No rim sherds
were large enough to allow an estimation of vessel diameter or capacity. The paste of this
vessel is tempered at 10% with crushed minerals dominated by feldspar and biotite mica
(Figure 4.43c). The dominance of feldspar and biotite mica indicate that crushed granite
or diorite was used as temper. Based on form, surface treatment and inclusions this vessel
has been attributed to CP 2 (Petersen and Sanger 1991).
Vessel Use
Residue analysis was not performed on this vessel.

Manufacturing Scraps
General Description
A total of six manufacturing scraps were found in close association in N94 E105
and N94 E106, in levels 3–6. These scraps were identified as manufacturing scraps and
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not heavily worn sherds through the presence of an exterior surface, and through other
characteristic (e.g. finger prints, anomalous shapes) that suggested they were small pieces
of potting clay that were accidently fired. Two scraps are tempered at 10% with crushed
minerals dominated by feldspar, quartz, and biotite mica. One scrap is tempered at 5%
with crushed quartz. Two scraps are tempered at 3% with crushed feldspar. One scrap
contains no temper. One scrap features a fingerprint impression, and two scraps feature
impressions from plant matter. The paste and associations of these sherds correspond
with Vessel D, which suggests that these may be the product of the manufacture, firing,
and use of Vessel D at the site.
Vessel Use
Residue analysis was not performed on any of these scraps.

4.2 Ceramic Technology at Reversing Falls
The following section presents a summary of the ceramics seen at Reversing
Falls, summarizing information presented on the vessel lot level in previous sections.
Ceramic vessels used at Reversing Falls correspond largely to the types of ceramics
defined by Petersen and Sanger (1991). Some of the significant findings are the
documentation of Vessel P, which is a probable ceramic pipe, the documentation of
organic temper in Vessel T, and the early date associated with the shell tempered Vessel
N (1520±30 B.P.), placing the use of shell temper in the Quoddy Region firmly in CP 3.
The implications of these findings are discussed at length in Chapter 5, but I use the
following section to offer brief descriptions of the ceramic assemblages for CP 2, CP 3,
and CP 4/5 (Table 4.4).
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4.2.1 CP 2
The ceramic assemblage created during CP 2 is by far the best represented at the
site (n=13). This assemblage is dominated by ceramic cooking vessels with an average
diameter of 16.5 cm, and an average estimated capacity of 6.67 litres. This data is
consistent with Petersen and Sanger’s findings that most vessels in CP 2 have capacities
of greater than five litres (1991:131). The one outlier is Vessel P, which has a diameter of
3 cm, and was likely a ceramic pipe. Average thickness of vessel walls during this period
is 7.2 cm, which is consistent with Petersen and Sanger’s (1991) findings that vessel
walls are relatively thin during this period. Rim and lip morphology were variable,
though straight and everted rims and rounded and flattened lips were the most common
types. Two vessels exhibited collared rims. Of the 13 vessels associated with this period,
four featured linear dentate impression on the upper interior surface and one featured
scrape marks.
Of the 13 vessels, 12 featured dentate impression, and three featured pseudoscallop impression in association with dentate impression. The most common secondary
surface treatment was irregular punctation, with nine vessels exhibiting this technique.
The one outlier to this pattern was the ceramic pipe Vessel P, which featured obliquely
oriented incised decoration.
All of the vessels were grit tempered, and Vessel T is the only vessel that
exhibited evidence of organic and grit temper. Approximately 30.8% of the vessels (n=4)
were tempered primarily with crushed quartz and muscovite mica, while 69.2% (n=9)
were tempered with crushed granite. 38.5% of CP 2 vessels (n=5) contained hematite as
secondary temper type. Of the four vessels featuring quartz/mica temper, two were
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pseudo-scallop impressed. The exact type of organic temper used in Vessel T is unclear,
as the impressions do not match those left by Balsam Fir (Abies balsamea), Eastern
Hemlock (Tsuga canadensis), or other Northeastern conifer species (see Newsom and
James 2019). The extent to which plant material was utilized as temper in the Northeast is
just beginning to be understood, and this particular vessel may have been tempered with
grass (Bonnie Newsom, personal communication 2019).
4.2.2 CP 3
The CP 3 ceramic assemblage is composed of six vessels. The assemblage is
composed entirely of cooking vessels with an average diameter of 20.5 cm, and an
average estimated capacity of 8.78 litres. This value represents an approximately 31%
increase in capacity from CP 2, which is consistent with Petersen and Sanger’s
suggestion that one of the major developments that separates CP 2 from CP 3 is an
increase in vessel capacity, though the exact proportions of this increase are not noted
(Petersen and Sanger 1991:137). Average thickness of vessel walls during this period is
8.45 cm, which represents 1.23cm increase from CP 2. This increase is consistent with
evidence that vessels were built with thicker walls in CP 3 (Petersen and Sanger
1991:137). Rims continued to be mostly straight or everted, and lips continued to be
rounded and flattened during this period. A collared rim was present on 1 vessel. 3
vessels feature linear dentate impression on the upper interior surface.
Of the six vessels associated with this period, five feature rocker and linear
dentate impression while one features S-twist cord-wrapped-stick impression as the
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primary surface treatment. Of the dentate impressed group, two vessels feature irregular
punctate impression, and one vessel features circular punctate impression.
Of the six vessels associated with CP 3, five were tempered with grit and one was
tempered with shell. All of the grit tempered vessels were tempered with crushed granite,
and no vessels were tempered exclusively with quartz and muscovite mica. Hematite was
used as a secondary temper in two of the granite tempered vessels. The shell tempered
and cord-wrapped-stick impressed Vessel N represents an early example of the type of
ceramic technology that would become dominant in CP 4/5. This vessel was initially
associated with CP 4/5 based on technology and morphology, but a radiocarbon date of
1520±30 places it squarely within CP 3, which is evidence of overlapping ceramic
traditions during this period, a hypothesis suggested by Petersen and Sanger (1991:137).
4.2.3 CP 4/5
The CP 4/5 assemblage is the smallest at the site, represented by only two vessels.
The average diameter of these two vessels is 16 cm, and the average estimated capacity is
5.36 litres, representing a reduction in capacity from CP 3. The average thickness of
vessel walls is 7.87 cm, representing a .58 cm decrease from CP 3. Both of these patterns
are consistent with evidence that vessel capacity decreased to 4-8 litres, and vessel
thickness generally decreased during CP 4 and CP 5 (Petersen and Sanger 1991:142).
Vessel M exhibited a straight rim, and vessel S exhibited a rounded lip. No interior
surface treatments were used on these vessels. Both vessels featured cordage impressions,
though both were very fragmentary and the singular examples of cordage impression on
each vessel were too eroded to determine twist direction. Vessel M was tempered with
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crushed granite, while Vessel S was tempered with crushed shell. Notably, both the grit
and shell tempered vessel contained hematite as a secondary temper.

4.3 Ceramic Use at Reversing Falls
Due to the small sample size of vessels analysed for my thesis, sweeping
generalizations about vessel use during separate ceramic periods, and the Maritime
Woodland as a whole are impossible. My data do however support the hypothesis
advanced by Deal and colleagues (2019), that the Middle Maritime Woodland saw a shift
away from the intensive aquatic processing that characterized the Early Maritime
Woodland (sensu Taché 2015).
My data offer strong evidence of specific types of processing during various
phases of the Maritime Woodland. They align with the findings of Black (2017), and also
represent previously archaeologically unattested cooking practices in the Quoddy Region.
This section outlines the specific cooking practices evidenced for the Reversing Falls site,
and a more in-depth analysis of the implications of these phenomena are presented in
Chapter 5.
4.4 General Trends
One of the most important limitations to the conclusions I present in this section
relates to the degradation of aquatic derived fats, to the point that they are easily mistaken
for terrestrial fats within the context of millennia-old residues. This degradation of
unsaturated fatty acids common in foods dominated by fish and marine mammals, into
saturated fatty acids through various taphonomic processes including temperature
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changes, soil chemistry and microbial action is well attested (Heron and Evershed
1993:268). Recent developments in GC/MS have led to the identification of specific
aquatic biomarkers (see Hansel 2004), yet the procedures used to identify these
biomarkers were not applied to my study due to budgetary limitations. Stable carbon and
nitrogen isotopic signatures tend to be much more stable through time, and I have given
them more weight in interpreting the data.
Of the seven vessels for which lipid data exclusively was available, all had
C16/C18 ratios that indicated foods dominated by terrestrial mammals. Yet because of
the known pattern of degraded aquatic fats being mistaken for terrestrial fats, these
vessels have been classified as “Inconclusive; Leans Terrestrial” (Table 4.4). Of the
seven vessels for which lipid and isotope data was available, and the one vessel for which
isotope data exclusively was available, much more compelling conclusions can be drawn.
The discussion that follows takes into account only these latter eight vessels.
During CP 2, the evidence points to a diversity of uses as suggested by Deal and
colleagues (2019). Of the sour vessels for which I have lipid and isotope data, it is clear
that terrestrial mammals, birds and aquatic organisms were processed and cooked in
ceramic pots during this period. The most noteworthy isotopic signature during this
period belongs to Vessel L, which has isotopic and lipid signatures that suggest
freshwater, anadromous or catadromous fish were cooked in this vessel during at least
one episode. This is significant because the Reversing Falls site is on the coast, and this
suggests either the exchange of these fish or oils derived from these fish from inland
areas of the Quoddy Region, or the harvesting of locally available catadromous fish like
American eel. This vessel is discussed at length in Chapter 5.
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The sample size for CP 3 is smaller than that of CP 2, with three vessels having
isotopic and lipid data. Notably, all three were used for aquatic processing, and Vessel J
presents the most convincing evidence for the processing and cooking of marine
mammals. The exact implications of this evidence are presented in detail in Chapter 5,
but this vessel adds support to David Black’s position (2013) that seal hunting peaked in
the Middle Maritime Woodland period.
Data for Vessel M provides the only data for vessel use during CP 4/CP 5 at the
Reversing Falls site. Isotopic and lipid data suggest aquatic processing, and the isotope
data for the one sample tested corresponds almost exactly to the modern reference value
for herring (Clupea harengus), as recorded for Passamaquoddy Bay by David Black
(2017).
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Figure 4.2: Exterior surface of Vessel A.
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Figure 4.3: Figure 4.3a shows the interior surface of Vessel A. Figure 4.3b shows a side
view of Vessel A. Figure 4.3c shows the paste and temper of Vessel A at 30x
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magnification.

Figure 4.4: Exterior surface of Vessel P.
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Figure 4.5: Figure 4.5a shows the interior surface of Vessel P. Figure 4.5b shows a side
view of Vessel P. Figure 4.5c shows the paste and temper of Vessel P at 30x
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magnification.

Figure 4.6: Exterior surface of Vessel S.
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Figure 4.7: Figure 4.7a shows the interior surface of Vessel S. Figure 4.7b shows a side
view of Vessel S. Figure 4.7c shows the paste and temper of Vessel S at 30x
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magnification.
Figure 4.8: Exterior surface of Vessel T.
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Figure 4.9: Figure 4.9a shows the interior surface of Vessel T. Figure 4.9b shows a side
view of Vessel T. Figure 4.9c shows the paste and temper of Vessel T at 35x
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magnification.
Figure 4.10: Manufacturing scraps found at Reversing Falls. On the bottom row, the four
sherds farthest to the right were originally part of one scrap.
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Table 4.1: Carbon and Nitrogen stable isotope data for the Reversing Falls ceramic
assemblage. All samples were carbonized residue adhered to the interior surface of
ceramic sherds. The δ13C, δ15N, %C, %N and C/N ratio are all presented to one decimal
point.
Sample
A-1
A-2
B-1
B-2
J-1
K-1
L-1
L-2
M-1
N-1
N-2
O-1

Catalog Number
80.15.832
80.15.833
80.15.851
80.15.848
80.15.959
80.15.976
80.15.983
80.15.996
80.15.999
80.15.1006
80.15.1007
80.15.1023

Type
Interior Residue
Interior Residue
Interior Residue
Interior Residue
Interior Residue
Interior Residue
Interior Residue
Interior Residue
Interior Residue
Interior Residue
Interior Residue
Interior Residue
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δ13C
-23.3
-23.7
-20.2
-20.6
-17.6
-21.1
-27.0
-25.8
-22.4
-20.5
-21.4
-23.6

δ15N
4.2
5.7
13.8
11.3
14.7
12.7
9.2
10.8
11.8
13.7
13.3
8.4

%C
47.4
46.9
46.6
48.2
44.4
44.3
37.3
43.0
34.4
41.3
38.8
43.2

%N
9.4
9.1
7.1
7.0
7.3
6.5
3.6
4.0
3.4
5.4
4.8
6.3

C/N
5.0
5.2
6.6
6.9
6.1
6.9
10.3
10.9
10.1
7.7
8.1
6.9

Table 4.2: Lipid data for the Reversing Falls ceramic assemblage. The type refers to the
source of the residue; interior adhered referring to a carbonized encrustation, and
absorbed referring to an absorbed residue. The total area for the peaks of C16 (palmitic)
and C18 (stearic) are presented, and the C16/C18 ratio is presented in the final column.
Sample
A-3
B-1
C-1
D-1
E-1
F-1
H-1
I-3
J-2

Catalogue
Number
80.15.836
80.15.851
80.15.863
80.15.879
80.15.920
80.15.928
80.15.933
80.15.946
80.15.960

K-1a
K-1b

80.15.976
80.15.976

L-1a
L-1b
M-1
O-1
Q-1

80.15.983
80.15.983
80.15.999
80.15.1023
80.15.1031

Type
Absorbed
Absorbed
Absorbed
Absorbed
Absorbed
Absorbed
Absorbed
Absorbed
Absorbed
Interior
Adhered
Absorbed
Interior
Adhered
Absorbed
Absorbed
Absorbed
Absorbed

C16 (Area)
18018894.5
228377135.4
89278306.7
122535148.5
91863279.6
59111867
111297456.3
51886740.1
135286516.3

C18 (Area)
12064374.5
189352825.7
50978683.5
65735366.5
51709749.48
28416481.8
60717012.9
28375901
69773817.17

C16/C18
1.49
1.21
1.75
1.86
1.78
2.1
1.8
1.83
1.94

88997487.8
604794011.5

19521263.44
157265984.2

4.56
3.85

59917778.8
122232322.8
63026758.9
500721615.9
75466384.9

30803185.51
57381259.2
35761606.2
722630422.3
39502254.8

1.95
2.13
1.76
0.69
1.9
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Table 4.3: Stable isotope values for organisms common on the Maritime Peninsula. This
is the data used in Figure 4.1.
Common
Name

Latin
Name

δ13C

δ15N

Tissue

Sample
Location

Publication

Harbour
Seal

Phoca
vitulina

-17.4

14.4

Muscle

California

Germain et
al. 2012

Harbour
Seal

Phoca
vitulina

-15.1

17.7

N/A

Passamaquoddy
Bay

Black 2017

-22.5

12.0

N/A

Passamaquoddy
Bay

Black 2017

-17.2

12.6

Muscle

Passamaquoddy
Bay

Willis 2017

-18.0

7.2

N/A

Passamaquoddy
Bay

Black 2017

-17.8

12.3

Muscle

Passamaquoddy
Bay

Willis 2017

-18.5

12.1

N/A

Passamaquoddy
Bay

Black 2017

-18.5

13.3

Muscle

Connecticut

Walters
2009

-27.9

11.5

Muscle

Lake Superior

Sierszen
1996

Atlantic
Herring

Clupea
harengus
Myoxocep
Longhorn
halus
Sculpin octodecems
pinosus
Blue
Mytilus
Muscle
edulis
Atlantic
Cod
Pollock
Alewife
White
Perch

Gadus
morhua
Pollachius
virens
Alosa
pseudohare
ngus
Monroe
americana

Muskrat

Ondatra
zibethicus

-21.2

4.9

Collagen

Ontario

Hammersle
y 2016

Black
Bear

Ursus
americanus

-21.1

5.5

Collagen

Ontario

Hammersle
y 2016

White
Tail Deer

Odocoileus
virginianus
Alces alces
(Wetland
Forage)
Alces alces
(Terrestrial
Forage)

-23.3

6.8

N/A

New Brunswick

Black 2017

-24.6

4.8

Hair

Quebec

Drucker
2010

-24.8

1.0

Hair

Quebec

Drucker
2010

Moose
Moose
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A
C
E
F
I
K
L
O
P
R
T
U
V
B
D
H
J
N
Q
M
S

2190±30
N/A
N/A
N/A
N/A
N/A
1750±30
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
1520±30
N/A
N/A
N/A

Terrestrial Mammals
Inconclusive; Leans Terrestrial
Inconclusive; Leans Terrestrial
Inconclusive; Leans Terrestrial
Inconclusive; Leans Terrestrial
Aquatic
Freshwater/Anadromous/Catadromous Fish
Migratory Bird/Terrestrial Mammal
N/A
N/A
N/A
N/A
N/A
Marine Birds/Fish
Inconclusive; Leans Terrestrial
Inconclusive; Leans Terrestrial
Marine Mammals
Aquatic
Inconclusive; Leans Terrestrial
Aquatic
N/A

11.44
3.84
8.4
9.92
5.36
2.32
6.88
9.16
N/A
0.8
5.36
9.92
N/A
9.92
12.96
N/A
5.36
6.88
N/A
4.6
6.12
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Average
Capacity
(litres)

Capacity
(litres)

CP 4/5

Use

CP 3

Carbon Date
(uncalibrated
B.P.)

CP 2

Vessel

Ceramic
Period

Table 4.4: Vessels sorted by Ceramic Period, showing the capacity of each vessel, how it
was used, and an average capacity for CP 2, CP 3, and CP 4/5. Carbon dates are listed
when available.

6.67

8.78

5.36

Lab
Number

N-1

Age
(Uncalib
rated
Years
B.P.)

N

Feature

L-3

Level

L

Quadrant

A-3

Interior
carbonized
residue
adhered to
ceramic
sherd.
Interior
carbonized
residue
adhered to
ceramic
sherd.
Interior
carbonized
residue
adhered to
ceramic
sherd.

Unit

A

Sample
Location

Sample

Vessel

Table 4.5: Uncalibrated radiocarbon dates and associations from Reversing Falls. All
samples were charred residues adhered to the interior surface of ceramic sherds.

N93
E119

NE

7

Feature
1

2190±30

Beta491646

N93
E120

SW

5

N/A

1750±30

Beta518390

N93
E120

NW

5

N/A

1520±30

Beta523842
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CHAPTER 5: DISCUSSION AND CONCLUSIONS
I use this chapter to present the implications of my data and its relation to current
archaeological understandings of vessel creation and use. I relate these data to patterns
observed for the Quoddy Region and the Maritime Peninsula as a whole, and I focus in
on evidence for specific processing and cooking patterns. Finally I relate my vessel use
data to two poorly understood phenomena: the dominance of technologically complex
vessels in the Earlier Middle Woodland period, and the rise of shell-tempered cordwrapped-stick impressed ceramics in the Middle Woodland period and later.
I accomplish these goals by identifying specific patterns of vessel manufacture
and use that I have documented and inferred for Reversing Falls. I then ground and relate
these interpretations to archaeological models of how ancestral Wabanaki people were
creating and using these ceramic containers in the Quoddy Region and the Maritime
Peninsula at large, as I presented in Chapter 2.

5.1 Creating Ceramics at Reversing Falls
At the Reversing Falls site ceramic vessels were created to accomplish specific
tasks, such as cooking food, extracting oil through extended heating, or smoking tobacco
mixtures during a period that spanned over a millennium (2200 B.P.–950 B.P.). As
discussed in Chapter 2, there is limited knowledge of where ceramics were made and
how they were exchanged during the Maritime Woodland period, yet Vessel D and six
associated ceramic manufacturing scraps indicate that some ceramics were manufactured
and fired at the Reversing Falls site (Figure 4.4).
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No pre-Contact kiln technology has been documented on the Maritime Peninsula.
The mottled and variable coloration of ceramic containers that make “color” an unhelpful
attribute when assigned vessel lots does suggest that vessels created by people living on
the Maritime Peninsula were fired in an oxidizing environment, such as an open fire or a
pit (see Sanger 1987:49).
The six ceramic fragments that I have identified as manufacturing scraps show
that tempering and coiling took place at the site (Figure 4.4.). All of these sherds have
paste consistencies that match that of Vessel D, and they possess exterior surfaces that
reflect coiling, squishing, and other ceramic building processes. Figure 5.1 shows the
preserved impression of a potter’s fingerprint in a scrap that possesses almost no temper.
The types of ceramics created from clay and temper and used at Reversing Falls consists
mainly of cooking pots and a singular ceramic pipe, which are discussed in the following
sections.
5.1.1 Cooking Vessels
Ceramic evidence from the Maritime Peninsula indicates that ceramic cooking
pots were constructed mostly through coiling and joining thin cylinders of tempered
ceramic together (Petersen and Sanger 1991). A number of ceramic sherds exhibiting coil
breaks were found at the site, and Figure 4.37b shows the clearest example of a coil break
on a shell tempered vessel. No basal sherds were found, so the exact contours of the
vessels found at Reversing Falls are unknown, but conoidal and globular forms are
expected for the region. As I discussed in Chapter 4, the size of the cooking pots used at
Reversing Falls varied through time, in a pattern that is consistent with that suggested by
131

Petersen and Sanger (1991). Specifically, vessels from the earlier Middle Maritime
Woodland period consistent with CP 2 technology have an estimated capacity of 6.67
litres, with capacity increasing during the later Middle Maritime Woodland period, as CP
3 style vessels have a capacity of approximately 8.78 litres, an increase that has been
documented for most of the Maritime Peninsula (Petersen and Sanger 1991:137).
Cooking vessel capacity during the later Middle and Late Maritime Woodland period
seems to decrease on site, and vessels consistent with CP 4/5 technology have a capacity
of 5.36 litres, although the small sample size of vessels dating to this period (n=2) may be
a biasing factor.
Surface treatment and decorations of cooking vessels at Reversing Falls is
consistent with finishes expected for the region (see Newsom 2017; Petersen 1980;
Petersen and Sanger 1991; Woolsey 2017). All vessels assigned to CP 2 exhibit dentate
impression to some degree, and three vessels feature dentate impression and pseudoscallop impression. Of the three vessels featuring pseudo-scallop impression two are
tempered with quartz and muscovite mica, which is of interest as only five vessels were
tempered with quartz and mica, and all are consistent with CP 2 technology. Notably the
earliest dated vessel on the site, Vessel A, is a pseudo-scallop vessel tempered with
quartz and mica, and dates to 2190 ± 30 B.P.
Surface finish varies little between CP 2 and CP 3, and five of six cooking vessels
dating to CP 3 features dentate impression. Two notable changes include a shift away
from the irregular punctates that dominated in CP 2, to deeper circular punctates, such as
those on Vessel J (Figure 4.18). CP 3 also sees the beginning of a new pattern of vessel
creation and decoration, moving away from a millennia old pattern of tempering with
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crushed minerals and covering the whole surface in dentate or cordage impressions,
towards shell tempered vessels with limited surface treatments. Vessel N, dated to 1520 ±
30 B.P, is an early example of this shift. Vessel N exhibits shell temper and very limited
S-twist cordage impression, while most of the exterior surface is smooth and
undecorated. Notably Z-twist cordage impressed vessels have been associated with
coastal areas of Maine by James Petersen (Petersen 1996; Petersen and Wolford 2000),
and Vessel N features cordage in the opposite direction of that expected. Petersen’s
(1996) featured material drawn mostly from southern and mid-coast Maine, and so the
occurrence of S-twist impressions on a vessel from the Quoddy Region suggest that
model may need to be tested more for Passamaquoddy Bay specifically.
This pattern of vessel creation intensified and dominated the cooking vessels
made during CP 4 and CP 5. Vessel M features granite and hematite temper, while Vessel
S feature shell and hematite temper. The exterior surfaces of both vessels exhibit cordage
impression, but all the impressions are too eroded to permit an analysis of twist direction.
5.1.2 Pipes
Tobacco pipes used on the Maritime Peninsula were manufactured from stone and
ceramic from the Early Maritime Woodland period to the Historic period. Despite the
archaeological recovery of pipes made of both ceramic and stone (e.g. Willoughby 1935),
stone pipes have received much more attention due to the association of stone tubular
pipes with the Early Maritime Woodland period, and platform pipes with the Historic
period (see Trubowitz 2005; Rafferty 2005). Since ceramic is a much more fragile
material than stone, most identified ceramic pipes from the Maritime Woodland period
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are whole or nearly so, and were mostly found in undated contexts or before dating
methods were widely available (Figure 5.2).
David Sanger notes that ceramic pipes are a rare but present ceramic form during
the Maritime Woodland period on the Maritime Peninsula (Sanger 1979:111). It is also
clear that most ceramic pipes were “elbow” or “trumpet” shaped during the Maritime
Woodland period in southern New England, and the situation seems similar in Maine (see
Petersen and Sanger 1991; Smith 1926; and Willoughby 1935). No examination of the
forms and temporal associations of Maritime Woodland period ceramic pipes have been
undertaken for the Maritime Peninsula since the publication of Willoughby’s (1935)
monograph Antiquities of the New England Indians.
I suggest some of the reasons for the paucity of identified Maritime Woodland
period ceramic pipes includes their small size, generally thin walls, and overall likelihood
to fracture when exposed to centuries of trampling, burial and freeze-thaw cycles. The
two sherds associated with Vessel P indicate that this ceramic object was likely a pipe.
The estimated diameter of 3 cm for this ceramic object offers evidence that it was a pipe.
The 17 remaining ceramic vessels at Reversing Falls exhibit characteristics of cooking
pots, and have an average diameter of 18.18 cm, with the lowest diameter of this
assemblage 10 cm. In addition to the diameter evidence, the walls of this ceramic pipe are
4.13 mm, which is significantly lower than the average for cooking pots, which is 7.75
mm (n=17).
In the following sections I discuss at length two attributes of this vessel,
specifically visually red temper (Section 5.2.3) and the use of incision during the Middle
Maritime Woodland period (5.2.4). The presence of these two attribute states, coupled
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with the morphological data discussed above suggest that Vessel P was a ceramic pipe,
which was likely used to smoke tobacco and other herbal mixtures (see Section 2.5.6). As
residue analysis was not performed, the exact types of plants smoked in this pipe is
unknown, but possible candidates are discussed in Section 5.4.5.

5.2 Specific Technological Patterns
In the preceding section, and Chapter 4, I have noted and examined vessels that
exhibited phenomenon that are undocumented, poorly documented, or incompletely
understood. I use the following sections to elaborate upon some of these phenomena and
contextualize the data from Reversing Falls with data and hypothesis for the study region.
Specifically I examine the organic temper exhibited in Vessel T in light of recent work
done by Newsom and James (2019), I examine data that indicates a preference for
quartz/mica temper in the earlier Middle Maritime Woodland, I examine evidence for
sorting minerals, and a preference for red minerals, in the ceramic pipe represented by
Vessel P, and I document the use of incision as a decorative technique on a Middle
Maritime Woodland period ceramic pipe.
Perhaps the most important technological trend I have documented at Reversing
Falls is a diversity of temper in the earlier Middle Maritime Woodland, specifically
associated with CP 2 style ceramic technology. It is during this period that quartz/mica
temper is most abundantly used, organic temper is demonstrated for at least one vessel,
and there is the clearest indication for the sorting of individual minerals during this time.
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5.2.1 Organic Temper
The demonstration that organic material was intentionally used as a tempering
agent on the Maritime Peninsula is surprisingly recent (see Newsom and James 2019).
George Matthew’s note of conifer needle imprints in 1884 is the earliest reference to
organic aplastics in the region, but Matthew and most scholars that followed posited that
these were mere chance inclusions (Matthew 1884). Petersen and Sanger make a passing
reference to organic temper, which they believe “appeared during CP 3 or earlier during
CP 2 at sites like Oxbow and Todd” (1991:137). Petersen and Sanger do not elaborate
further on the spatial and temporal range of organic tempers, nor do they specify the
types of organic materials that were used as tempering agents.
Bonnie Newsom and Matt James’ (2019) analysis of ceramics from the Holmes
Point West Site (62.8 ME) demonstrated that conifer needles, especially balsam needles
(Abies balsamea) were intentionally incorporated into clay and used to temper ceramic
cooking pots during most of the Maritime Woodland period, with its use being most
closely associated with vessels associated with CP 2 to CP 6 (2150–450 B.P). The exact
reasons for using organic temper may range from intentional inclusion of lightweight
aplastics to create lighter vessels, the incorporation of needles by constructing ceramic
vessels on wigwam floors covered in conifer boughs, and cultural and spiritual
influences that led to the intentional inclusion of specific types of plant material
(Newsom and James 2019:150).
At the Reversing Falls site, I have identified one vessel that was tempered
extensively with organic material.The limited visible impressions present on sherds from
Vessel T suggest that grasses and woody material was used as a tempering agent. Sherds
136

associated with Vessel T have abundant voids, yet a full analysis of these voids would
require sample destruction. A species or genus level refinement of the types of plants
used to temper this vessel is thus not possible, but it confirms that organic tempered
vessels were being used at the Reversing Falls Site during CP 2.
5.2.2 Pseudo-Scallop Impression and Quartz/Mica Temper
Pseudo-Scallop impression is a type of surface treatment composed of
impressions that resemble scallop shell designs, but are clearly made by a potters tool and
not a shell. This type of surface treatment is considered diagnostic of CP 2 and the earlier
Middle Maritime Woodland in general (Petersen and Sanger 1991:136). Grit temper
generally is the most preferred tempering agent during most of the Maritime Woodland
period, being overtaken by shell for only parts of CP 5 and CP 6. Within this framework,
Chilton (1996) has argued that ancestral Algonquian potters exhibited a strong preference
for quartz temper through time, despite its tendency to cause uneven heating and fractures
in ceramic walls when compared with granite temper. In Maine and Nova Scotia, Bonnie
Newsom (2017) and Cora Woolsey (2017) have both demonstrated a preference for
certain minerals, such as feldspar and quartz, which likely indicates intentionally sorting
of minerals.
When examining the Reversing Falls ceramic assemblage, it became clear that
pseudo-scallop shell impression was associated with CP 2, as all three vessels featuring
this surface treatment dated to this period. Additionally, when grit tempered vessels were
examined at the mineral level it became clear that all four vessels tempered exclusively
with crushed quartz and muscovite mica dated to CP 2. Of the three vessels featuring
pseudo-scallop impression, two were tempered with quartz and muscovite mica. Taken
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together, this data suggests a preference for quartz and muscovite mica temper in the CP
2 era Quoddy Region, with a preference for this tempering mixture not seen in vessels
dating to later periods at Reversing Falls.

5.2.3 Visually Red Temper
As mentioned previously, Bonnie Newsom (2017) and Cora Woolsey (2017) have
demonstrated that crushed minerals were sorted by potters, with some minerals being
preferred over others when creating grit tempered vessels. The nature of this sorting is
poorly understood, with some vessels indicating relatively little sorting of minerals, while
some vessels indicate heavy preference for certain minerals. Grit tempers derived from
crushed granite and quartz predominate in the Maritime Peninsula, but Bonnie Newsom
has demonstrated the inclusion of hematite temper in ceramic assemblages at Eddington
Bend and Howland, Maine (Newsom 2017:175). Newsom notes that hematite has
technological advantages, including increased hardness of fired ceramics, yet she also
notes that there many have been cultural reasons for this and that “hematite presence in
ceramic fabrics in the region may carry anthropological meaning” (Newsom 2017:176).
Of the 21 vessels examined for my thesis, nine vessels or 43% contain hematite as
a secondary temper. This figure is consistent with Newsom’s observations from the
central Maine coast, where she observed that 38.59% of vessels (n=114) contained
hematite (Newsom 2017:261).
Newsom notes that hematite has important cultural significance for Wabanaki
peoples, and has been associated with mortuary sites and behaviours since the Archaic
period. This value derived in part from the colouration of the material, being bright red.
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In my analysis of the Reversing Falls assemblage, Vessel P, the ceramic pipe, stood out
in the intensely red minerals preferred as tempering agents. Hematite is present to a
limited degree, but the elevated levels of potassium feldspar give the temper of this vessel
a visually red appearance. Because this vessel likely had important cultural value as a
pipe, I suggest that the inclusion of hematite, and a preference for potassium feldspar may
have been influence at least partially by cultural proscriptions.
5.2.4 Incision During the Middle Maritime Woodland
Vessel P, the ceramic pipe, exhibits obliquely oriented incised lines and has been
attributed to CP 2 based upon close association with three other firmly CP 2 vessels. The
earliest use of incision to decorate mostly mortuary ceramics in CP 1, and its presence on
a ceramic pipe from CP 2 suggest that this type of surface treatment may have been
reserved for certain classes of vessels in the Early and earlier Middle Maritime
Woodland.
Incision as a surface treatment is often associated with CP 6 and CP 7, and the
Late Maritime Woodland period in general, yet it is the first surface treatment that was
not cordage or textile based, and it was used on a much more limited scale during the
Early Maritime Woodland (CP 1). During the Early Woodland, incision is most often
seen on mortuary vessels associated with the Early Woodland period Middlesex Burial
Tradition, and the Meadowood Interaction Sphere. Some of best date examples of this
surface treatment are from Augustine Mound and the McKinlay Site in New Brunswick,
and the Boucher Site in Vermont. On vessels from both these sites, and other smaller
habitation sites in the St. Lawrence Valley, incision is most often obliquely oriented or
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employed to create triangular patterns (Petersen and Sanger 1991; Taché 2005). An
incised ceramic pipe bowl was found by Ted Spahr at site 80.24 ME, the analysis of
which is in process (Arthur Anderson, personal communication 2020).
The persistence of this surface treatment into CP 2 is poorly understood, but
Petersen and Sanger note that “Incision as a typically secondary decoration, often
combining right and left oblique elements…were also used to decorate CP 2 ceramics”
(1991:132). The use of incision as a surface treatment seems to disappear during CP 3,
only to reoccur centuries later in CP 6.
Supporting case studies for this hypothesis can be taken from Jeffrey Irwin’s
(2004) analysis of incision as a decorative motif on Late Maritime Woodland stone pipes
from the coastal plain of North Carolina, where he suggests the use of incised designs
like concentric rectangles and barred triangles may have conveyed a shared sense of
Algonquian identity, and that in the context of the southern coastal region: “embellishing
a stone pipe with and Algonquian design may have been an assertion of power as a local
ritual leader sought to legitimize his authority by reference to either a powerful
ideological concept or simply his participation in extralocal social relations” (Irwin
2004:63).
This case study presents evidence from areas far distant from the Maritime
Peninsula, yet the importance of incised geometric designs on ritual objects like pipes is
notable, especially as in this case these designs are absent from ceramic cooking pots. In
the context of the Maritime Peninsula, more research needs to be done to examine
whether incision was limited to more culturally important cooking pots and pipes in CP 1
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and CP 2, and if so more research needs to be undertaken to understand the temporal and
spatial limitations of its use.
5.3 Using Ceramics at Reversing Falls
In the following sections I discuss how ceramic vessels were used to cook food
and smoke tobacco mixtures at Reversing Falls. As noted in Chapter 3, the
methodological approaches employed in my analysis allow only for generalized
interpretations of chemical signatures. The majority of the ceramic vessels analysed seem
to have been use to cook mixtures of aquatic and terrestrial foodstuffs, as might be
expected of hunter-gatherers exploiting resources from both ecosystems. This is a usage
pattern consistent with Michael Deal and colleagues assertion that the cooking of
terrestrial and mixed foodstuffs increased during the Middle and Late Maritime
Woodland, moving away from the dominant processing of aquatic foods in the Early
Maritime Woodland (2019).
I summarize and explore how the data for Reversing Falls relate to temporal
trends, and localized patterns of use both in the Quoddy Region and the Maritime
Peninsula at large. Following these sections, I explore evidence for the processing of
specific classes of foods, which is an area where the Reversing Falls data provides strong
evidence for the processing of a variety of foods including marine mammals and
anadromous/catadromous fish.
5.3.1 Temporal Trends
Because of the small size of my data set, and the concentration of most ceramics
in CP 2, with CP 3 and CP 4/5 being less represented, any sweeping generalizations
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about ceramic use through time is impossible. The most significant trend evidenced
during the Middle and Late Maritime Woodland periods is a diversity of use consistent
with that suggested by Deal and colleagues study (2019).
5.3.2 Earlier Middle Maritime Woodland Ceramics
Because the largest number of ceramics analysed at the site belong to CP 2, some
trends can be examined. The most important shift that occurs during the earlier Middle
Maritime Woodland, is an increase in vessel capacity by about 25% from CP 1, meaning
vessels are generally larger than five litres (Petersen and Sanger 1991:131). Deal and
colleagues (2019) suggest that the beginning of CP 2 also marks an important increase in
the proportion of terrestrial mammals and food mixtures cooked in pots, which is a
departure from the aquatic processing that dominated CP 1.
This diversity of use is evident in the Middle Maritime Woodland assemblage at
Reversing Falls. I examine the relationship between vessel size and vessel use during this
period in depth in Section 5.4, but in general larger vessels show a stronger association
with the cooking of terrestrial and mixed aquatic/terrestrial foods during CP 2 and to a
lesser extent CP 3.
5.3.3 Shell Tempered Cordage Impressed Ceramics
Shell tempered vessels featuring cordage impression begin to be used extensively
during CP 4, and dominate during CP 5. Petersen and Sanger (1991) do however note
that shell tempered ceramics appear to be used to a limited degree during CP 3, and they
cite ceramics from the Todd site in Penobscot Bay, and the Oxbow site in the Miramichi
Valley of New Brunswick (1991:137).
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The shell tempered cordage-impressed Vessel N from Reversing Falls is an early
example of shell temper use, and provides one of the earliest dated associations for the
use of shell temper in the Quoddy Region, with a carbonized interior residue returning a
date of 1520±30 B.P. Two shell tempered cordage impressed vessels were found at
Reversing Falls, but only Vessel N possessed a sherd with a surface preserved enough to
permit an analysis of cordage twist direction. The singular sherd exhibiting cordage
impression associated with Vessel N exhibited S-twist, which according to Petersen’s
(1996; 2000) model is not expected for a coastal site.
Residue analysis was only performed on one of the two shell tempered cordage
impressed vessels found at the site, and Vessel N returned an isotopic signature that
strongly indicated the cooking and processing of organisms of aquatic origin.
5.3.4 Quoddy Region
The clearest vessel use pattern indicated by the Reversing Falls data for the
Quoddy Region is a diversity of use. As I discuss in Section 5.4, the data indicate the
cooking of terrestrial mammals and aquatic foods during the Middle and Late Maritime
Woodland, with terrestrial foods being best documented for CP 2. This pattern of use
represents a departure from Early Maritime Woodland use dominated by aquatic
processing and cooking (Taché 2015), and reflects a pattern of mixed usage documented
for the Maritime Peninsula at large by Deal and colleagues (2019).
One of the most important phenomena suggested by these data is the processing
and cooking of marine mammal meat during the Middle Maritime Woodland (Section
5.4.3), which is consistent with Black’s (2017) position that seal hunting peaked in the
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Middle Maritime Woodland. Additionally, an examination of patterns of vessel use
presented in Section 5.4 indicate that larger vessels may have been used to cook foods
dominated by terrestrial mammal meat, while smaller vessels were used for cooking fish
and other aquatic organisms.
5.3.5 Maritime Peninsula
The patterns discussed in Section 5.3.4 hold true for the Maritime Peninsula at
large in that a diversity of uses through time are indicated at the Reversing Falls site. This
pattern of use is consistent with the findings of Deal and colleagues (2019), which
indicated an increase in processing terrestrial and mixed foods during the Middle and
Late Maritime Woodland.
Deal and colleagues (2019) study represents a modern reinterpretation and new
presentation of data from New Brunswick and Nova Scotia respectively, and this study is
the only examination of vessel use during the Middle and Late Maritime Woodland on
the Maritime Peninsula. I have discussed the implications of Black’s (2017) examination
of vessel use in the Insular Quoddy Region in the preceding section, and the limited
studies that have included use data as a secondary component (i.e. Woolsey 2010), do not
suggest any wider patterns of vessel use which this study can be compared to.

5.4 Specific Processing Patterns
The following sections examine specific types of processing behaviour that I have
identified at the Reversing Falls site. Specifically, I contextualize the processing of
terrestrial mammals, aquatic organisms, marine mammals and anadromous/catadromous
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and freshwater fish at Reversing Falls with evidence for historically and ethnographically
attested behaviour discussed in Chapter 2.
5.4.1 Terrestrial Mammal Processing
As I have noted previously, the degradation of unsaturated fatty acids common in
aquatic organisms can result in lipid signatures that are easily confused for terrestrial
mammal signatures. Despite this, two vessels present strong evidence for the processing
and cooking of meals heavily composed of terrestrial mammal meat. The lipid and
isotopic data for Vessel A and Vessel O suggest the cooking of meals composed of
terrestrial mammal and bird/mammal meat. Notably both these vessels date to CP 2, and
both exhibit characteristics very common in the earlier centuries of CP 2. Specifically
Vessel A is pseudo-scallop impressed, Vessel O is rocker-dentate impressed, and both of
these vessels feature quartz/muscovite mica temper, which I have already suggested is
more common CP 2 than in later periods at Reversing Falls (Section 5.2.2).
One characteristic I have noted at Reversing Falls is the relationship between
vessels used to cook terrestrial mammal meat, and vessel size. At Reversing Falls, CP 2
style vessels used to process and cook aquatic organisms had an average capacity of 4.6
litres (n=2), while vessels used to cook terrestrial mammals had an average capacity of
10.3 litres (n=2).
On a regional scale, Petersen and Sanger associate a capacity of five litres with
CP 1, while stating that an approximately 25% increase in vessel capacity is seen during
CP 2 (1991:131). The data for CP 2 ceramics at Reversing Falls, although small, suggest
that vessels used to process aquatic organisms during CP 2 followed patterns carried over
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from CP 1, in that the capacity hovered around five litres. Vessels created during CP 2 to
cook meals with more terrestrial components seem to be the most likely to exhibit an
increased capacity, as the pseudo-scallop impressed and castellated ceramics used at
Reversing Falls feature a much larger capacity consistent with Petersen and Sanger’s
observations.
No conclusive data on terrestrial mammal processing are available for CP 3, but it
should be noted that the one vessel with capacity data that leans terrestrial during CP 3
has an estimated capacity of 12.96 litres, while vessels used to cook aquatic organisms
average 7.38 litres (n=3). No terrestrial mammal processing was observed for the CP 4/5
assemblage.
5.4.2 General Aquatic Processing
Ceramic use at Reversing Falls is dominated by the cooking of aquatic organisms,
especially during CP 3 and CP 4/5. This pattern lends support to Black’s (2017) view that
Quoddy Region subsistence involved a “relatively specialised littoral foraging strategy”
(2017:84), where both terrestrial and aquatic resources were exploited. The evidence for
the cooking of both terrestrial and aquatic organisms in ceramic vessels show that
resources from both food webs were being consumed, and the general dominance of
aquatic cooking in the Middle and Late Maritime Woodland at Reversing Falls runs
counter to Sanger’s (1987) view that the inhabitants of the Quoddy Region were
“terrestrial hunter-gatherers utilizing relatively few marine resources” (1987:84).
During the Early Maritime Woodland, vessel capacity hovers around 5 litres
(Petersen and Sanger 1991:131). Taché and colleagues (2015) have demonstrated that
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vessels were mostly used to cook aquatic organisms during this period. Vessels used to
cook and process aquatic organisms at Reversing Falls during later periods have
capacities that are consistent with the capacity of CP 1 vessels, with average capacities
ranging from 4.6 litres in CP 2 (n=2), to 7.38 litres in CP 3 (n=3), to 4.6 litres in CP 4/5
(n=1). Vessels used to cook terrestrial organisms were generally much larger, averaging
10.3 litres in CP 2 (n=2).
Together these data indicate that vessel morphology and capacity characteristic of
CP 1 vessels carried over into later periods, and influenced the size of vessels used to
cook aquatic organisms. Vessels used to cook terrestrial organisms, or food mixtures
seem to have varied more through time.
5.4.3 Marine Mammal Processing
Of the specific types of aquatic organisms processed and cooked at Reversing
Falls, residue data for Vessel J provides the best indication of the cooking and processing
of marine mammal meat. Vessel J is a vessel very characteristic of CP 3, in that it
features granite temper, rocker dentate impression, and deep circular punctations. The
temporal associations of this vessel with CP 3 fits David Black’s (2017) view that the
hunting of marine mammals, such as seals, peaked in the Middle Maritime Woodland,
and the earlier portion of the Late Maritime Woodland (2017:85).
Vessel J offers the first convincing evidence for the cooking of marine mammal
meat at a site in the Mainland Quoddy Region, and with Black’s identification of marine
mammal cooking in a vessel from the Bliss Islands (BgDq6), it is clear marine mammals
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were cooked in ceramic vessels at mainland and insular Quoddy Region sites during the
Middle Maritime Woodland period.
5.4.4 Processing of Anadromous/Catadromous or Freshwater Fish
Vessel L offers the strongest evidence for the cooking or processing of freshwater
or anadromous/catadromous fish at the Reversing Falls site. As I explained in Section 4.1
and Section 4.3 of this thesis, the isotopic signature of sherds associated with Vessel L
indicate that an aquatic organism that spent at least part of its life in a freshwater
environment was cooked or processed in this vessel. Sherds associated with Vessel L are
also among the most heavily encrusted with carbonized residue round at the site, which
likely indicates the extended processing of fish oils or dishes containing fish, as
experimental research has indicated that fish products tend to leave more extensive
residues (Deal 1990; Heron and Evershed 1993).
The presence of a ceramic vessel that was used to process or hold aquatic
organisms of partially freshwater origin at a coastal site suggests that these organisms
may have been brought from some distance to the site. If this is the case, this suggests
that aquatically-derived foods or oils may have been exchanged in the Middle Maritime
Woodland, following patterns suggested by Taché and colleagues:
abundant aquatic resources may have drawn communities together, encouraged
investment in the production of pottery and promoted the articulation of new
kinds of social relations. Surpluses derived from these rich aquatic ecotones may
have facilitated a reduction in mobility, contributing to increased social
complexity and also resulting in population increases (Taché and Craig 2015:187)
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5.4.5 Tobacco Consumption
I have outlined the evidence that suggests that Vessel P is a pipe in Section 5.1.2.
Residue analysis was not performed on this vessel, and that is the only route that
definitive chemical evidence could indicate the species of plants being smoked in these
pipes. Tobacco (Nicotiana spp.) seems the most likely candidate, and Sean Rafferty’s
pioneering analysis of nicotine residues from stone pipes from the Eastern Woodland
suggests:
that whatever plant was smoked in these pipes contained very high levels of
nicotine and was therefore likely a species of tobacco. This demonstrates that
smoking pipes in the Early Woodland were used as drug-delivery devices and that
the rituals in which they were used featured altered states of consciousness.
(Rafferty 2004:31).
This chemical attestation of tobacco smoking in the Early Woodland, combined
with accounts of tobacco smoking in the Historic period suggest that an herbal mixture
containing tobacco was smoked in Vessel P during the Middle Maritime Woodland
period.

5.5 Digital Preservation of Sampled Ceramics
The use of photogrammetry to create three-dimensional digital models of ceramic
sherds destroyed during analysis has been successful. The methodological procedure
outlined in Chapter 3 led to the creation of models that reflect accurately all physical
attributes of the sherds destroyed, and their preservation on The Digital Archaeological
Record (tDAR) allows future researchers and interested parties to examine them.
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5.6 Methodological Implications
The methodological implications of my study should be addressed both
individually, and as a whole. Attribute analysis of ceramics from Reversing Falls through
visual inspection was generally successful. Temper attributions in future studies could be
further quantified and definitely confirmed through the use of scanning electron
microscope (SEM) analysis.
Stable nitrogen and carbon isotope analysis of adhered carbonized residues was
successful, and the major limitation on its use was the low number of ceramic sherds that
contained extensive enough deposits for analysis. Analysis of FAME residues through
gas chromatography, and subsequent interpretation by comparing C16/C18 values had
mixed value. When this data was paired with isotopic data it presented convincing
evidence of vessel use in most cases. However, the tendency for taphonomic processes to
blur the lines between degraded terrestrial and aquatic residues (see Chapter 3) led to
many vessels being classed as “Likely Terrestrial; Inconclusive” as the definitive
evidence for terrestrial or aquatic processing could only be ascertained through Mass
Spectrometry analysis, which was not attempted.

5.7 Future Research
In general future research should aim to increase the sample size analysed in the
study region, as before this thesis was undertaken use data only existed for 50 individual
vessels in the Maritime Peninsula. This data presented vessel use for 15 previously
unanalysed vessels, bringing the total for the Maritime Peninsula to 65.
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Future research should avoid the methodological issues I outlined in the previous
section, and it should attempt to include more data about plant use, by employing starch
analysis and phytolith analysis. If more plant-oriented approaches are used, and larger
sample sizes are examined, understanding of vessel use on the Maritime Peninsula can
move beyond our current broad understanding that generally more terrestrial organisms
were cooked in pots in the Middle and Late Maritime Woodland period than in the
preceding Early Maritime Woodland period.

5.8 Conclusion
In sum, the data I have outlined in this thesis suggest the following:
5.8.1 Vessel Forms and Creation
1. Ceramic forms used at Reversing Falls were dominated by ceramic vessels used
to cook food mixtures, or process and extract oils from aquatic organisms.
2. Ceramic pipes were in use at Reversing Falls by the earlier Middle Maritime
Woodland.
3. Organic temper consisting of plant materials was in use to a limited extent in CP
2.
4. Preference for certain minerals has been noted when examining temper
compositions in Maine and Nova Scotia (see Newsom 2017; Woolsey 2017). The
ceramic pipe used at Reversing Falls contains abundant visually red temper,
including hematite and potassium feldspar, indicating possible sorting.
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5. Incision as a surface treatment during CP 2, is limited at Reversing Falls to one
ceramic pipe.
6. Quartz/Muscovite Mica temper is only used during CP 2 at the site and is
associated with pseudo-scallop impression.

5.8.2 Vessel Use
1. Ceramic vessels in use at Reversing Falls during the Middle and Late Maritime
Woodland are dominated by cooking pots, which were used to cook a range of
aquatic and terrestrial organisms.
2. Vessels used to process and cook aquatic organisms hover around 5 litres during
CP 2, CP 3, and CP 4/5. This capacity is consistent with vessel size during CP 1,
when vessels were mostly used to cook aquatic organisms (see Taché et al. 2015).
3. Vessels used to cook terrestrial organisms were much larger, especially during CP
2, when they averaged 10.3 litres at the site.
4. Vessel L is a medium sized vessel of about 6.88 litres that was used to process or
cook aquatic organisms from a freshwater environment, or ones that lived an
anadromous or catadromous lifestyle. Residue data, combined with the presence
of heavy sooting, suggests that this vessel may have specifically been used to
extract fish oil in a manner consistent with CP 1 vessels (see Taché et al. 2015).
5. Vessel J is a smaller sized vessel of about 5.36 litres that was used to cook marine
mammals during CP 3. This evidences the cooking of marine mammals in
ceramic pots during the Middle Maritime Woodland, and is consistent with
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Black’s (2017) assertation that the hunting and consumption of marine mammals
peaked during this period.
6. No residue analysis was performed on Vessel P. Morphological data does
however indicate that this object is a pipe, and suggests that Tobacco (Nicotiana
sp.) was smoked and consumed at the site during the Middle Maritime Woodland.
7. The data for Reversing Falls provide more evidence that both aquatic and
terrestrial organisms were consumed and cooked in ceramic cooking pots during
the Middle and Late Maritime Woodland in the Quoddy Region.
8. The vessel use data for Reversing Falls is consistent with Deal and colleagues’
(2019) position that the cooking of terrestrial and mixed foodstuffs increased
during the Middle and Late Maritime Woodland. The data do however suggest
that mixed foodstuffs may have dominated more during CP 2, before returning to
more aquatic foods in later periods.
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Figure 5.1: Dino-Lite image of a manufacturing scrap from Reversing Falls featuring an
impression of the potter’s fingerprint.
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Figure 5.2: Woodland period ceramic pipes from Maine, Massachusetts and Rhode
Island, from (Willoughby 1935).
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APPENDIX I: VESSEL USE IN THE STUDY REGION
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APPENDIX II: IDENTIFIED FAUNAL REMAINS FROM REVERSING
FALLS

Identified Faunal Remains at Reversing Falls (80.15 ME)
Excavati
on Year

1989

Common
Name

Latin Name

White-Tailed
Deer

Odocoileus
virginianus

Beaver

Castor
canadensis

Moose

Alces alces

Bone

Co Weig
unt ht (g)

M
N
I

Teeth
Girdles
Podials
Cranial
Teeth
Girdles
Podials
Teeth
Lower
Limb
Bones
Podials
Teeth
Girdles
Podials
Teeth
Upper
Limb
Bones

8
3
12
6
10
1
1
1

Cervidae

Podials

2

2.7

Teeth

2

0.4

Teeth

1

1.2

1

Red Fox

Phocidae
Ursus
americanus
Vulpes vulpes

N/
A
1

1

0.1

1

Mink

Mustela vison

1

0.2

1

Snowshoe
Hare
Small
Carnivore

Lepus
americanus

Teeth
Upper
Limb
Bones
Vertebrat
e

1

0.6

1

N/A

Cranial

1

0.3

1

Eagle

Buteoninae

Second
Phalanx

1

1.1

1

Dog

Canidae

Porcupine

Erethizon
dorsatum

Deer, Moose
or Caribou
Seal
Black Bear
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67.2

3

26.6

2

1

140.7

1

10
3
1
2
3

4.6

1

1

4.9

1

Source

Spiess et
al. 1990

Gulls, Loons,
Geese
Ducks,
Shorebirds

N/A

Phalanges

2

0.8

N/
A

1

0.5

1
N/
A

Tibiotarsu
s
Coracoid
Radius
Preopercu
li
Operculi
Pterygoid
Premaxill
a

1
1

0.2
0.1

53

14.7

1
2

0.2
0.2

1

0.1

Otolith

4

0.7

Dentary

1

0.6

Premaxill
a

1

0.5

Vomer

1

0.3

Baccinum
undatum

N/A

29
1

833.1

Nucella lapillus

N/A

43

Periwinkle

Littorina

N/A

10

Hairy Colus

Colus pubescens

N/A

10

Atlantic Plate
Limpet

Notoacemaea
testudinalis

N/A

15

Blue Mussel

Mytilus edulis

N/A

25
1

Ilynassa obsoleta

N/A

16

Cyclocardia
borealis

N/A

5

Sea Urchin

Echinoidea

N/A

Barnacle

Balanus

N/A

Passerines

Longhorn
Sculpin

Cod

Pollock
Common
Northern
Whelk
Atlantic
Dogwinkle

Eastern Mud
Whelk
Northern
Cardita

N/A
N/A

Myoxocephalus
octodemspinosus

Gadus morhua

Pollachinus
virens
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23
3
42
6

N/
A

N/
A
N/
A
N/
A
N/
A
N/
A

N/
A
N/
2.5
A
N/
52
A
N/
1.3
A
N/
125.2
A
N/
16.6
A
N/
5.8
A
N/
21.8
A
N/
119
A
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APPENDIX III: CATALOGUE KEY, RIM CHART, AND TEMPER CHART
Key to Catalogue Abbreviations
Inclusions
BM: Biotite Mica
FE: Feldspar
HE: Hematite
HO: Hornblende
MM: Muscovite Mica
QZ: Quartz
SH: Shell
MS: Missing
GR/DI: Granite or Diorite

Portion
B: Body
R: Rim
Rim Form
CS: Castellated
CL: Collared
EV: Everted
IN: Inverted
ST: Straight

Inclusion Size
VF: .0625–.125mm
F: .125–.25mm
M: .25–.5mm
C: .5–1mm
VC: 1–2mm
G: 2–4mm
P: 4–6mm

Lip Form
RO: Rounded
FL: Flattened
PT: Pointed
TH: Thickened
BO: Beveled Out
BI: Bevele

Surface Treatment
CM: Cord Marked
RD: Rocker Dentate
LD: Linear Dentate
DI: Dentate Impressed
DD: Dragged Dentate
PS: Pseudo-Scallop
IP: Irregular Punctate
CP: Circular Punctate
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18
2.5%

19

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

1

19

2.5%

2

5%
3
4

7.5
%
5

5%
6

10
7

20

%

8

12

.5

9

7.5

%

%
21

10

%
15

11

22

12
23

13

.5%
17

10
%

14
24

20%

15

25

17

22.5%

16
18

26

12
.5
%

27

19
20

28

21
22
23

%
15

24
25

20%

27

22.5%

.5%

17

26
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Rim chart from
potsherd.net.
(Not to scale).

RIMCHART-90

$Id: rimchart-90.obj,v 1.4 1998/12/06 10:14:56 paul Exp $

20

21

22

Inclusion Chart after Newsom (2017) and Philpotts (1989)
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182

183

184

185

186

187

188

189

190

191

192

193
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APPENDIX V: FAME STANDARDS
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APPENDIX VI: LIST OF SHERDS ON TDAR
Catalouge Number
A-3
B-1
C-1
D-1
E-1
F-1
H-1
I-3
J-2
K-1
L-1
M-1
O-1
Q-1
DOI: doi:10.6067/XCV8458154
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