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Abstract

Alfsdotter, Clara (2021). The Corporeality of Death: Bioarchaeological,
Taphonomic, and Forensic Anthropological Studies of Human Remains, Linnaeus
University Dissertations No 413/2021, ISBN: 978-91-89283-70-1 (print), 978-
91-89283-71-8 (pdf).

The aim of this work is to advance the knowledge of peri- and postmortem
corporeal circumstances in relation to human remains contexts, as well as to
demonstrate the value of that knowledge in forensic and archaeological practice and
research. This article-based dissertation encompasses papers in bioarchaeology and
forensic anthropology, with an emphasis on taphonomy. The studies include
analyses of human osseous material and human decomposition in relation to spatial
and social contexts, from both theoretical and methodological perspectives.

Taphonomic knowledge is vital to interpretations of the circumstances of peri-
and postmortem deposition, with a concern for whether features were created by
human hand or the result of decomposition processes and other factors. For
example, taphonomic knowledge can aid interpretations of the peri- and
postmortem sequence of events, of the agents that have affected human remains, as
well as for estimations of time since death. When integrated with social theories,
taphonomic information can be used to interpret past events.

In this dissertation, a combination of bioarchaeological and forensic taphonomic
methods are used to address the question of what processes have shaped mortuary
contexts. Specifically, these questions are raised in relation to the peri- and
postmortem circumstances of the dead in the Iron Age ringfort of Sandby borg, and
about the rate and progress of human decomposition in a Swedish outdoor
environment and in a coffin. Additionally, the question is raised of how taphonomic
knowledge can inform interpretations of mortuary contexts, and of the current state
and potential developments of forensic anthropology and archaeology in Sweden.

The result provides us with information of depositional history in terms of
events that created and modified deposits of human remains. Furthermore, this
research highlights some limitations in taphonomic reconstructions. The research
presented here is helpful for interpretations of what has occurred in the distant as
well as recent pasts, to understand potentially confounding factors, and how forensic
anthropology can benefit Swedish crime scene investigations. In so doing, the
knowledge of peri- and postmortem corporeal circumstances and how it can be used
has been advanced in relation to both the archaeological and forensic fields.

Keywords: Taphonomy; mortuary archaeology; bioarchaeology; forensic
anthropology; forensic archaeology; Sandby borg; human decomposition; crime
scene investigation; archaeothanatology.
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1. Introduction and aim

The aim of this work is to advance the knowledge of peri- and
postmortem corporeal circumstances in relation to human remains
contexts, and to demonstrate the value of that knowledge in forensic
and archaeological practice and research. The papers that together
make up this dissertation include analyses of human osseous material
and human decomposition in relation to spatial and social contexts.
The research is dedicated to the interpretation of human remains in
relation to their mortuary contexts in both archaeological and forensic
settings. The combination of studies serves several goals; to shed light
on how peri- and postmortem Iron Age corporeal treatment can be
understood by bioarchaeological means; to integrate forensic
taphonomic and mortuary archaeological perspectives to advance
interpretations of postmortem depositional corporal circumstances
from human remains; and to develop a new knowledge base
concerning conditions for developing forensic archaeology and
anthropology in Sweden. The taphonomic studies included in this
dissertation add knowledge about human decomposition in relation to
skeletal remains contexts, and can thus help facilitate the reverse: a
reconstruction from skeletal remains to the corpse. This introduction
serves to briefly present the intersection of these perspectives as a
means to situate the focus of this dissertation, as well as outline the
work included.

From an osteoarchaeological perspective, taphonomy — the
embedding processes of organic remains (Efremov 1940; Lyman
1994) — form a basis of how we can analyze peri- and postmortem
corporeal circumstances from skeletal remains and their immediate
context. Taphonomic knowledge is vital to interpretations of
perimortem events and the postmortem depositional environment,
with questions including whether features were created by human
hand or the result of other taphonomic processes (e.g. Haglund & Sorg
1997; Lyman 1994; Stodder 2019).

Since the biological death of a person is the very reason for a social
response (the staging of social activities surrounding death),
contextual analyses of human remains can be a means to gain insights
about death and corporeality, alongside mortuary practices (Kniisel &
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Robb 2016; Mickleburgh 2018; Nilsson Stutz 2003a, 2008a, 2009;
Robb 2013).

The interdependence between archaeology and osteology for
improved taphonomic and theoretical interpretations has not always
been recognized (Appleby 2016; Kniisel & Robb 2016; Manchester
1989; Robb 2013; Schotsmans et al. 2017). Historically,
archaeologists were mainly concerned with the field investigations of
burials and objects, while osteologists and forensic anthropologists
primarily worked with skeletal remains in a laboratory setting (e.g.
Soafer 2006:3). Robb (2013) argued that an ‘archaeology of death’
deserved more attention, as the focus had primarily been on burial
architecture, grave goods, and the reflection of the living in the grave
(Manchester 1989; Nilsson Stutz 2008a; Robb 2013; Tarlow 1999).
Death itself had according to Robb (2013) mainly been addressed in
narrow taphonomic fields, such as archaeothanatology which was
developed in France, that include decomposition dynamics as a factor
in osteoarcheological interpretations of mortuary treatment (Duday
1978, 1987, 2009; Duday et al. 1990). However, some other
noteworthy taphonomic contributions to mortuary archaeology
should be mentioned in this context, such as those by Wilder and
Whipple (1917) and Wilder (1923). As with archaeothanatology
which was developed later, Wilder discussed the importance of
understanding the effects of decomposition processes that act on bone
displacements in order to trace the position of the corpse at the time
of interment, which he referred to as ‘necrodynamics’ or
‘necrokinetics’ (Wilder 1923). Parallel to the development of
archaeothanatology, taphonomic bioarchaeological research that
focused on death was again brought to the fore in the anglophone
world, with key publications included in books edited by Boddington
and colleagues (1987), and Roberts and colleagues (1989).

The last two decades have seen a surge in archaeological and
bioarchaeological studies addressing death (for example through
publications in Baadsgaard et al. 2012; Crandall & Martin 2014;
Devlin & Graham 2015; Fahlander & Oestigaard 2008; Tarlow &
Nilsson Stutz 2013). An increased recognition of the interdependency
of field and laboratory analyses for theoretical and taphonomic
understandings is evident (Dirkmaat & Adovasio 1997; Dirkmaat et
al. 2008; Haddow et al. 2020; Haglund 2001; Schotsmans et al. 2017;
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Sorg & Haglund 2002; Stodder 2019; Wilhelmson & Dell’Unto
2015).

Over time, taphonomy has developed from its mother-discipline
paleontology through many other disciplines such as archaeology,
osteology, geology, biology, pathology, and chemistry to name a few
(e.g. Nawrocki 2016). A complex relationship between
environmental, individual, and behavioral factors affects the
taphonomy of human remains, and therefore the use of
interdisciplinary methods and theories can help develop knowledge
of peri- and postmortem corporeal processes and environments
further (e.g. Nawrocki 1996, 2009, 2016; Schotsmans et al. 2017;
Wescott 2018).

The biological processes of death have been thoroughly addressed
within forensic anthropology (as well as within fields such as forensic
pathology) that developed as a subdiscipline to physical anthropology
(in Sweden, physical anthropology corresponds to human osteology).
Forensic taphonomy has emerged as a paramount aspect of forensic
anthropology and related fields of research (e.g. Dirkmaat &
Adovasio 1997; Dirkmaat et al. 2008; Haglund & Sorg 1997, 2002;
Micozzi 1991; Nawrocki 1996; Pokines & Symes 2013; Wescott
2018). Adding to osteological and archaeological taphonomy,
forensic taphonomy includes knowledge of human decomposition
(e.g. Haglund & Sorg 1997; Nawrocki 2016; Pokines 2013). The
processes affecting organisms after death in a forensic context form
the basis of forensic taphonomy (e.g. Schotsmans et al. 2017).
Decomposition research can include both experimental studies that
allow longitudinal observations of decomposition and site formation
process under controlled circumstances, as well as studies based on
forensic casework (e.g. Simmons 2017). This research is valuable not
only to forensic enquiries, but knowledge of human decomposition
can also advance osteological and archaeological interpretations of
mortuary treatment in the past (Boquin ef al. 2013; Junkins & Carter
2017; Kniisel & Robb 2016; Mickleburgh 2018; Mickleburgh et al. in
press; Nelson 1998; Schotsmans et al. in press; Stodder 2019). If
factors such as decomposition processes and their effect on skeletal
remains contexts is not well understood, this can lead to erroneous
interpretations of how the dead were processed and deposited, and
what their peri- and postmortem environment looked like (e.g. Duday
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2009; Mickleburgh 2018; Nawrocki 2009, 2016; Schotsmans ef al. in
press). Likewise, forensic taphonomic interpretations can benefit
from archaeological perspectives (e.g. Dirkmaat & Adovasio 1997;
Groen & Berger 2017; Harrison & Cline 2017; Junkins & Carter
2017).

The overall difficulty with interpretations of archaeological site
formation processes is equifinality: that multiple factors could have
caused the pattern seen at excavation (e.g. Lyman 2004). This led
many zooarchaeological and palaeobiological researchers to conduct
experimental studies of osteological traces, predominantly from the
1960s onwards, including skeletal traces of decomposition and
disarticulation (Hill 1979a,b; Toots 1965), cooking and burning
(Buikstra & Swegle 1989; Shipman et al. 1984), butchery and marrow
extraction (Isaac 1967; Shipman & Rose 1983), scavenging
(Blumenschine 1986; Shipman & Phillips 1976), digestion (Dodson
& Wexlar 1979), gnawing (Brain 1980), weathering (Behrensmeyer
1978; Hill 1976), trampling (Courtin & Villa 1982), and transport
(Behrensmeyer 1975; Voorhies 1969), to name only a few
publications in some of the areas that have been subject to
experimental taphonomic analyses (review in Denys 2002).

In terms of mortuary archaeological inquiries, archaeological
scholars have incorporated forensic taphonomic knowledge to
advance the interpretation of decomposition and contextual factors
that affect archaeological contexts (e.g. Boquin ef al. 2013; Duday
2009). Furthermore, experimental studies addressing mortuary
archaeology have been conducted by using animal proxies as human
analogues in for example cremation (Henriksen 2016) and burial
(Jonuks & Konsa 2007) experiments. Studies of animal proxies can
complement, but not substitute, human decomposition research
(Connor et al. 2018; Dautartas et al. 2018; Dawson et al. 2020;
Knobel et al. 2019; Miles et al. 2020). During the work with this
dissertation, novel experimental studies of human decomposition that
aim to advance our ability to reconstruct archaeological human
remains deposits further have been published (e.g. Mickleburgh 2018;
Mickleburgh & Wescott 2018; forthcoming studies by Mickleburgh
et al. in press; Schotsmans et al. in press). Experimental studies allow
observations of taphonomic processes of human decomposition and
human remains contexts, which can inform interpretations of
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taphonomic pattering of archaeological skeletal remains (e.g.
Mickleburgh 2018; Mickleburgh ef al. in press; Schotsmans et al. in
press; Sorg & Haglund 2002). Such detailed knowledge of how
human remains interact with the depositional environment cannot be
obtained from archaeological material alone (Mickleburgh 2018;
Mickleburgh et al. in press; Mickleburgh & Wescott 2018;
Schotsmans et al. in press).

While the possibility for experimental studies became a reality with
the development of the forensic anthropology centers (the first one
formed on the initiative of William Bass in Tennessee in 1981 (e.g.
Jantz & Jantz 2008)), other examples of observations of human
taphonomy as a means to advance interpretations of archaeological
remains exists. One such example is that Gejvall, a Swedish
osteoarchaeologist, studied modern cremations to inform the analyses
of archaeological cremated bones (Stjernquist 1992). Another form of
contributions are the studies by Oestigaard (1999, 2000a,b, 2004) that
link observations of modern mortuary corpse treatment to both current
and archaeological cosmological beliefs.

1.1 Research areas

The ambition to increase the understanding of mortuary corporeal
circumstances from human remains contexts is shared by all research
conducted within the framework of this dissertation. The overall aim
of this dissertation — to advance the knowledge of peri- and
postmortem corporeal circumstances in relation to human remains
contexts and to demonstrate the value of that knowledge in forensic
and archaeological practice and research — is approached through the
following research areas:

e The peri- and postmortem circumstances of the individuals
whose remains have been excavated in Sandby borg, an Iron Age
ringfort on Oland, Sweden. Analyses include interpretations of
the cause and manner of death, postmortem corporeal treatment,
perpetrator behaviour, and what this peri- and postmortem
treatment can have meant in this [ron Age community (papers I—
III).
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e Corporeal postmortem circumstances as traced through
taphonomic methods. Studies include applications of a range of
taphonomic methods applied to the Sandby borg skeletal
material (paper II), human taphonomy in an experimental coffin
study with a focus on archaeothanatology (paper IV), as well as
the rate and characteristics of outdoor human decomposition in
Sweden (paper V).

e Current conduct and potential development of investigations of
skeletal, burned, and buried human remains by the Swedish
police and the National Board of Forensic Medicine, in relation
to forensic archaeology and forensic anthropology in Sweden
(paper VI).

1.2 The rationale behind the papers

This article-based dissertation contains six papers (I-VI) that together
comprise the conjunction of work that was conducted in two phases,
separated by an examination of the first half — the licentiate
dissertation (Alfsdotter 2018). Three of the four papers that formed
the licentiate thesis are included in this final PhD dissertation (papers
[-III). In the licentiate publication, these papers were included as
manuscripts as the peer-review processes were not then completed.
Here, they are included as revised and published papers (summary in
section 4).

Papers I-I1I explore the case study Sandby borg on Oland, Sweden.
In an Iron Age ringfort, skeletal remains that display signs of
interpersonal perimortem violence have been excavated (Alfsdotter et
al. 2018; Victor 2015; Wilhelmson 2017:143-148). These papers are
structured as a three-step bioarchaeological analysis that together
amount to a holistic interpretation of what the material represents and
what the peri- and postmortem treatment can have meant in the
society of that time.

Papers I & II demonstrate how osteological analyses can inform
peri- and postmortem corporeal treatment from skeletal remains and
spatial context. Analysis of skeletal trauma (paper I) and taphonomy
(paper II) are mutually dependent for substantial osteological and
taphonomic interpretations, and consequently for interpretations of
peri- and postmortem chains of events, including cause and manner
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of death (e.g. Nawrocki 2009). Possible motives behind the attack in
Sandby borg are discussed in paper I in relation to a detailed analysis
of how the individuals left in the ringfort were killed, as well as their
demography. In paper II, the postmortem environment and any traces
of postmortem human interaction with the remains are studied from a
taphonomic perspective. A combination of archaeothanatological,
fracture, weathering, and stratigraphic analyses were conducted. The
results indicate that the dead were not given postmortem treatment
other than being left where they died, and that they decomposed in
open space.

The knowledge about postmortem treatment obtained from papers
I and II provided the basis for an interpretation of what the treatment
of the dead meant in relation to the Oland Iron Age society. In paper
111, the social implications of the postmortem corporeal treatment in
Sandby borg were analyzed. A theoretical framework was developed
to interpret why the dead in Sandby borg were left behind and what
this might have meant in the contemporary society, both for victims
and perpetrators. This paper demonstrates an example of how social
theories can be used to contextualize death, corpses, and postmortem
agency from osteoarchaeological analyses.

During the course of working with Sandby borg, I was faced with
new taphonomic questions. Questions regarding the effect of human
decomposition on skeletal remains were raised in relation to the
concept of archaeothanatology, and how skeletal remains in open
space can be interpreted in the light of decomposition factors in
general (paper II). The limited comparative archaeological studies of
subaerial disposal of the dead (especially in cool to temperate
climates) made me engage in forensic taphonomic research. This was
done to further the knowledge of how human remains and their
context can inform interpretations of mortuary contexts (papers I[V—
V).

Consequently, two studies of gross human decomposition and
skeletonization were initiated. One study (paper V) was constructed
as a qualitative longitudinal experimental study of human
decomposition carried out in the US at the Forensic Anthropology
Center, Texas State University (FACTS). In early 2019, an
experiment was set up to address archaeothanatology and
decomposition in different voids, with a focus on human taphonomy
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in coffins. While the study aimed to analyze the disarticulation and
decomposition progression in a semi-buried coffin (the lid could be
opened at ground level), a buried coffin, and a larger trench, the
ambitions had to be adjusted due to the COVID-19 pandemic travel
ban. The final data collection was originally planned to take place in
April 2020 but had to be postponed. Consequently, paper IV focuses
on observations of human decomposition in a semi-buried coffin, as
the data collection from this experiment was not affected by the travel
ban. The study is included as a manuscript. To the best of my
knowledge, this is the first longitudinal experimental study of human
decomposition in a coffin. The study sets out to add to archaeological
knowledge about interpretations of human intention in the burial
record versus decomposition dynamics and other taphonomic
processes, specifically in relation to coffin burials and
archaeothanatology.

The last taphonomic study is retrospective, analyzing already
existing material, in this case autopsy and police reports including
images. Human decomposition in Sweden was analyzed and
interpreted from a forensic-anthropological perspective (paper V).
This research contributes to a demand for regional forensic-
taphonomic knowledge (e.g. Haglund & Sorg 1997; Myburgh et al.
2013; Wescott 2018). Studies of gross human decomposition in
Sweden has hitherto focused exclusively on indoor decomposition
(Ceciliason 2020; Ceciliason et al. 2018). Hence, paper V presents the
first quantitative study of human outdoor decomposition in Sweden.
This advance knowledge of taphonomic processes in the Swedish
environment which can benefit future taphonomic interpretations of
corpse decomposition and disposal in both archaeological and
forensic investigations.

The value of forensic-anthropological and forensic-archaeological
contextual, methodological, and theoretical knowledge has proved
beneficial in forensic and humanitarian endeavors in other parts of the
world (e.g. Groen et al. 2015a,b), while this knowledge is yet to be
fully recognized in Sweden. Due to this, a study (paper VI) that
scrutinizes how investigations of skeletal, extensively burned or
buried human remains are conducted by the Swedish police and the
National Board of Forensic Medicine is included. Apart from an
analysis of the current situation, the paper addresses potential
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forensic-anthropological and -archaeological developments in
Sweden. As my research focuses on peri- and postmortem corporeal
circumstances, emphasis is placed on outdoor and fire scenes that
contain human remains. Paper VI is the first extensive review of how
these assignments are investigated and analyzed within Swedish CSI,
and how forensic archaeology and anthropology are used within
Swedish police investigations. It is hoped that this knowledge and the
suggestions presented will inform future decisions about
developments in this area, create a larger awareness of the potential
benefits of the subject(s), and benefit future collaborations between
law enforcement and archaeology-related disciplines. This study
furthermore serves as an assessment of potential forensic
implementation of results from the forensic-anthropological studies
presented here, and osteoarchaeological knowledge in general.

1.3 Outline of this introductory chapter

The purpose of this introductory chapter (Sw. kappa) is to frame the
research presented in the six papers. While methodological and
theoretical departures are presented in the individual papers that are
situated in the respective fields of research, the next section (Points of
departure) expands on some theoretical and terminological positions
that have not been fully addressed in the individual papers. This
introductory chapter is structured as follows:

Points of departure

Ethics and human remains

Summary of the individual papers with author contributions
Concluding discussion and future prospects

Swedish summary
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2. Points of departure

2.1 Terminology of the scientific study of bones

Osteology, the scientific study of bones, is related to various
disciplines depending on the academic structure in the country of
study. Osteology can for example be found in disciplines such as
medicine, archaeology, anatomy, anthropology, biology, or forensics,
and the focus of osteology depends on the area of study (Duday 2009;
Groen et al. 2015b; Hunter 1996; Roberts 2006; Scott & Connor
2001; Skinner et al. 2003). In Sweden, osteology is a sub-discipline
of archaeology, and the two have been closely linked since the 1960s
(Ahlstrom et al. 2011; Stjernquist 1992). Combined osteological and
archaeological approaches were stressed by Gejvall (1960), and this
line of thought has subsequently been applied by several of his
students (Iregren 2003). Osteologists educated in Sweden are
generally also trained archaeologists, osteoarchaeologists. The
osteological training includes both human and animal osteology
(Ahlstrom et al. 2011), while specializations are part of career
development.

In paper VI, which among other subjects discusses the use of
archaeological and osteoarchaeological expertise in Swedish law
enforcement, I use the term osteoarchaeology. Since osteology is
intertwined with archaeology in Sweden, the concept of osteology is
often understood in relation to archaeology. The expression allows
clarity as it describes the material of study (skeletal remains) and in
what context the material is studied (archaeology). As the paper
focuses on human remains contexts, there was little need to separate
the (sub)disciplines for the purpose of the study.

In the papers that discuss prehistoric material (I-III), I use the
internationally recognized term bioarchaeology to describe the
discipline that merges skeletal biology with archaeology (thus
including social theories) in both method and theory (Agarwal &
Glencross 2011; Armelagos 2008; Baadsgaard et al. 2012; Buikstra
1977; Buikstra & Beck 2006). However, it should be noted that
bioarchaeology can be viewed as encompassing a broader scope of
research than osteoarchaeology. As scholars identifying as
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bioarchaeologists can come from various professional backgrounds,
the perception of what bioarchaeology constitutes varies over
geographical and scholarly areas (Baadsgaard et al. 2012; Clark 1972,
1973; Kniisel 2010; Rakita 2014; Zuckerman & Armelagos 2011).
For example, Buikstra (1977) connected the term with an integration
of osteology and archaeology, while Clark (1972, 1973) connected it
to archaeozoology and what would later become environmental
archaeology (reviews in Kniisel 2010; Little & Sussman 2010). Here,
the term is used synonymously with osteoarchaeology, and refers to
the study of skeletal remains in relation to the archaeological context
and social theories.

The term forensic anthropology is the established international
term for the subject developed from human skeletal research that has
been adapted to the forensic field. The field emerged as a sub-field of
physical anthropology (also known as biological anthropology)
which constitutes one of the four anthropology fields is the US (while
archaeology is another) (Armelagos 2008; Larsen 1987; Little &
Sussman 2010; Martin et al. 2013; Tersigni-Tarrant & Shirley 2013;
Ubelaker 2019). In paper VI, forensic anthropology is introduced as
a field developed from osteology. This is a simplification where
physical anthropology has simply been translated to osteology in
order to avoid using too many terms in the paper that focuses on the
Swedish situation, where osteology is the terminology generally used
(instead of physical/biological anthropology and zooarchaeology).

While forensic anthropology is a well-established term, nothing in
the name reveals that the subject is based on osteology, or human
remains in general. Marquez-Grant (2018) proposed that a more
suitable term would be forensic physical anthropology and Scott &
Connor suggested forensic osteology (2001). While I would prefer
either of the latter options for explicitness, I have chosen to stay with
the term of forensic anthropology as it is widely recognized.

2.2 Terminology connected to death

In archaeology, research has often been directed towards funerary or
burial research (Kniisel & Robb 2016). Klevnds (2016) suggested that
the term mortuary should be favored over funerary to push the
development of the field from a focus on burial (one of many possible
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post-mortem treatments of human remains) to a focus of death (as a
complex of social actions with consequences for treatment of those
remains). Furthermore, mortuary can apply to all human remains
contexts, whereas funerary indicates mortuary contexts that are
intentional and suggestive of ritual behaviour in connection to the
disposal of the dead. Based on these thoughts, I use mortuary as an
all-encompassing term for human remains contexts in this
dissertation, while funerary is reserved for discussing depositions of
remains that include ritual behaviour. On the same grounds, disposal
and deposition are used as general terms to describe human remains
contexts (following Sprague 1968), while burial is reserved
specifically for burial contexts. Funerary taphonomy (Kniisel & Robb
2016) has been used to describe taphonomy of mortuary contexts in
archaeology, but I have preferred to use human taphonomy (e.g.
Schotsmans et al. 2017) to allow for a wider application of the
concept.

2.3 Terminology of dead human beings

The thought that the mind has no physical extension but can think,
whereas the body has a physical dimension but lacks the ability to
think has dominated the Western intellectual discourse for centuries
(Scheper-Hughes & Lock 1987; Strathern 1996:1-3,41-42). This way
of thinking can be traced back to Greek philosophy but was reinforced
in the seventeenth century through Descartes’ philosophy (e.g.
Manning Stevens 1997:265). This perceived body-mind duality is in
itself culturally created (e.g. Malafouris 2008, 2012; Scheper-Hughes
& Lock 1987; Strathern 1996:1-8; Turner 2008:8,50). In present
Western culture, the biological death is often regarded as a clear break
from the living world, while in many other cultures, the biological
death does not equal a social death (Pérez 2012; Robben 2000).
Perceptions of death varies over time and space, which also affect how
we perceive dead humans (Fahlander & Oestigaard 2008; Kaliff 2004;
Nilsson Stutz 2003b, 2008b; Nilsson Stutz & Tarlow 2013;
Oestigaard 2000a, 2004; Robb & Harris 2013; Tarlow 1999). The
common use of dead body is connected to our cultural perception of
the body as a container of a (previous) consciousness, which assumes
amind and body dichotomy. Graham has discussed the archaeological
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perceptions of the labels corpses, bones and bodies (Graham 2015).
She observed that skeletal remains are often referred to as bodies
while disregarding the transition to a corpse, and subsequently to
skeletal remains.

Archaeological interpretations are sometimes written in
such a way as to suggest that the skeletons which we
uncover, and therefore usually associate with past
funerary practices, were what was deposited in graves,
rather than articulated corpses. In these instances ‘body’
essentially means ‘skeleton’ and we have developed a
collective tendency to think of the dead body in terms of
bones and the living in terms of flesh and fluids. Even
studies which prioritise a body-centered approach to
funerary remains might still give disproportionate
attention to the skeletal evidence and think primarily of
the ‘bodies’ under scrutiny in such terms. (Graham
2015:4)

In the research presented here, I have intended to bring the corpse into
light, as a means to highlight the process of the dead corporeality, and
to acknowledge that skeletal remains are but the final stage. The
nature of dead human beings is thus specifically addressed, not just
for clarity but also for the sake of recognizing that ‘the dead’ is a
special materiality distinct from that of ‘the living’ (Kristeva 1980;
Nilsson Stutz 2003b, 2008a; Oestigaard 2004).

Therefore, I use corpse, cadaver, and sometimes body, the latter
particularly in cases where I discuss both the living corporeality and
the dead one, or for example when discussing body positions or
thermal alterations around the time of death (papers III & VI).
Deceased is here used synonymously with corpse, while donation is
sometimes used when discussing the ‘whole body donation’ as per the
terminology used at the Forensic Anthropology Center at Texas State
university (paper IV) that receive deceased humans for research, see
section 3.1 for information about the program.

Skeletal remains, bones and bone elements are used to describe dry
remains, while the term human remains is used throughout the papers
when I need to allow for the entire spectrum of human dead matter to
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be included. I find the term useful because it can apply to all parts and
states of a deceased, including fleshed remains, body parts, skeletal
remains, and semi-skeletonized remains.

2.4 Definition of taphonomy

The concept of taphonomy was developed in paleontology by
Efremov in 1940 and was originally constructed to advance
understanding of the transition of dead organisms (originally animals)
from the biosphere to the lithosphere (i.e. fossilization) (Efremov
1940; Lyman 1994:1, 2010). The transition was later divided into two
stages, where biostratinomy takes place between death of the
organism and the final burial (however complex this phase is), and
diagenesis (which can have some variations in definition, not
discussed here) that occurs between the final burial up until the event
of recovery (Lawrence 1979a,b,c; Lyman 1994:16-17, 2010). This
distinction was created in paleontology to distinguish mainly
biological taphonomic processes from mainly geological ones.
Taphonomy thus includes both the transitions of the organism(s)
themselves and the surrounding matrix (e.g. Dominguez-Rodrigo
2008). Over the last 40 years, taphonomy has become an integral part
of several disciplines, among those osteology, archaeology, and
forensic anthropology. The concept has been modified to fit the fields
of studies (e.g. Dominguez-Rodrigo et al. 2011; Haglund & Sorg
1997; Lyman 1994:12-40, 2010; Nawrocki 1996).

Within  forensic taphonomy (see definition paper VI),
biotaphonomy relates to the taphonomic signatures on the human
remains themselves (Nawrocki 2016), and geotaphonomy refers to
geological and sedimentological environment in interaction with the
decomposing corpse (note that no distinction between sediment and
soil is made in this dissertation, they are used interchangeably)
(Hochrein 1997a,b, 2002). These concepts are associated since the
microenvironment created through the combination of ecology and
decomposing human remains is in constant change and exchange
(Sorg & Haglund 2002).

Taphonomy as a concept fitted well into the archaeological
discipline as site formation processes and human modification of
material have been of central interest in archaeology since the
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emergence of the discipline (e.g. Behrensmeyer 1975; Hill 1976; Reid
et al. 1974; Schiffer 1972; Shipman & Phillips 1976; Wyman 1868).
As archaeological formation processes not only include the transitions
of animal and plant remains into the geological record (as in
palaeontology), but also remains of material culture, the original
concept of taphonomy has often been adjusted to fit the material of
study (Lyman 2010). Lyman criticized the inclusion of non-organic
material (such as lithics and ceramics) into the concept of taphonomy,
as it diverges from the original concept. Importantly, the
incorporation of material culture skews the concept of reconstruction.
Lyman explained this as

[...] living tissue has a different mode of natural
occurrence than lithics or clay or metal, and this in turn
means the two kinds of material have a different starting
point in their respective histories with regards to
formation of the archaeological record. In particular,
[...] a mammal skeleton provides a natural model to
which a prehistoric bone can be compared. There is no

similar natural model for a lithic or clay specimen that is
the artifact. (Lyman 2010:11-12)

Lyman has a point in arguing that the existence and transition of
organic material differs from inorganic material. However, there is no
consensus of how taphonomy is defined (Dominguez-Rodrigo et al.
2011; Kniisel & Robb 2016). It should be mentioned in this context
that some archaeologists and forensic anthropologists include the
recovery, sampling, transport, curation, data archiving and analysis as
part of the taphonomic history (e.g. Stodder 2019).

I use taphonomy as the concept of the transition of organic remains
from point of death to point of recovery (Lyman 1994:1, 2010). In this
understanding of the subject, taphonomy is only part of the
archaeological site formation processes that need to be regarded in
archaeological enquiries. Furthermore, it is recognized that
taphonomic changes can lead to both information gain and
information loss (Behrensmeyer & Kidwell 1985), see for example
paper III where taphonomic changes both limit the information
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obtainable from skeletal remains, but also aid in reconstructing the
peri- and postmortem processes in Sandby borg.

2.5 Peri- and postmortem in osteology and
taphonomy

One important taphonomic inquiry is the question of the timing of
sustained alterations to human remains, not least in terms of whether
bone fractures were caused by perimortem trauma or postmortem
taphonomic processes (Sorg 2019; Symes et al. 2013; Ubelaker
2015). There is no consensus on whether perimortem trauma is part
of the taphonomic process or not. Some scholars include it as part of
taphonomy (Stodder 2019; Ubelaker 1997), others only include
alterations that occur postmortem as part of the taphonomic history
(while that could still be in bone that appears perimortal, see
discussion below) (Dirkmaat et al. 2008; Lyman 2010; Sorg 2019). I
understand taphonomy and trauma as described by Marcella Sorg

The term ‘trauma’ refers to injury that occurs before or
at the time of death, when the victim is still living.
Taphonomic modifications, on the other hand, are defects
in the remains that occur in the postmortem period. They
may be due to human agency, such as dismemberment, or
a whole host of other taphonomic agents, including for
example scavenger modification, fire, water transport,
geological forces, or weathering. (Sorg 2019:1)

Definitions aside, researchers generally agree that analyses of trauma
and taphonomy are interdependent as the distinction of timing itself
is part of the taphonomic analysis. In terms of osteological
taphonomy, this inquiry is complicated by the concept of perimortem.
Skeletal fracture morphology is dependent on the bone moisture and
organic components. Therefore, the transition from perimortem
(green bone) to postmortem (dry bone) — also known as the
perimortem interval — is a prolonged process heavily dependent on
the depositional context, as opposed to forensic pathology where
perimortem refers to the somatic death (Cunha & Pinheiro 2009;
Dirkmaat & Adovasio 1997; Nawrocki 2009). Both peri- and
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postmortem are used to describe the death event within osteology, as
skeletal alterations with perimortem appearance may either be
interpreted to have occurred around the time of somatic death or in
the early postmortem period (Dirkmaat & Adovasio 1997; Haglund
& Sorg 1997; Sorg 2019; Symes et al. 2013). The interpretation of
what has caused the perimortem fracture and the sequence of events
is therefore helped by knowledge of the taphonomic context
(Dirkmaat & Adovasio 1997; Haglund & Sorg 1997; Sorg 2019;
Symes et al. 2013). Consequently, laboratory analysis and field
observations are interdependent when studying human remains. For
example, taphonomic processes might have created a perimortem
pseudo-trauma in a bone (i.e. a perimortem lesion that is ‘naturally’
induced but could be interpreted as induced by a human agent)
(Symes et al. 2013; Ubelaker 1997). Without knowledge of the
context of the find, such inferences are difficult to make (Nawrocki
2009). Summarizing, bone lesions need to be considered in relation to
cause and timing of events. Apart from analysis of bones and context,
the interpretation includes aspects of cultural or assailant behavior
(Nawrocki 2009).

The close connection between find context, bone appearance and
interpretation of death events and corporeal treatment demonstrate
why taphonomy needs to be part of holistic investigation of human
remains. Even if questions posed to the material would only target
postmortem (in terms of somatic death) body treatment, this treatment
will at least partly take place during the ‘skeletal perimortem period’.
When a taphonomic analysis has been conducted, this knowledge can
be used to interpret the chain of events and the human agency behind
it (here mainly exemplified in paper II and III) (e.g. Nawrocki 2009).

2.6 Human decomposition

This dissertation includes studies of human decomposition (paper IV
& paper V). The papers provide descriptions and discussions of
decomposition processes in the samples, but a background survey into
general human decomposition progression is limited. Therefore, an
overview of general human decomposition is provided to give the
reader a basic understanding of the subject.
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At death, when respiration stops, the cellular breakdown starts as
metabolic activity is halted by the cessation of oxygen transport (e.g.
Damann & Carter 2013; Forbes et al. 2017; Tsokos 2004) The self-
digestion of cells and organs caused by escaping intracellular
enzymes is called autolysis (DiMaio & DiMaio 2001:30; Forbes et al.
2017). The intrinsic biochemical processes trigger algor mortis
(change of the corpse temperature to the ambient temperature), livor
mortis (pooling of blood) and rigor mortis (stiffening of muscles)
(Clark et al. 1997; DiMaio & DiMaio 2001:21-29). These processes
generally begin within 24 hours (Damann & Carter 2013).

Putrefaction is caused by (mainly anaerobic) bacteria and causes
tissue to transform into liquid, gas, and salt (Forbes et al. 2017; Gill-
King 1997; Janaway et al. 2009; Pinheiro 2006; Vass et al. 2002). The
corpse undergoes a range of discoloration, skin slippage and bloat, the
latter caused by the buildup of fermentative gases (Gill-King 1997;
Love & Marks 2003; Vass et al. 2002).

Body mass reduction is related to the liquefaction of soft tissue,
which to a large extent is initiated by the bacterial enzymes from the
gastrointestinal tract (Janaway 1996; Janaway et al. 2009) Liquified
soft tissue and other body fluids escape the body through orifices and
postmortem skin rupture (e.g. Forbes et al. 2017). The composition of
the liquified byproduct changes throughout the postmortem period.
While initially neutral in pH, ammonia released from insects feeding
off the remains increases the alkalinity of the liquefied mass
(Comstock 2014). When insects no longer feed on the remains, the
liquified mass decreases in alkalinity again (Comstock 2014; Forbes
etal 2017).

Advanced decomposition is characterized by extensive loss of body
mass and subsequently skeletonization (e.g. Galloway 1997; Mann et
al. 1990; Megyesi et al. 2005; Rodriguez & Bass 1985). Skeletal
degradation continues throughout the postmortem process (while the
onset of degradation is still debated), including loss of organic
components and microbial bioerosion (e.g. Bell 2012; Booth &
Madgwick 2016; Jans et al. 2004; Turner-Walker 2019).

The rate of decomposition is influenced by multiple, sometimes
interrelated, factors. These are both intrinsic to the corpse and
environmental, and include (but are not limited to) age, body mass,
health status, clothing, wrapping material, bacterial/insect and
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scavenger activity, temperature, moisture, oxygen supply, soil type
and pH, vegetation, and seasonality (e.g. Carter & Tibbett 2008;
Damann & Carter 2013; Forbes 2008; Giles et al. 2020; Janaway
1996; Junkins & Carter 2017; Mann et al. 1990; Swift et al. 1979).

Ambient temperature is generally regarded as the most influential
factor in decomposition rate, on which several other environmental
factors depend (e.g. Damann & Carter 2013; Hopkins 2008; Mann e?
al. 1990). Insect presence or absence is another factor described as
paramount (Simmons et al. 2010).

Several retarding processes can affect decomposition, such as
freezing (Micozzi 1986, 1991:12-13, 1997), desiccation (e.g.
Galloway 1997; Galloway et al. 1989), and saponification (e.g. Mant
1950, 1987; review in Ubelaker & Zarenko 2011). Decomposition can
be retarded temporarily or long-term. These processes are not
mutually exclusive but can appear in the same corpse in different
regions, as well as co-exist with active putrefaction as the
microenvironment of the same corpse can vary (e.g. Hamilton &
Green 2017; Pinheiro 2006).

2.7 Archaeothanatology

Archaeothanatology integrates human decomposition dynamics into
taphonomic reconstructions of archaeological skeletal remains (e.g.
Duday 1978, 2009). Archaeothanatology (previously /’anthropologie
de terrain) address corpse treatment through analysis of spatial
relationships of bone elements, burial context and objects (Duday
1978, 1987, 2006, 2009; Duday et al. 1990; 2014; Duday & Guillon
2006). Archaeothanatology aims to

[...] reconstruct the attitudes of ancient populations
towards death by focusing on the study of the human
skeleton and analysing the acts linked to the management
and treatment of the corpse. (Duday 2009:6)

The in situ analysis is reliant on the disarticulation sequence of joints
and the distribution of bones, which is used to reconstruct peri- and
postmortem chain of events through separating the ‘natural processes’
from human actions in order to interpret the original corporeal

29



treatment at deposition and any subsequent manipulation (Duday
2006, 2009).

Through the work of Henri Duday and colleagues,
archaeothanatology started to develop in France in the 1980s (Duday
1978, 1987; Duday & Masset 1987) as related to in situ
documentation of bones (see also Wilder & Whipple 1917; Wilder
1923 as mentioned in the introduction). The archaeothanatological
method was introduced to anglophone academia in the early 2000s
(Duday 2009; Duday & Guillon 2006; Nilsson Stutz 2003b;
Roksandic 2002) when an integration of archaeothanatological
analyses and social theories of ritual practice was developed by
Nilsson Stutz (2003a,b, 2008a,b, 2009).

Archaeothanatology is now increasingly used outside of France as
a means of reconstructing past corporeal postmortem treatment in
connection to contexts of skeletal remains (Appleby 2016; Blaizot
2014; Boquin et al. 2013; Castex & Blaizot 2017; Green 2018; Harris
& Tayles 2012; Knudson & Stojanowski 2008; Mickleburgh 2018;
Ortiz et al. 2013; Peyroteo Stjerna 2016; Torv 2016; Willis & Tayles
2009).

While Kniisel (2014) suggested that archaeothanatology is broader
than taphonomy, archaeothanatology is often considered a
taphonomic method (Duday 2009; Nilsson Stutz 2003b; Roksandic
2002) which combined with social theories can advance
interpretations of mortuary behaviour (Nilsson Stutz 2003a,b, 2008b,
2009). To strengthen archaeothanatological in situ analysis,
archaeothanatology is ideally combined with other analytical methods
to further increase information about the burial record and site
formation process (Wilhelmson 2017:188).

Archaeothanatology has been influential in advocating that skeletal
remains do not necessarily reflect the initial corpse placement and that
analysis of spatiality of bones in archaeological contexts can inform
this interpretation (Duday 2009; Kniisel 2014; Nilsson Stutz 2003b).
The archaeothanatological methods for reconstructing corpse
treatment were developed from repeated archaeological observations
of skeletal remains, knowledge of human decomposition, and joint
biomechanical properties in life (Duday 2006; Duday et al. 1990).
Several researchers have called for experimental studies of human
decomposition as a means of improving archaeothanatological
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hypotheses, including Henri Duday himself (Appleby 2016; Duday et
al. 1990; Kniisel 2014; Kniisel & Robb 2016; Mickleburgh 2018;
Mickleburgh & Wescott 2018). At an early stage, Duday integrated
knowledge gained from forensic taphonomic studies into his
archaeothanatological work with archaeological contexts (Duday et
al. 1990, Duday &  Guillon 2006). Experimental
archaeothanatological studies have thus far been conducted through
pioneering studies by Mickleburgh and Wescott (2018), Mickleburgh
(2018), Mickleburgh and colleagues (in press) and Schotsmans and
colleagues (in press). These studies have shown that joints
disarticulation is complex, with varying disarticulation sequences and
multiple factors affecting the rate and sequence of joint
disarticulation. Paper IV provides another such experimental study
that addresses supine decomposition and disarticulation in a wooden
coffin. The rationale behind experimental studies as a means of
advancing archaeological knowledge is based in analogous reasoning
(e.g. Mickleburgh 2018; Mickleburgh et al. in press; Schotsmans et
al. in press), for which the premises are outlines below.

2.8 Analogies in taphonomic research

According to some, archaeological knowledge is based on analogues
between the present and the past (Binford 1981; Gifford-Gonzalez
1991; Wylie 1985, 1988). Analogues are used to understand behavior
and processes that have shaped the archaeological record through
modern knowledge of similar processes and materials (e.g.
Dominguez-Rodrigo 2008; Gifford-Gonzalez 1991). Analogous
reasoning is intertwined with the concept of uniformitarianism which
assumes that natural laws are invariable over time and space (for
discussions about uniformitarianism see for example Baker 2014;
Dominguez-Rodrigo 2008; Gifford-Gonzalez 1991; Gould 1965).
This might be applied here by the interpretive argument that a process
observed to result in a particular signature in human remains may
have occurred in the past and produced a similar signature in
archaeological remains. Change does, however, not occur at a
constant rate, and the agents behind certain signatures cannot be
proved when making analogies between past and present. A uniform
understanding nevertheless allows observations of modern processes

31



that shape modern material, which can then be used as a source for
creating explanatory frameworks to interpret past processes as
manifested as past traces in material (Dominguez-Rodrigo 2008;
Gould 1965). In the case of human taphonomy, uniformity means that
natural processes that influence human remains today occur in the
same way as they did in the past. It is however recognized that
taphonomy includes both uniform processes and (more or less known)
context-specific aspects (Haglund & Sorg 1997; Lyman 1994:52-69),
and that past and present ecologies cannot be easily or directly
compared (Gifford-Gonzalez 1991; Lawrence 1971). Furthermore,
human decomposition is reliant on intrinsic factors, which can, for
example, relate to body composition or medications and medical
conditions to name only a few (Zhou 2011).

When conducting experimental taphonomic research to gain
knowledge of processes which have shaped past material, both
observations and inferences are needed as some factors can be
observed (such as signatures created on bones and the agent causing
it), while others need to be inferred (such as the past behavioural and
ecological context) (Dominguez-Rodrigo 2008; Lyman 2004; Wylie
1988). In other words, analogies between the present and the past are
incomplete which is why it is important that the assumptions and
premises that underlie analogous reasoning are outlined (Dominguez-
Rodrigo 2008; Wylie 1988). Different taphonomic pathways might
result in the same outcomes (equifinality), and therefore experimental
studies need to be evaluated with caution (Gifford-Gonzalez 1991;
Haglund & Sorg 1997; Lyman 2004; Micozzi 1991). Through
longitudinal studies where taphonomic processes are observed, the
taphonomic signatures can ideally be linked to probable causative
agencies behind a visible trace (Gifford-Gonzalez 1991; Haglund &
Sorg 1997; Lyman 1994:60; Mickleburgh 2018; Sorg & Haglund
2002). Haglund and Sorg wrote that

Because we cannot prove [archaeological] analogically
based inferences, such conclusions are only probabilistic,
if we can carefully demonstrate causal relations between
processes and effects in the present, however, the
inferences become highly probable. (Haglund & Sorg
1997:15-16)
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Modern experiments of, for example, scavenging can shed light on
processes causing skeletal modifications. The static results then need
to be compared and evaluated in relation to past contexts. Both results
that confirm and contradict initial hypotheses of the experiment need
to be considered (e.g. Haglund & Sorg 1997; Lyman 1994:66;
Simmons 2017). When evaluated thoroughly, knowledge from
actualistic studies can strengthen inferences from retrospective or
cross-sectional taphonomic studies as valuable knowledge of site
formation processes as the taphonomic agents behind the
modifications of the context can be observed (e.g. Haglund & Sorg
1997; Mickleburgh 2018; Simmons 2017).

Both retrospective and experimental taphonomic studies have their
strengths and weaknesses (Simmons 2017). For example,
experimental studies allow unique observations of a sequence of
events but are somewhat restrained by their applicability to ‘natural’
taphonomic scenarios (Haglund & Sorg 1997; Hanson 1980;
Mickleburgh 2018; Miles et al. 2020). Retrospective studies on the
other hand can be conducted in various geographical areas, represent
a wider variety of scenarios, and allow for larger samples, but demand
more levels of inferences as the entire taphonomic processes cannot
be observed (Haglund & Sorg 1997; Simmons 2017; Sorg et al. 1997).
Both types of taphonomic studies are presented here (papers [V & V),
with limitations discussed in relation to the methods and material
used.

2.9 Forensic archaeology and anthropology in
Sweden

The state of forensic archaeology and anthropology within the
Swedish police force and the Swedish National Board of Forensic
Medicine (NBFM, Sw. Rittsmedicinalverket) are analyzed in paper
VI. The study includes a section on the development of the subject(s)
within the police which starts with an initiative to incorporate
archaeology into police work in the 1990s. The initiative resulted in a
working group consisting of crime scene investigators (some with a
background in archaeology and osteology) and external osteological
and archaeological specialists. This gave rise to some CSI
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investigations where osteoarchaeological expertise was consulted in
the Stockholm area (e.g. Kjellstrom 2013). Despite this initiative, the
development of forensic archaeology and anthropology has been slow
nationally (but increasing, see paper VI). While the police-led
development is discussed in paper VI, the analysis does not address
forensic archaeology and anthropology in Swedish academia, which
is why a short description of known efforts in the subject is provided
here. Ultimately, no program in forensic archaeology or anthropology
is currently offered in Sweden. However, an online part-time course
in ‘The Archaeology of the Crime Scene’ (Sw. Brottsplatsens
arkeologi) was given by Umed University for about four years (with
a start in 2010). The course primarily focused on entomology and
geoarchaeology, and attracted students from archaeology, the police,
medicine, the military and the law (Philip Buckland,
palaeoentomological researcher at Umea University, pers. comm.
2021-02-04).

As discussed in paper VI, osteoarchaeologists are often consulted
in police cases, not least for species determination. Few publications
address such cases, but there are some notable exceptions. Two early
Swedish ‘forensic osteological’ publications were written by Gejvall
(1975) and Gejvall and Johanson (1977), the latter a forensic
odontologist. They address two cases of identification of deceased
individuals from skeletal remains, as per a request by the police.
Gejvall was throughout his career in contact with forensic
pathologists and odontologists and gave some osteology-related
training at the Police Academy (Stjernquist 1992).

There are also rare examples of Swedish bioarchaeological
publications that are the result of collaborations with forensic experts,
such as that by Carlie and colleagues (2014) which address drowning
in the Neolithic period.

The work related to forensic archaeology and anthropology
conducted as part of this dissertation (papers V and VI) provides new
knowledge that can hopefully benefit development of the subjects in
Sweden. Future perspectives on forensic archaeology and
anthropology are provided in the discussion at the end of this
introductory chapter.
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3. Ethics and human remains

This research has been conducted in line with scientific ethical
research practice defined by the Swedish Research Council
(Vetenskapsradet 2017). Apart from general research ethics such as
transparency and truthfulness, dissemination of results, and consent
(ALLEA 2017; Vetenskapsradet 2017), the research presented in this
dissertation has demanded ethical considerations related to research
on human remains specifically (both ancient and modern). The
‘correct’ way to handle the corpse or the skeleton is intertwined with
cultural perceptions of death and how the treatment of human remains
will affect the afterlife as well as the living society (e.g. Scheper-
Hughes & Lock 1987; Nilsson Stutz & Tarlow 2013; Verdery
1999:42). Debates about the use of human remains for research plays
out in relation to different value systems (Lambert & Walker 2019;
Walker 2007). Verdery (1999) and Masterton (2010) discussed the
contradiction that the dead cannot be harmed, yet the legacy and
perceived identity of individuals can be altered. As we conduct
research on human remains, we change the narrative of the once
living. The balance between values is constantly negotiated, and
ethical aspects revised.

I here situate the different case studies presented in my papers in
terms of ethical and legal frameworks, and the choices that have been
made throughout the research. For the interview-based paper VI,
decisions related to anonymity and consent are presented in the paper.

3.1 Experimental longitudinal human
decomposition study

At the Forensic Anthropology Center at Texas State University
(FACTS), I investigate the decomposition of donated deceased human
individuals that are part of FACTS’ Whole Body Donation program.
FACTS exclusively accepts human deceased bodies that are donated
with informed consent. The donations are voluntarily willed, either by
the deceased prior to death, or by the legal next of kin following death,
to FACTS for forensic, taphonomic, and skeletal research. ‘Whole
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body donations’ to FACTS do not exclude the possibility for prior
organ donation, and the donors are not compensated financially.
Following decomposition at the Forensic Anthropology Research
Facility (FARF), the donated remains become part of the Texas State
University Donated Skeletal Collection for osteological research.

FACTS’ Whole Body Donation program follows the Texas
Revised Universal Anatomical Gift Act (National Conference of
Commissioners on Uniform State Laws 2009). In the research
presented here, the donations have been treated in compliance with
the description stated by FACTS.

FACTS uses gifted bodies for scientific research related
to human decomposition and skeletal biology. The gifted
body is usually either placed on the surface or buried to
decompose and the process of decomposition is

documented. (Texas State Forensic Anthropology Center
n.d.-a)

Prior to research at FACTS, research requests are reviewed by the
FACTS director and coordinator. The scientific foundation and the
plan for implementation of the proposed project are thoroughly
evaluated (Texas State Forensic Anthropology Center n.d.-b). A
respectful treatment can be obtained when the will of the donors is
respected. The donor program aims to

[...] Facilitate interdisciplinary (e.g., forensic
anthropology,  archaeology,  odontology,  botany,
entomology, biology, chemistry, and others) research and
study [...] that advances forensic anthropology and other
forensic sciences. (Texas State Forensic Anthropology
Center n.d.-c)

Research and research dissemination is thus a key factor legitimizing
the work with the human corpses donated for this purpose, and only
for this purpose. This entails publishing the scientific studies
conducted so that the knowledge gained from the human donations
benefits the scientific community. Furthermore, the body donations
are to be used in the way specified prior to the donation, i.e. in
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accordance with the description provided by FACTS, which is in line
with the prior knowledge of the donors. As the donations are to be
used for science, the deceased body is the research subject, meaning
that the individual’s lived identity is not for researchers to address
(apart from the ante-mortem medical and demography data provided
by the donors, if it would advance the scientific study). Any personal
data is to be safeguarded by the researcher (Texas State Forensic
Anthropology Center n.d.-b). Only personal information that might
affect the outcomes of the current study was collected from the
personal information that was provided by the donor in the donation
forms. In paper IV, the data that was identified as crucial for
transparency and reproducibility was limited to age-at-death, height,
weight, and sex as these factors show important sample properties.
The data is coded, and donors are only addressed by their donation
number which is allocated by FACTS during the intake of the files
and the donor. The original antemortem data is stored in the FACTS
archive, which is where the raw data of the study included here will
be archived for future research projects.

The donation of one’s body after death is an invaluable gift, and
therefore the study was planned and implemented as thoroughly as
possible. Dissemination of material that addresses the donations is
limited to scientific publications and presentations of the study. The
information and photo documentation included in this work is
provided for scientific knowledge dissemination and are not to be re-
used for other purposes.

3.2 Retrospective human decomposition study

The retrospective study conducted in collaboration with the NBFM
investigates human decomposition and skeletonization in the Swedish
climate. The material analysed consists of photos and descriptions of
deceased individuals and their find context that were retrieved from
the NBFM digital database, combined with climate data. The human
remains were in other words not studied physically. Consequently,
there was no conflict between mortuary treatment and the research
conducted in this study.

The study serves to improve the knowledge about human
decomposition in Sweden and can thus aid future investigations of
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what has happened, peri- and postmortem, to individuals whose
remains are found outdoors, as well as improving assessments of the
postmortem interval in Sweden. Together with Anja Petaros (NBFM)
the study was planned with the aim of providing valuable information
while working ethically in addressing both respect for the dead and
the potential discomfort of living relations of the deceased.

Before initiating the study, a research application was sent to the
Swedish National Ethics Board (Sw. Etikndmnden) for evaluation
application number 2019-04275). The board chose not to test the
study since 1) no procedure that affects living or deceased human
bodies would be conducted (Swedish Government 2003:60 §4), and
2) the law on personal data protection does not apply to deceased
individuals (Swedish Government 2003:60 §3). The study does, thus,
not conflict with legal frameworks, but the material analysed is
nevertheless of a sensitive character.

The human remains data collected by NBFM differs from the data
collected in the experimental human decomposition study, in the
sense that the data we use in the retrospective study was not primarily
collected for scientific research. Rather, it was collected for
medicolegal purposes. However, the NBFM has a research
assignment from the Swedish Government (2007:976), which means
that this data can be used for scientific purposes under certain
circumstances. For me, as an external researcher, to access the data at
NBFM, a confidentiality agreement for disclosure of information with
reservations was created by NBFM (in accordance with Swedish
Government 2009:400:10 14§). The agreement requires that personal
data is not disclosed or used in the study, and that such data can only
be handled while present at the NBFM facility. Furthermore, the data
available to us was limited to our pre-defined selection criteria (paper
V) prior to my participation to guarantee that no cases other than those
relevant for this particular study were handled during data analysis.
The identification of cases relevant to our study was conducted by
NBFM statistics personnel. During the time spent at NBFM, all cases
included in the study were stripped of personal data through coding
before being used for further analysis. The code key is stored on a
separate USB stick at the National Board of Forensic Medicine, and
only the authors of the study (CA and AP, see paper V) were engaged
in the coding. In dissemination of the study, the results are mainly
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presented quantitatively to reduce the possibility of identifying
specific cases. In the few instances where individual cases are
described, no personal data that will lead to an identification of a
single individual is shared.

3.3 Archaeological human remains studies

Over the last decades, ethical considerations in bioarchaeology have
been widely discussed. Some organisations provide codes of ethics
that address osteological work. Human remains research guidelines
state that 1) human remains needs to be treated with respect; 2) the
wishes of the dead and living relatives should be considered; 3) in
order to understand the history of humanity, respect for research on
human remains that show scientific value is paramount (AAPA 2003;
BABAO 2019; Lambert & Walker 2019; Riksantikvarieimbetet
2020a; WAC 1989).

Repatriation and ownership of the dead are controversial topics that
have come to the fore, especially in cases of remains that stem from
indigenous groups or the recently dead with living descendants (e.g.
Jacobs 2009; Kakaliouras 2008; Nilsson Stutz 2013; Squires et al.
2019a; Svestad 2019). In relation to Swedish museum collections,
guidelines for repatriation are provided by the Swedish National
Heritage Board (Riksantikvarieambetet 2020b).

Other frequently debated subjects are the historical use of human
remains from social outcasts for scientific research and anatomical
collections (e.g. Claes & Deblon 2018; Svanberg 2015; Walker 2007),
the relationships between physical anthropology, race biology and
racialized thinking (e.g. Cartmill 1998; Caspari 2003; Goérny 2018;
Johnson 2016; Kjellman 2016; Redman 2016; Svanberg 2015;
Watkins 2020), the exhibition of human remains in museums (e.g. Joy
& Farley 2020; Overholtzer & Argueta 2018; Swain 2002), and
destructive analyses of archaeological human remains (e.g. Squires et
al. 2019b). These subjects have been discussed by others and will not
be elaborated on here. Instead, I will discuss the perception of
prehistoric human remains without known descendants in a Swedish
context, as this relates to the bioarchaeological research included here.

Swedish legislation does not address archaeological human remains
specifically, but they are protected in the sense that they are finds from
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an archaeological context that are covered by the National Cultural
Heritage Law (Ahlstrom et al. 2011; Iregren 2010; Kaliff 2004;
Swedish Government 1988). Finds recovered from archaeological
sites are to be managed by museums (Iregren 2010;
Riksantikvarieimbetet 2011), and recently published guidelines by
the Swedish National Heritage Board provide guidelines for such
praxis, including ethical and scientific  considerations
(Riksantikvariedmbetet 2020a).

In terms of burial sites, those that were abandoned before 1850 are
protected by the law. This means that if these graves are to be affected
by development projects, the burials are to be excavated and treated
as an archaeological material, regardless of burial customs (Redin
1994). If cemeteries are still in use however, they are under the church
authority, even if they stem from medieval times (Redin 1994).

In a guideline from 1983, the Swedish National Heritage Board and
the Swedish Museum of National Antiquities stated that reburial of
archaeological human remains can only be conducted under certain
circumstances (e.g. Ahlstrom et al. 2011; Iregren 2010). Skeletal
material that might be subject to reburial is to be examined by
osteologists to evaluate the scientific value of the material. If such a
value is recognized, the material is to be preserved (Iregren 2004). If
reburial is to take place, demands on the facility where they are
reburied (such as a crypt) holds that they must be secure, accessible
for researchers, and uphold a good preservative environment (Iregren
2004). In Sweden, requests for reburial of prehistoric skeletal remains
have been relatively few (Ahlstrom et al. 2011). Reburials and
repatriations of prehistoric (and historic) human remains in Sweden
have largely concerned indigenous remains, not least from the Sapmi
area (review of Sami repatriations and reburials in Fjellstrom
2020:43-69).

Another category of requested reburials in Sweden concerns
Christian skeletons (Ahlstrom ef al. 2011; Iregren 2010; Kaliff 2004).
These requests are sparse, which Iregren (2010) suggested was due to
Sweden being highly secularized (religion as well as value systems in
general are however subject to change over time). The scientific value
of remains are often regarded as more important than reburial (Iregren
2010). However, it is clear that distance in time and cultural
expressions related to death practices affect the emotions connected
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to archaeological work with human remains, where treatment of
Christian human remains are generally of more concern to the public
than prehistoric remains (Kaliff 2004). The understanding of human
remains is often influenced by Christian cultural ethics, which
Oestigaard (2016) identified as perceptions of death as an end, and
that integrity of the corpse is important. These notions cannot be
assumed to be the same for a distant past, but the emotional response
to human remains treatment is still influenced by contemporary
cultural norms (Oestigaard 2016). Petersson (1995) pointed out that
the perception of the importance of the integrity of the corpse varies
within Christian belief too. While the biblical resurrection
encompasses the body of Jesus, later belief is often associated with
the deceased being buried in consecrated ground in order to release
the soul from the earthly body rather than that the physical body will
be resurrected (Petersson 1995).

Despite a relatively low grade of critique towards the scientific
investigation of prehistoric human remains in Sweden, a respect for
the long dead is nevertheless a common feeling (de Tienda Palop &
Curras 2019; Kaliff 2004; Scarre 2003, 2013). Kaliff (2004) raised the
question of when the perception of mortuary contexts changes from
sensitive and perhaps sacred to become exclusively an object of
cultural historical significance. This may not only be connected to
religious practice as such, but to the materiality of the remains
themselves. Cremated human remains do not generally evoke the
same emotions as a complete skeleton, which is probably intertwined
with emotional distance to the fragmented materiality that was once a
human being (Kaliff 2004). Kaliff (2004:258) argued that “There can
be no sound ethical arguments for this reasoning, and it should rather
be seen as an unconscious behavior”. This same phenomenon is
discussed here in relation to how the police investigate and handle
burned and fragmented human remains compared to more complete
human remains (paper VI). We thus seem to have two culturally
influenced thoughts of human remains in Sweden that are to some
extent intertwined with Christian ethics; that Christian human remains
are more sacred than prehistoric ones, and that remains that resemble
a living body are more controversial than non-recognizable (to a non-
expert) human remains. Petersson (1995) highlighted that this also
applies to the preservation of the grave itself, even with regards to
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how the church views human remains. Graves that are old, decayed
and nameless are often reorganized to make space for new graves
(Petersson 1995).

As scholars, we cannot make ethical distinctions between Christian
and prehistoric graves (e.g. Petersson 1995), as scientific ethical
perspectives cannot rely on Christian ethics (Kaliff 2004). It has been
proposed that a scholarly ethical position should include the right to
knowledge about the human past and human behaviour (e.g. Iregren
2004; Oestigaard 2016). As osteologists and archaeologists, we have
a responsibility for knowledge production as well as education
(Iregren 2010). Scarre (2003) argued that the knowledge produced
about past life through archaeology is a strong incentive in relation to
preserving past graves. Archaeological knowledge production can
furthermore constrain historical revision. It has also been suggested
that archaeological studies hinder oblivion of the ‘forgotten dead’ (de
Tienda Palop & Curras 2019; Scarre 2013).

Burials are frequently excavated to counteract their loss and
complete destruction, as human remains are to be excavated if the
archaeological site is to be used for new infrastructure. As the Sandby
borg excavations (papers I-III) were not conducted due to destruction
by development, but for scientific purposes, we certainly need to
consider the scientific and pedagogical outcomes of this project. The
scientific publication of the material is thus paramount from an ethical
perspective. I have throughout this work tried to shed light on the fate
of the individuals whose remains have been excavated, in the belief
that the scientific findings are of value to our understanding of human
behaviour in general, and past life and death in particular. The human
remains are in accordance with Swedish legislation regarded and
managed as archaeological finds, as discussed above (Kaliff 2004;
Swedish Government 1988).
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4. Summary of individual papers

This section provides summaries of the individual papers included in
the dissertation. Some papers are single authored while others are
authored by two or more collaborators. The papers authored by more
than one person include a specification of author contribution. The
author contribution terminology follows the CrediT (Contributor
Roles Taxonomy) system following Brand et al. (2015).

Paper 1.

Alfsdotter, C. & Kjellstrom, A. 2019. The Sandby Borg Massacre:
Interpersonal Violence and the Demography of the Dead. European
Journal of Archaeology, 22(2), 210-231.

Author contributions
Both authors: Conceptualization, methodology, writing — original
draft; reviewing and editing, visualization, formal analysis (trauma).
Clara Alfsdotter: Formal analysis and investigation (demography,
underlying  osteological analyses) data curation, project
administration.

The paper builds on osteological analyses previously conducted by
Alfsdotter (in Gunnarsson et al. 2016; Papmehl-Dufay & Alfsdotter
2016; Papmehl-Dufay et al. 2020).

Summary of paper
In the Iron Age ringfort of Sandby borg (AD 400-450), human
remains displaying perimortem trauma have been excavated. The
knowledge of the violent event, the perpetrators, and the victims is
expanded in this paper. We present the demography of the dead,
trauma patterns, trauma type and body positions. Since violence is
culture-specific, the results are contextualized in an attempt to discuss
the event, the perpetrators, and the possible motives that prompted the
violence.

Human skeletal remains were analysed following standard
osteological protocol. The trauma pattern was compared to previously
published archaeological osteological trauma studies. Comparative
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archaeological sites are discussed as well as weapons and weapon
tactics. The results are briefly discussed in comparison to research on
modern mass violence.

The results show that skeletal remains from at least 26 individuals
were identified. These remains stem from children and adults. Of the
adults, males are predominant. Perimortem sharp, blunt, and
penetrating trauma consistent with interpersonal violence was
identified on eight of the skeletons (31%). The location and body
positions of the remaining skeletal remains imply that these
individuals were killed during the same event. In some cases, the
lesions were found at the back of the bodies, and no typical defence
injuries have been identified. Taken together, the perimortem trauma
distribution suggests a surprise attack where the victims were not in a
position to defend themselves. The perpetrators were seemingly
plentiful and organized.

This Sandby borg massacre (Victor 2015) was carried out
efficiently judging from the economic distribution of trauma, the non-
modification of the bodies after death, together with a range of
uncollected valuable items left behind in the ringfort. Though most
injuries were inflicted on crania, a clear trauma pattern could not be
established. If compared to recent mass killings, the effective Sandby
borg killing could be the result of a dispassionate killing stirred by
sociopolitical instability. The decision to kill the Sandby borg
inhabitants might have been a decision based on a feeling of past
injustices and the understanding of the Sandby borg group as a threat.
The choice to kill children indicates that a fear of future conflict was
felt by the attackers. The motive behind the massacre was likely to
gain power and control.

Paper I1.

Alfsdotter, C. & Kjellstrom, A. 2020. A taphonomic Interpretation of
the Postmortem Fate of the Victims Following the Massacre at
Sandby borg, Sweden, Bioarchaeology International, 3(4), 262-282.

Author contributions

Both authors: Conceptualization, methodology, writing — original
draft; reviewing and editing, visualization. Clara Alfsdotter: Formal
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analysis (archaeothanatology, contextual analysis, burn pattern
analysis), investigation (underlying osteological analyses), data
curation, project administration. Anna Kjellstrom: Formal analysis
(fracture and weathering analyses).

The paper builds on osteological analyses previously conducted by
Alfsdotter (in Gunnarsson et al. 2016; Papmehl-Dufay & Alfsdotter
2016; Papmehl-Dufay et al. 2020).

Summary of paper

Through analyzing the taphonomic conditions at Sandby borg, the
aim was to understand the postmortem fate of the human remains.
Different techniques were applied to facilitate the understanding of
the postmortem setting by separating environmental factors affecting
the body from possible human actions.

The analysis of the human remains from Sandby borg was
conducted through different taphonomic techniques: the preservation
of femora and humeri in accordance with the zonation system by
Kniisel and Outram (2004), degrees of weathering of femora and
humeri by Behrensmeyer (1978), fracture analysis of femora and
humeri (Outram 2002), and archaeothanatological analysis (e.g.
Duday 1978, 2009). Analysis of thermal alterations of bones and
stratigraphic interpretation was integrated in the study to understand
the taphonomic processes.

The results from the taphonomic analysis of the Sandby borg
skeletons excavated thus far in indicate that the dead were not
manipulated postmortem. The corpses in Sandby borg decomposed in
open space. The thermal alterations identified on some of the
skeletons seemingly stem from limited perimortal burning, judging
from the analysis presented here. We interpret the modest heat-
induced alternations as the result of active hearths and a smouldering
roof (Heimdahl 2016) that was probably lit in connection with the
assault, but that eventually self-extinguished. We interpret extensive
dry fractures in bones as an indication of that the house structures
disintegrated late in the postmortem period.

In line with previous research, we argue that abduction of limbs can
indicate bloat (e.g. Roksandic 2002). We suggest that this can be
indicative of a primary deposit of the corpse and void decomposition.
Discrepancies between some of the archaeothantologically often
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observed supine void disarticulation patterns (opening of the pubic
symphysis, lateral displacement of ilia, lateral rotation of the femoral
heads, fall of the patellae (e.g. Duday 2009:35; Duday & Guillon
2006)) and the semi-articulated skeletons in Sandby borg were
discussed. We proposed that the discrepancy from common
disarticulation patterns in Sandby borg might be due to varying
decomposition and post-decomposition processes in different types of
voids, and that different drainage results from confined versus
unconfined voids. For example, buried remains in a coffin could
produce a different disarticulation pattern than a corpse skeletonizing
above ground. It was suggested that the skeletal displacements often
observed in void burials might partially be the effect of gravity in
combination with other factors such as submersion of the corpse in
rising ground water or liquefied soft tissue rather than the result of
gravity alone. More research into this hypothesis was proposed.

Paper III.

Alfsdotter, C. 2019. Social Implications of Unburied Corpses from
Intergroup Conflicts: Postmortem Agency Following the Sandby borg
Massacre, Cambridge Archaeological Journal, 29(3), 427-442.

Summary of paper

In this paper, the social response to the biological deaths in Sandby
borg is explored to understand the contemporary implications of
leaving the corpses from the massacre unburied. This research
demonstrates an example of how postmortem agency (Crandall &
Martin 2014) can be studied in the deeper past, with a particular focus
on Sandby borg and lethal conflict.

This paper combines theories of mortuary ritual with theories of
violent death as well as bioarchaeological results from papers I and II
to create a theoretical framework that allows a possible explanation
of the Sandby borg postmortem treatment. The framework was
constructed through integrating Sandby borg empirical material with
strands of previous research within the humanities and social
sciences: death corporeal practices in the Migration period on Oland,
social implications of lethal intergroup conflicts, the liminal phase of
the corpse, the ontology of death, and postmortem agency.
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Postmortem rituals in the Migration period on Oland generally
include corporeal treatment, and that the dead are often buried away
from the domestic sphere (Fallgren 2006:120—-121). This contrasts
with the postmortem conduct in Sandby borg.

The corpse carries strong political and symbolic capital and is
therefore useful in the process of social change (e.g. Pérez 2012;
Verdery 1999:27-33,109-110). It evokes strong emotions as the
biological death demands a social response. The response in the case
of the Sandby borg massacre, where the victims were left behind, was
probably one of disgrace and terror. The gain for the perpetrators was
likely political power through redrawing the biography of the victims,
the spatial memory, and the political landscape. A ‘bad death’ (Weiss-
Krejci 2013) and the denial of corporeal passage rites might have led
to eternal separation from sympathizers and the end of regeneration
for the defeated. The assault might have been the response to previous
wrongdoing or diverging political opinions. Possibly, the attack was
not politically sanctioned but rather infused by political discordance.
Sandby borg was likely left as a monument inducing terror.

By combining theories of postmortem agency, biocultural response
to dying and death, and of violence as a social and political tool, this
study demonstrates an example of how we can gain insight into how
collective violence can be organised to achieve consequences beyond
the violence itself while also gaining a deeper understanding of the
biocultural process of dying. The theoretical framework put forward
enhances the bioarchaeological understanding of social processes and
analysis of lethal collective violence in general, and postmortem
agency of unburied corpses from intergroup conflicts in particular.

Paper IV.

Alfsdotter, C., Veltri, M., Crabb, C. & Wescott, D. Human
decomposition and disarticulation in a coffin: An experimental
taphonomic study with emphasis on archaeothanatology. Manuscript.

The study was set up to include three experiments analyzing human
decomposition in two coffins (one semi-buried coffin and one
completely buried coffin) compared to decomposition in a large
trench. Due to the COVID-19 enforced U.S. travel ban, the final data
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collection of two of three experiments has thus far not been possible.
In this dissertation, comprehensive results from the semi-buried coffin
are presented, i.e. the experiment in which data could be satisfactory
collected, and what those results indicate in relation to coffin
taphonomy and disarticulation.

Author contributions

Clara Alfsdotter: Conceptualization, methodology, formal analysis,
resources, data curation, writing — original draft; review and editing,
visualization, supervision, project administration, funding
acquisition. Megan Veltri: Investigation, data curation, writing —
review and editing, visualisation, project administration. Crystal
Crabb: Investigation, data curation, writing — review and editing,
visualisation. Daniel Wescott: Investigation, writing — review and
editing.

Summary of paper

This paper presents a qualitative, experimental decomposition study
that address human taphonomy in a coffin, with emphasis on
archaeothanatology. The archaeothanatological framework has
played a crucial role in building archaeological knowledge by shifting
the focus from skeletal remains to considerations of the corpse at the
time of death and interment, as well as highlighting mortuary
practices and mortuary taphonomy. The knowledge of relative
disarticulation sequence of joints and bone distribution is used within
the archaeothanatological framework to discern the timing and mode
of burial and any post-depositional interaction with human remains
(e.g. Duday ef al. 1990; Duday & Guillon 2006). As the knowledge
of disarticulation was developed from detailed and repeated
archaeological observations, some archaeothanatological objectives
regarding the disarticulation sequence of human remains can and has
benefitted from experimental studies (Mickleburgh 2018;
Mickleburgh et al. in press; Mickleburgh & Wescott 2018;
Schotsmans et al. in press).

The study presented here is, to the best of my knowledge, the first
longitudinal experimental study of human decomposition in a coffin.
It adds knowledge regarding human decomposition, disarticulation,
and spatial distribution of bones where the deceased was placed
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supine within the confines of a container, which is a frequent
archaeological scenario. A willed donated deceased individual was
placed in a wooden, semi-buried coffin at the Forensic Anthropology
Research Facility, Texas State University. Through in situ
observations of the decomposition process, the decomposition and
skeletonization process inside the coffin was documented for
approximately two years.

In accordance with results from previous actualistic
archaeothanatological studies of other types of deposits (Mickleburgh
2018; Mickleburgh et al. in press; Mickleburgh & Wescott 2018;
Schotsmans et al. in press), the current study supports that
decomposition and disarticulation processes can be variable and more
complex than can be deduced from skeletal remains alone
(Mickleburgh 2018; Mickleburgh et al. in press; Mickleburgh &
Wescott 2018; Schotsmans et al. in press).

The results from this coffin study demonstrate that the collection of
decomposition byproducts can affect postmortem movement as well
as stabilize skeletal elements in a container. In line with previous
research, the effect of water on skeletal displacement is highlighted as
an important taphonomic factor in coffins (e.g. Duday & Guillon
2006; Garland & Janaway 1989; Green 2018:197). The results are
consistent with the archaeothanatological argument that the
reconstruction of the type of burial environment is paramount in order
to interpret what potential taphonomic factors have affected human
remains (e.g. Duday et al. 1990). The importance of deducing what
type of open space the deceased was placed in is emphasized in the
study, since different open space contexts allow for a variability of
potential taphonomic processes. The results confirm the importance
of a holistic understanding of how human remains interact with their
surroundings, which is paramount for reconstructions of past
mortuary treatment.
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Paper V.

Alfsdotter, C. & Petaros, A. Outdoor Human Decomposition in
Sweden: A retrospective quantitative study of forensic-taphonomic
changes and postmortem interval in terrestrial and aquatic settings,
accepted for publication in Journal of Forensic Sciences. doi:
10.1111/1556-4029.14719.

Author contributions

Both authors: Conceptualization, methodology, writing — original
draft; review and editing, visualization, project administration, data
curation. Clara Alfsdotter: Formal analysis (temperature data),
investigation (decomposition). Anja Petaros: Formal analysis
(statistic data), resources.

Summary of paper

Knowledge of forensic taphonomy is essential for interpretations of
peri- and postmortem circumstances and estimations of time since
death. Since decomposition is dependent on multiple factors,
comparative studies of human decomposition from various climates
and geographical contexts are essential to improve methods for
assessing the postmortem interval (PMI), and to advance current
knowledge that underlies interpretations of human peri- and
postmortem history (e.g. Wescott 2018).

From Sweden and Scandinavia in general, no quantitative outdoor
human decomposition study has, to the best of our knowledge,
previously been presented. Gross human taphonomy and PMI has
recently become subject to research in Sweden but has hitherto
addressed indoor decomposition (Ceciliason 2018, 2020).
Additionally, a Swedish case study of outdoor decomposition and
entomology has previously been published (Fremdt et al. 2012).

In this paper, a quantitative retrospective study of gross human
decomposition in central and southeastern Sweden is presented. This
study advances the existing knowledge of both terrestrial and aquatic
gross human decomposition in outdoor contexts. Evaluations of the
applicability of methods developed abroad for estimation of PMI from
decomposition morphology and ambient temperature are provided
(methods by Heaton et al. 2010; Megyesi et al. 2005), together with
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analysis of general decomposition trends in cases of surface, hanging,
buried and submerged human remains.

The study uses data from past forensic cases included in the NBFM
database. Police and autopsy reports with images were assessed in
terms of decomposition changes and information about postmortem
circumstances. Ninety-four cases are included in the study (43
terrestrial and 51 aquatic), the median PMI is 48 days.

While the results show that initial and partial saponification and
desiccation of soft tissue can occur during surface decomposition in a
Swedish outdoor context, decomposition is seemingly not halted.
Remains eventually skeletonize completely. In the present study, all
surface remains exposed longer than 22 months were completely
skeletonized. In aquatic cases, adipocere formation seems to inhibit
skeletonization to a greater extent. Only one case showed complete
skeletonization (PMI 77 years). Remains of adipocere were visible on
the bones. Extensive saponification was present in 4 of 5 aquatic cases
with PMI between 1 to 6 years.

When using the original formulae by Megyesi et al. (2005) and
Heaton et al. (2010) to calculate estimated accumulated degree-days
(ADD) as a means to assess time since death, it is evident that they do
not work well on the current sample. However, the correlation
between actual ADD and decomposition progression in terms of total
body score (TBS) in surface cases is high, which holds promise for
regional formulae using TBS and temperature as a tool to estimate
time since death.

In terms of model fit, r? results show that 80% of the decomposition
variation in surface cases can be explained by ADD, meaning that the
regression model predicts the outcome in a satisfactory way. In
aquatic cases, only 43% of the total decomposition variation could be
explained by ADD. While this may be explained by problems in
obtaining reliant aquatic temperature data or an insufficient scoring
system for decomposition of aquatic remains, aquatic decomposition
may be highly dependent on factors other than temperature and time
alone and needs further research. Lastly, scoring methods should
incorporate saponification to fit forensic taphonomy in Swedish
environments.
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Paper VI.

Alfsdotter, C. 2021. Forensic archaeology and forensic anthropology
within Swedish law enforcement: current state and suggestions for
future developments, Forensic Science International: Reports, 3. doi:
10.1016/;.£sir.2021.100178.

Summary of paper

Forensic archaeology and forensic anthropology (FAA) have proved
useful in forensic and humanitarian investigations across the globe
(e.g. Groen et al. 2015a,b), while the incorporation of the subject(s)
in Swedish law enforcement remains limited.

The aim of the study is to analyze the field of FAA in Sweden in
relation to outdoor and fire crime scene investigations where human
remains are encountered. Based on qualitative interviews, the state
and future developments of FAA within the Swedish police and the
National Board of Forensic Medicine are analyzed and discussed.

The results show that Swedish outdoor and fire CSI containing
skeletonized, buried, or burned human remains are non-standardized,
both in terms of investigation and analysis. No protocols address how
scattered, burned or buried human remains are to be investigated and
what expertise that is to be involved. Thus, individual CSIs carry a
great responsibility in choosing how the scene and the associated
human remains are to be investigated. Several interviewees
questioned the general quality of previously conducted recoveries and
analyses of fragmentary human remains. When specialists are
involved in casework, they are often consulted on a case-to-case basis
which is seldom visible in the statistics. Essentially, the FAA
development that has taken place thus far is due to initiatives by single
individuals employed within Swedish law enforcement, and FAA in
Sweden is in want of development in order to improve fire outdoor
crime scene investigations. Despite these shortcomings, numerous
interviewees expressed that FAA is positively perceived among
colleagues, that the police are open to collaborations, and that fire
scenes, outdoor crime scenes, and DVI scenes can benefit from FAA
competence. However, several concerns need to be resolved if FAA
and outdoor CSl is to be advanced. Essentially, the issues raised in the
analysis are closely connected to a lack of knowledge,
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acknowledgement, infrastructure, and quality of FAA on a national
level. There is also a question of how large the demand for FAA
expertise is. Based on the results of interviews and previous research,
the author argues that key steps to further development of forensic
archaeology and forensic anthropology within the police and NBFM
in Sweden are to 1) identify the quantity and type of cases that could
benefit from FAA; 2) establish FAA as an independent subject within
the police and at the NBFM; 3) develop a national infrastructure that
can provide similar expertise nationally, with minimum requirements,
experience and accreditation for FAA practitioners; 4) offer
professional education in the subject(s); and 5) develop national
standards and best practices for outdoor CSI and FAA in order to
advance evidence collection and legal security in cases of skeletal,
buried or fragmentary human remains investigations.

In order to argue for FAA expertise to be sanctioned by the police
to a greater extent, FAA practitioners must demonstrate that FAA is a
holistic framework that can benefit and advance various
investigations. A sustainable FAA infrastructure is expected to feed
new knowledge back into CSI and DVI work, and hopefully create a
large enough workload to sustain FAA competence within the police
authority and the NBFM on a permanent basis. This would enable
archaeological and osteoarchaeological professionals to develop into
forensic professionals in a way that an ‘ad-hoc’ FAA system would
not.

An ongoing accreditation of crime scene investigations will likely
benefit the development of FAA within the Swedish law enforcement
and the Swedish police, and according to these results, indicates their
openness for collaborations and development of FAA. This suggests
a promising outlook for the future advancement of FAA in Sweden.
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5. Concluding discussion and future
prospects

The aim of this work is to advance the knowledge of peri- and
postmortem corporeal circumstances in relation to human remains
contexts, and to demonstrate the value of that knowledge in forensic
and archaeological practice and research. In the six papers that follow,
this aim has been achieved in relation to the treatment of the dead in
Iron Age Sandby borg; through studying human decomposition in a
coffin as well as in Swedish outdoor forensic cases; and in relation to
how information regarding peri- and postmortem circumstances are
and can be obtained by the Swedish law enforcement (as limited to
the police and the NBFM) in relation to forensic anthropology and
archaeology. This concluding section situates the findings from the
individual papers in relation to one another and to new questions and
future prospects.

5.1 Death in Sandby borg and the Migration period
on Oland

The three-step bioarchaeological analyses of Sandby borg were
conducted to advance the understanding of the peri- and postmortem
treatment of the individuals and their remains, as well as what it might
have meant in this Iron Age society. The hypothesis that a massacre
took place in Sandby borg (Alfsdotter et al. 2018; Victor 2015) is
supported by the interpersonal trauma identified in the skeletal
remains of eight of the partially preserved skeletons of the twenty-six
individuals excavated so far. Taphonomic analyses in combination
with stratigraphy and spatial relation to artefacts, show that the assault
was contemporary with the Migration period material record (as also
proposed in Alfsdotter ef al. 2018; Victor 2015). The course of events
during the assault can in some cases be traced, such as individuals
falling over one another, a male falling over an active hearth and the
probable succession of three perimortal blows to one male’s body.
The perimortal fire alternation on some skeletons indicates a limited
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fire outbreak in one of three fully excavated houses, likely in
connection with the massacre.

The osteological results show that the killing was indiscriminate
with regard to age and that the victims had limited opportunities to
defend themselves, indicating a surprise attack (paper I). The
perpetrators were seemingly numerous and organized as the massacre
was carried out efficiently, without traces of overkill. If compared to
recent mass killings, this may indicate that the Sandby borg massacre
was dispassionate, perhaps ordered. Massacres seldom happen during
peaceful times but rather during continuous social turmoil (e.g.
Dutton et al. 2005). The motives behind the Sandby borg attack were
probably to gain local power and control.

The taphonomic results imply that the deceased individuals were
not manipulated after death but were left where they died without
corporeal mortuary treatment (paper II). This connects to the analysis
of theoretical aspects of postmortem agency (Crandall & Martin
2014) (paper III). The Sandby borg corpses were plausibly not treated
according to the contemporary normative mortuary practice. This
might have led to an eternal liminal phase for the Sandby borg
inhabitants, affecting the local community. The corpse carries strong
political and symbolic capital and is therefore useful in the process of
social change (e.g. Pérez 2012; Renshaw 2011:27,32-34; Robben
2000; Verdery 1999:27-33,109-110) (paper III). The denial of
mortuary corporeal treatment probably affected the way in which the
inhabitants were perceived in the contemporary society. The lack of
installation of a proper death probably led to a hindering of
regeneration and an eternal separation from the living, not only
physically but also mentally. The denial of rites of passage can be seen
as a last act of violence. Metaphorically speaking, the dead bore
witness to the end of life inside the ringfort and thus the extinction of
networks, wealth and power connected to Sandby borg.

Through the bioarchaeological studies, integrating osteology,
archaeology, taphonomy and social theories, the peri- and
postmortem corporeal treatment in Sandby borg was explored in
relation to postmortem agency following a prehistoric intergroup
lethal conflict. It was theorised that the social implications of violence
go beyond the act of physical violence in terms of agency exerted
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through the materiality of the unburied corpse (Pérez 2012; Robben
2000).

5.1.1 A unique event?

During the work on the Sandby borg project, questions of whether the
lethal attack on Sandby borg was unique have been raised. Apart from
Sandby borg, human remains are known from two of eight partially
(and in one case completely) excavated Oland ringforts (e.g.
Papmehl-Dufay & Alfsdotter 2016:16). Recently, it has been
concluded that human remains that were found in the completely
excavated Eketorp ringfort show traces of lethal interpersonal
violence (Ylva Telldahl, osteologist, pers. comm. 2020-11-15).
Detailed reports of these human remains are lacking, even though the
ringfort was excavated in the 1960s. In contrast to Sandby borg,
Eketorp was inhabited also in medieval times (Stenberger 1965). The
majority of the human remains were believed to stem from this later
period (Stenberger 1965), but current osteological analyses by
Telldahl will among other things shed new light on the question of the
temporality of the human remains.

In addition to the Eketorp remains, human bones were found during
a late 1980s minor excavation (in total 3 m?) of another Oland
ringfort, ‘Lot”. At the time of excavation, it was hypothesized that
these bones either stemmed from burials proceeding the construction
of the ringfort (that was seemingly first in use during the early Iron
Age or the Migration period), or that the ringfort was used as a refuge
for plague-infected individuals at a later time (Schulze 2006). During
a recent revisit of the material by Papmehl-Dufay however, it seems
as though this skeletal material was in fact part of the Iron Age
remnants. Results from “C analysis indicate that the skeletal material
is most likely from the late Roman Iron Age or early Migration period
(Papmehl-Dufay, archaeologist, pers. comm. 2020-02—11). Future
studies of other Iron Age ringforts and settlements on Oland can
hopefully shed light on whether the Migration period attack on
Sandby borg is unique, or if the massacre only represents part of a
larger Oland event.

56



5.1.2 Questions of mortuary treatment

On a related matter, the mortuary treatment of the dead in Sandby
borg may be re-evaluated as new excavations and analyses are
conducted. While the abandonment of the dead in Sandby borg
currently appears deviant from the known mortuary praxis (paper III),
much is yet to be learnt about Migration period mortuary treatment as
dated Migration period graves are underrepresented in the current
archaeological burial record (e.g. Fallgren 2006:139). One difficulty
in studying periodic changes in Oland Iron Age burial customs is
related to the fact that reburial in older graves is common, thus
impairing dating possibilities (e.g. Fallgren 2006:138—-140; Ndsman
1994; Rasch 1994; Wilhelmson 2017:66—67).

In the Iron Age Southern Swedish settlement of Uppdkra, a burnt
down house contained partial articulated skeletal remains from three
humans. The house is believed to have been in use during the 5%
century, corresponding to the Migration period (Lenntorp 2008). The
burned human remains were analyzed by Magnell (2008), who
discussed whether the house could be interpreted as a grave, given the
common contemporary mortuary practice of cremation. He concluded
that this was unlikely, given the continuous use of the space, in
combination with the observation that the remains were not protected
from disturbance. Magnell (2008) suggested that it was possible that
some elements of the burned remains had been collected and
transferred to a grave site since only parts of the skeletons were found.
It is not uncommon that Iron Age cremation graves only contain parts
of'the skeleton (for a recent review see Therus 2019:210-213). In light
of the Uppdkra findings, it may be pertinent to ask if Sandby borg
could be considered a grave given that remains of a burnt roof, items
of inventory, and partially burnt skeletal remains were found in house
40. To elaborate on this further, it needs to be considered what a
cremation serves in terms of ritual treatment, and how this compares
to the remains found in Sandby borg. Oestigaard (2004) argued that
ritual cremations rid the dead from the flesh, that consumption by fire
can be regarded as a means to liberate the ‘soul’ from the decaying
body. If a ritual transformation by fire was intended in Sandby borg,
this attempt was limited and clearly not successful, as the dead were
left to decompose. Judging from the material excavated thus far, only
a section of one of the houses show signs of burning (that is not
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connected to hearths). The human remains therein that have been
affected by fire are only burned to a very limited extent. Taken
together with the interpretation that the dead have not been moved or
manipulated after death (paper II), and that the contemporary funerary
custom was to bury the dead away from the domestic sphere (e.g.
Fallgren 2006:120—121), it thus far seems unlikely that Sandby borg
was regarded as a burial site for the victims of the massacre. To the
best of our current knowledge, the remains in Sandby borg were not
granted a mortuary transitional ritual, at least not one that involves the
remains of the deceased. Future studies will hopefully add new
knowledge about Migration period mortuary treatment and
postmortem agency, as well as the extent of burning and any signs of
postmortem interaction with the dead in other parts of Sandby borg,
and what this might signify in terms of mortuary corporeal treatment.

5.2 Taphonomy and corporeal postmortem
circumstances

5.2.1 Forensic taphonomy and mortuary archaeology

The bioarchaeological taphonomic study (paper II) raised a series of
questions that were further explored in papers IV and V. These studies
have informed one another, as discussed in the following.

In paper II, a hypothesis regarding above ground versus
underground open space decomposition was put forward. We
suggested that forces acting on common bone displacement in open
space (opening of the pubic symphysis, lateral displacement of ilia,
lateral rotation of the femoral heads, fall of the patellae (e.g. Duday
2009:35; Duday & Guillon 2006)) may be enhanced in contexts
allowing the collection of liquid, such as coffins. This was given as a
possible explanation as to why some of the supine Sandby borg
skeletons only showed modest versions of the specific skeletal
displacements that are often seen in void burials (e.g. Duday
2009:35), and why the pattern differed from archaeothanatological
finds in buried open spaces.

To further the knowledge of void decomposition in a confined
space, paper IV explores the effect of liquid collection on
decomposition and disarticulation in a coffin. While it was observed
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that liquid indeed affected movement of the remains, it did not lead to
increased lateralization of elements (as hypothesized in paper II). This
may be due to several factors. Either the hypothesis put forward in
paper Il is not valid, or increased lateralization is dependent on more
time to pass between deposition of the deceased and extensive
lateralization of skeletal elements. As decomposition byproducts
solidified in the base of the coffin in the experimental study (paper
IV), the mass seemingly supported skeletal elements, restricting
extreme movement during the observed postmortem period.
Hopefully, the process of skeletal movement in coffins can be further
illuminated when the buried deceased individual can be excavated
(after pandemic travel restrictions are lifted). Furthermore, it is hoped
that future research sheds new light on questions of above ground
skeletal displacement patterns, as lateralization of skeletal elements
in above ground deposition has not been further investigated in this
dissertation. The discussion about the expected skeletal displacement
and partial lack thereof in the Sandby borg material is in need of
further development and evaluation.

Following the Swedish decomposition study presented here, some
new information regarding what can be expected in a Swedish
southeastern climate has been obtained. This information is not only
of value in finds of recently deceased individuals but can also shed
some light on what decomposition processes may have looked like in
the past. We now know that partial saponification and desiccation can
occur in above ground decomposition in this geographical region, co-
existing with putrefaction and skeletonization (paper V). However,
decomposition is seemingly not halted. It should, in light of this, be
considered that the decomposition processes in Sandby borg may
have been influenced by partial desiccation and saponification in
addition to putrefaction. While the taphonomic Sandby borg study did
not address the human remains found in the street area from an
archaeothanatological perspective (due to lack of articulation), it
should be considered that the deceased left outdoors may have been
subject to increased desiccating factors as Oland is arid. In terms of
the (once) indoors human remains, extensive desiccation is not as
likely since there was presumably less air circulation and sun
exposure indoors, but knowledge of human decomposition in relation
to Scandinavian Iron Age houses is limited. A complicating factor in
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the case of Sandy borg is that we cannot be certain of how quickly the
houses caved in, what the substrate of the deceased individuals was
(apart from in the cases where they are located on top on stone paved
floors), and if doors were open or closed.

It cannot be ruled out that partial desiccation and/or saponification
was present in indoor remains during the period of decomposition and
might have affected the skeletal disarticulation. There are however
indications of early advanced skeletonization in the material, such as
‘individual 15° whose mandible and cranium were still in articulation
while separated from the postcranial skeleton (Papmehl-Dufay et al.
2020). This indicates that the skull separated from the postcranial
remains when soft tissue still kept the mandible and cranium together.
However, several cervical vertebrae from this skeleton are missing,
which means that decapitation cannot be ruled out as a possible
taphonomic factor.

In Sandby borg, we have thus far seen differences in both the
preservation of human remains as well as differences in cultural layers
between subsections of houses (paper II). There are signs of parts of
one house (mainly the roof) being burnt during the skeletal
perimortem period (paper II), and other structural remains (beams?)
were in this section charred. This signifies that parts of at least the one
house were seemingly partially open to the elements following a
initial fire destruction of the roof. Consequently, we can expect a
variety of decomposition micro-environments in Sandby borg, even
within the same houses, with different access to air, water, animals
etc. Another factor that can hopefully be answered in future studies of
Sandby borg is the presence or absence of clothing. This too can be a
desiccating factor as fabric absorbs moisture from the decomposing
body, where different types of fabrics will affect the decomposing
remains differently (e.g. Card ef al. 2015; Janaway 2002; Ueland et
al. 2019). Clothing and wrapping may also directly affect
disarticulation (e.g. Boquin et al. 2013; Duday 2009:45), as well as
insect access and thus rate of decomposition (e.g. Card et al. 2015).
Regardless of these factors, our study on decomposition patterns in
Sweden (paper V) indicates that above ground decomposition (with a
high prevalence of modern clothing) results in skeletonization within
two years. This is thus likely to have occurred in Sandby borg as well.
It is known from previous research that desiccation affects
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disarticulation patterns (e.g. Duday 2009:27; Maureille & Sellier
1996). However, it is currently unknown how a combination of
putrefaction and partial saponification and/or desiccation affects bone
distribution. Ongoing taphonomic studies can hopefully clarify some
of these question marks, such as a study by Schotsmans and
colleagues who observe above ground decomposition and
disarticulation that involve superficial desiccation (Schotsmans et al.
in press).

Consequently, more research into decomposition and
disarticulation in Sweden is pertinent to inform future archaeological
interpretations, as well as future studies of Sandby borg and any
similar taphonomic sites that may come to light. The seasonality of
the killing will likely further help assess the rate of postmortem
processes. Efforts into finding pollen in sinuses to derive a closer
approximation of the season of the massacre have been made (by
paleoecologist Jonas Bergman), but thus far it has been unfruitful. We
currently think that the attack occurred during the summer half of the
year, based on age estimations of what are interpreted as newly
slaughtered lambs at the time of the assault (Alfsdotter et al. 2018).

Despite the discussed shortcomings in reconstructing the
postmortem environment in Sandby borg, the taphonomic study
indicates that the dead decomposed in open space and that they were
not moved following initial decomposition.

Moving on to coffin taphonomy, paper IV contributes to knowledge
of decomposition dynamics and disarticulation in a coffin, and the
knowledge gained could be useful to mortuary archaeology. The
study showed that skeletal movement and disarticulation can be
affected by the constraint of a container in respect to that collected
decomposition products can both act on body parts to move during
decomposition and stabilize skeletal elements once solidified. This
has a bearing on the interpretation of archaeological skeletal remains
as the position of bones at excavation does not necessarily reflect the
body position at interment, as has been argued by
archaeothanatological researchers (e.g. Duday 1978, 2009; Roksandic
2002), and found in actualistic studies (Mickleburgh et al. in press;
Mickleburgh & Wescott 2018; Schotsmans et al. in press). Paper [V
reveals some similar limitations as the previous actualistic studies in
terms reconstructing decomposition and disarticulation sequences
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from skeletal remains, since complex decomposition dynamics
observed in the experimental studies would not have been discernable
from osteological remains alone (Mickleburgh et al. in press;
Mickleburgh & Wescott 2018; Schotsmans ef al. in press).
Archaeothanatological theories of decomposition dynamics can thus
be enhanced by experimental human taphonomic studies, and the
value of such studies in general can be paramount to archaeological
mortuary interpretations (Mickleburgh 2018; Mickleburgh et al. in
press; Schotsmans ef al. in press).

Paper IV also includes a discussion of research that has shown that
liquid collection in coffins is common (e.g. Dent & Knight 1998;
Ferreira & Cunha 2013; Garland & Janaway 1989; Janaway 1996;
Mant 1987) and can result in extensive skeletal disarray (Duday &
Guillon 2006; Green 2018:51,197; Rodwell 2007). This may have a
bearing on archaeological taphonomic studies that have suggested
that skeletal disorder in coffins may be the result of ‘bone tumble’
during transport of extensively decomposed remains to cemeteries
(Boddington 1987; Brothwell 1987). With new knowledge of
decomposition dynamics in coffins, such interpretations may be re-
evaluated. We empathized the importance of deducing what kind of
open space the deceased was placed in to be able to assess what
taphonomic factors that may have influenced the deposit (paper IV).
The excavation of the buried coffin at FACTS will eventually be able
to shed some light on how much the semi-buried coffin taphonomic
progression differs from decomposition in a completely buried coffin,
given that oxygen supply, moisture levels, ambient temperature and
insect presence are likely to differ between the contexts (e.g. Mant
1987; Rodriguez 1997; Rodriguez & Bass 1985).

Future experimental human taphonomic studies of decomposition
in coffins and directly in sediment will further inform what
taphonomic processes can be expected to have occurred in
archaeological mortuary contexts, which can subsequently illuminate
interpretations of changes caused by human agency from other
taphonomic processes, as well as the sequences of events. To this end,
the author plans to continue and expand experimental studies of
human decomposition in coffins, both in terms of macroscopic and
microscopic taphonomic methods. A collaborative histologic study of
bones from all three original contexts (the two coffins and the trench)

62



was planned to take place in 2020 but was delayed due to COVID-19.
It may also prove pertinent to use knowledge produced through
experimental taphonomic coffin studies (in addition to previous
retrospective studies) to inform modern cemetery coffin burial
practices, as many cemeteries suffer from halted decomposition and
thus difficulties in providing space for new burials (e.g. Ferreira &
Cunha 2013; Fiedler & Graw 2003).

Furthermore, quantitative actualistic studies into decomposition
and disarticulation of deceased individuals placed above ground
(Mickleburgh ef al. in press; Schotsmans ef al. in press) and in mass
graves (Mickleburgh et al. in press) are underway. This will hopefully
inform both forensic and mortuary archaeological knowledge, as
larger samples have the advantage of statistical analyses and the
potential to study taphonomic variation in replicated experiments
(Mickleburgh et al. in press). While such actualistic studies cannot
currently be conducted in Europe (but for buried individuals in the
Netherland’s ‘ARISTA’ facility), some disarticulation information
could be obtained through studies such as the retrospective study
presented here (paper V). However, such studies are limited by the
fact that the remains can only be observed at one point in time and
thus taphonomic agents cannot be witnessed throughout the
decomposition process (Simmons 2017). While animal proxy studies
can contribute to aspects of general decomposition knowledge,
disarticulation is species dependent (Hill 1979a,b; Knobel et al.
2019).

5.2.2 Outdoor forensic taphonomy in Sweden

To analyze human remains in terms of peri- and postmortem
circumstances, and in relation to human interaction with human
remains, a baseline for what can be expected in terms of
decomposition dynamics is paramount as taphonomic analyses serve
to separate natural from artificial processes (e.g. Pokines 2013). In
order to reconstruct one or several feasible peri- and postmortem
circumstances, natural causes for taphonomic signatures needs to be
excluded before assuming human agency (Pokines 2013). As human
decomposition varies over climates and environments, regional
studies are essential for improved taphonomic reconstructions (Forbes
et al. 2014; Humphreys 2013; Pokines 2013; Wescott 2018). Not only
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do studies from different geographical regions serve to advance
knowledge in the country of study, but also as comparative datasets
for an international development of forensic taphonomic methods and
theories (Haglund & Sorg 1997; Schotsmans et al. 2017). Such
Swedish regional human taphonomic knowledge was sought in paper
V, where outdoor decomposition in southeastern Sweden was
analyzed in terms of general decomposition patterns and progression,
as well as the applicability of postmortem interval estimation methods
developed abroad to Swedish circumstances. This regional forensic-
taphonomic knowledge can be wuseful for interpretations of
postmortem circumstances in forensic, humanitarian as well as
archaeological mortuary contexts.

As paper V constitutes the first quantitative study of outdoor
decomposition in Sweden, it gives new insights about what can be
expected in terms of decomposition changes and progression. For
example, we found differences in decomposition patterns between
surface, hanged, buried and aquatic remains, and discussed the time
needed for occurrence of decomposition changes such as desiccation,
saponification, and skeletonization. The applicability of a terrestrial
postmortem interval estimation method (by Megyesi et al. 2005)
worked well in terrestrial cases when the equation for postmortem
interval was adjusted to the sample. However, the Heaton ez al. (2010)
aquatic method had a lower model fit, even when the equation was
adjusted for the sample. We suggested that one of the explanations
behind the lesser model fit for aquatic decomposition is that much is
yet to be learnt about how corpses are affected by factors inherent to
aquatic environments (paper V), an area of importance in future
forensic taphonomy research.

In paper V, a national study of forensic taphonomy was proposed
as a next step in creating a wider baseline for forensic taphonomy in
Sweden, that is hoped to, among other things, provide a greater
knowledge of decomposition patterns and progress in different
settings, not least hanging and buried cases, as those were few in the
current sample. Furthermore, such a study can hopefully advance
general knowledge of human taphonomy in cool to cold climates.
While not the focus of this dissertation, a natural next step in Swedish
forensic taphonomy research and practice would be to collaborate
with forensic crime scene practitioners as well as specialists from
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other fields engaging in taphonomy. The present studies have focused
on biotaphonomy (Nawrocki 2009, 2016), see ‘Definition of
taphonomy’. Ideally, more focus on geotaphonomy (Hochrein
1997a,b, 2002) could be incorporated in future research. Perspectives
that can aid the understanding of decomposition environment, site
formation processes and postmortem interval include microbiology
(e.g. publications in Carter et al. 2017) and carrion ecology (e.g.
publications in Benbow ef al. 2016). In order to advance knowledge
of factors affecting aquatic decomposition specifically, incorporation
of knowledge from aquatic ecology (e.g. Bronmark & Hansson 2012)
and hydrology could prove valuable in terms of disentangling which
external factors that affect Swedish aquatic decomposition to large
extents.

In order to include such perspectives in Swedish human
taphonomic research, actual access to forensic scenes containing
human remains (for sampling) would be valuable, in addition to
experimental longitudinal studies of animals as human proxies. It may
also be pertinent to study whether a forensic taphonomy and
anthropology facility would be of benefit to the Swedish and
Scandinavian research and practice fields, and whether such a facility
could comply with ethical and judicial Swedish frameworks, as well
as popular opinion.

5.2.3 Final taphonomy remarks

The taphonomic inquiries in different fields of research into skeletal
or decomposing remains (such as zooarchaeology, bioarchaeology,
forensic anthropology) are not separated by different needs to
understand biological death and the factors creating and influencing
the mortuary record. They all benefit from an analysis that spans the
range from field investigation or excavation to post-fieldwork
analyses and interpretation. Therefore, all professionals engaged in
skeletal or other postmortem enquiries can benefit from collaborative
taphonomy development. Taphonomy lends itself as an excellent
research field for a interdisciplinary research and development, while
the social theories combined with taphonomic results needs to be
adjusted to the field of research or enquiry. The theoretical and legal
frameworks that are combined with taphonomic data to interpret a
mortuary deposits thus depend on the field of enquiry, whether that
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demands bioarchaeological, criminological or zooarchaeological
theories (Boyd & Boyd 2011, 2018; Groen 2018; Groen & Berger
2017; Melbye & Jimenez 1997). Here for example, the three-step
Sandby borg bioarchaeological analyses terminate with a paper that
demonstrates a case where the bioarchaeological results of trauma,
taphonomy and demography are combined with social theories of
intergroup lethal conflict, death practices, the liminal phase of the
corpse, and postmortem agency, to advance understanding of human
behavior in relation to the mortuary context of Sandby borg.

It has been stressed by others (Schotsmans ef al. 2017) that forensic
taphonomy is currently a multi- rather than interdisciplinary field,
meaning that instead of working jointly, specialists in forensic
taphonomy often work next to one another. The authors suggested that
the development of forensic taphonomy as a multidisciplinary field
may be aided by seeing the field as a separate one rather than
intertwined with forensic anthropology, as other professionals
engaging in forensic taphonomy come from fields such as chemistry,
soil science, microbiology, archaeology, entomology, and more
(Schotsmans et al. 2017). Pokines (2013) proposed that less emphasis
is placed on ‘forensic’ and more on ‘taphonomy’ in general, as
knowledge from the fields engaging in taphonomic research and
practice are relevant to one another. With the emergence of diverse
taphonomic forums such as the Taphos-Nomos conference that was
held for the first time at University of Central Lancashire in 2018, the
future of an interdisciplinary taphonomic development is facilitated.

5.3 Forensic archaeology and anthropology in
Sweden

The benefit of integrating FAA in forensic as well as humanitarian
investigations has gained increasing acknowledgement over the last
decades, but the use of forensic archaeology and anthropology
remains sparse in Sweden. The current state of law enforcement
investigations of skeletal, burned and buried human remains was
addressed in paper VI, and the results suggest that several areas of
investigations can be enhanced through incorporation of FAA
perspectives and expertise to a greater extent. For such an endeavor
to be feasible, several steps were suggested (paper VI), including
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identification of the quantity and type of cases that could benefit from
FAA; to establish FAA as an independent subject within the police
and at the NBFM; to develop a national infrastructure that can provide
similar competences nationally, with minimum requirements and
experience for FAA practitioners; offer professional education in the
subject(s); and develop national standards and best practices for
outdoor CSI and FAA in order to advance evidence collection and
legal security in cases of burnt, buried and skeletal human remains
investigations.

To this end, some recent initiatives should be mentioned. The CSI
program will henceforth include a one-day orientation in FAA (Jesper
Olsson, forensic archaeologist at the Swedish National Forensic
Center, pers. comm. 2020-11-10) to create awareness of the subject(s)
and their potential in CSI and DVI. The initiative to include forensic
archaeology as a working description in forthcoming ISO
accreditation of CSI work is another police initiative that shows great
promise for the incorporation and standardization of FAA in police
work. At the NBFM, a protocol for analysis of skeletal remains at the
NBFM is under development (paper VI). Furthermore, the national
ForArk network (of which the author is currently chair) serves as a
basis for networking and collaboration, with many participants from
both law enforcement and academia. Currently, ForArk is planning to
apply for membership of the ENFSI archaeological working group to
enhance exchange with European colleagues. While these initiatives
are promising strides towards official recognition of FAA in Sweden,
some areas need to be addressed in order to motivate further
investment in FAA development. A crucial aspect is to assess the
frequency of cases that can be aided by FAA practitioners (discussed
in paper VI). A recent unpublished survey of cases where police
employees with FAA skills have been requested showed that over 300
cases have been assisted over the last four years, with the number of
requests for FAA expertise steadily increasing (survey by Ben-Salah,
Molnar and Olsson; communicated to me through Olsson pers. comm.
2020-11-10). It is recognized that a past use of this expertise does not
necessarily correlate to the number of cases that could benefit from
FAA, as the request for such services are dependent on the recognition
of what FAA could be used for (paper VI). Thus, if the breadth of
FAA becomes further recognized, the number of cases that could
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benefit from such expertise will likely rise (which is seemingly
already happening in some police regions).

In addition to this survey, paper V provides some basis for statistics
of the frequency of outdoor cases of human remains (exposed longer
than a week) that have been assigned to the NBFM Linkdping over
the past ten years. While not the focus of paper V, the data contain
some information about the frequency of extensively decomposed and
skeletonized remains in the NBFM Link&ping region, which can serve
as a basis for information about the number and type of cases that can
benefit from forensic-anthropological analyses. It should be noted that
(indoor) burned remains are not included in the sample, which is
another venue of cases where FAA skills can benefit forensic
investigations. However, it should be noted that cases where external
osteoarchaeological expertise is consulted do not end up in the NBFM
database.

It is hoped that the regional taphonomic study (paper V) can be
extended to a national study of Swedish outdoor forensic taphonomy.
As Sweden extends over several climate zones, a national study will
further advance the knowledge of human taphonomy and its
variability in Sweden. This would benefit assessments of postmortem
interval, as well as forensic and archaeological knowledge of how
decomposition can be expected to occur in different mortuary
contexts. Such a study can also be valuable for assessments of how
often these cases occur which can thus be used as one source to assess
the need for forensic anthropology. As described in paper VI, data on
how often external expertise is contacted for forensic skeletal remains
analysis would also be valuable for a more complete statistical basis.
This could for example possibly be obtained by conducting a survey
among practicing osteoarchaeologists.

Given the variety of contacts for FAA assignments (see paper VI),
the need for accreditation of FAA practitioners is likewise an
important question. Ideally, accreditation demands for internal and
external practitioners of forensic archaeology and forensic
anthropology should come into place to ensure a minimum of best
practice. European organizations that provide such certifications
could be used either for certification needs, or as guidance for future
national accreditation systems.
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An aspect not explored in paper VI but of paramount importance is
academic programs in forensic archaeology and anthropology. The
need for such an educational program will hopefully be clarified by
surveys of the need for such expertise, but single courses addressing
these subjects could be developed today. As current praxis has it,
many osteoarchaeologists are at some point contacted for forensic
assessments of bones, and a basic understanding on how to deal with
such requests would be of value when such cases arise. Furthermore,
a fostering of interdisciplinary studies in forensic subjects will
hopefully benefit future CSI and DVI work thorough exchange of
knowledge, as well as an interdisciplinary taphonomic research and
practice collaboration.

Lastly, as proposed in paper VI, the police and the NBFM will
hopefully invest in more fulltime FAA positions to ensure a holistic
national infrastructure and expertise in these subjects. In order to
create a bridge between academic and archaeological development
with forensic practice, FAA employees within the police and the
NBFM would ideally engage in both casework and research. This
would facilitate collaborations and interdisciplinary research projects
that advance FAA as well as outdoor crime and disaster scene
investigations. Platforms such as ForArk can serve as a network
where such interdisciplinary collaborations can be sought.
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6.

Svensk sammanfattning (Swedish

summary)

Den hidr sammanldggningsavhandlingen syftar till att skapa ny
kunskap om kroppsliga omsténdigheter i samband med och efter
doden samt att visa péd virdet av sddan kunskap inom det forensiska
och arkeologiska filtet. Dessa aspekter utforskas utifrdén méanskliga
kvarlevor och deras sammanhang. De sex artiklarna inkluderade i
avhandlingen innefattar studier som relaterar till osteoarkeologi,
forensisk antropologi och tafonomi (l&ran om de processer som
organismer genomgar efter doden):
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Artikel I: Alfsdotter, C., & Kjellstrom, A. 2019. The Sandby
Borg Massacre: Interpersonal Violence and the Demography of
the Dead. European Journal of Archaeology, 22(2), 210-231.
Artikel II: Alfsdotter, C., & Kjellstrom, A. 2020. A taphonomic
Interpretation of the Postmortem Fate of the Victims Following
the Massacre at Sandby borg, Sweden, Bioarchaeology
International, 3(4), 262-282.

Artikel III: Alfsdotter, C. 2019. Social Implications of Unburied
Corpses from Intergroup Conflicts: Postmortem Agency
Following the Sandby borg Massacre, Cambridge
Archaeological Journal, 29(3), 427-442.

Artikel IV: Alfsdotter, C., Veltri, M., Crabb, C. & Wescott, D.
Human decomposition and disarticulation in a coffin: An
experimental taphonomic study with emphasis on
archaeothanatology. Manus.

Artikel V: Alfsdotter, C. & Petaros, A. Outdoor Human
Decomposition in Sweden: A retrospective quantitative study of
forensic-taphonomic changes and postmortem interval in
terrestrial and aquatic settings, accepterad for publicering i
Journal of Forensic Sciences. doi: 10.1111/1556-4029.14719.
Artikel VI: Alfsdotter, C. 2021. Forensic archaeology and
forensic anthropology within Swedish law enforcement: current
state and suggestions for future developments, Forensic Science
International: Reports, 3. doi: 10.1016/j.£5ir.2021.100178.



Eftersom fysiska ldmningar som hittas vid utgrdvningar dr resultatet
av manga formationsprocesser som inte kan studeras i sin helhet vid
utgravningstillfillet s har arkeologer och osteologer linge arbetat
med tafonomiska studier for att oOka kunskapen om
formationsprocesser (6versikt i Denys 2002). I den hér avhandlingen
kombineras perspektiv fran osteologi, arkeologi och forensisk
antropologi for tafonomiska och teoretiska tolkningar av méanskliga
kvarlevor och deras sammanhang (t.ex. Haglund & Sorg 1997, 2002;
Mickleburgh 2018; Schotsmans et al. 2017). I kappans forsta kapitel
presenteras de teman som utforskas i relation till hur vi kan
rekonstruera processer som pdverkat minskliga kvarlevor, samt
varfor sddan kunskap kan vara av vérde.

Kapitel tvd ger en inblick i de metodiska och teoretiska
utgdngspunkter som inte har utvecklats i respektive artiklar, men som
ar viktiga for helheten. Det innefattar terminologi i1 relation till
discipliner baserade i osteologi, terminologi kopplad till déden och
doda, definition av tafonomi, osteologiska analyser av peri- och
postmortala  fordndringar, en Oversiktlig introduktion till
arkeothanatologi, analogier som metodik i tafonomiska studier, och
slutligen en Oversikt av tidigare forskning relaterad till forensisk
antropologi och arkeologi i Sverige.

Kapitel tre belyser etiska frdgor och stéllningstaganden i relation
till forskning pd ménskliga kvarlevor, bade 1 friga om arkeologiskt
skelettmaterial och nyligen avlidna personer. I kapitlet diskuteras
etiska overviaganden for samtliga studier av méanskliga kvarlevor som
ingdr 1 avhandlingen.

I kapitel fyra presenteras oversiktliga sammanfattningar av de sex
artiklarna som ingér i avhandlingen. Dessa utgdrs av tre studier av
skelett frdn Sandby borg, vilka baseras pa analyser av trauma (artikel
I), tafonomi (artikel II) och sociala aspekter som kan forklara varfor
de doda ldmnades i borgen (artikel IIT). De tafonomiska studierna av
Sandby borg-materialet vickte frdgor om hur nedbrytningsprocesser
paverkar skelettmaterial och vad som kan forvintas ske i olika typer
av tomrum dér lik bryts ner. Detta ledde till studier i forensisk
tafonomi (artiklar IV och V) som gav kunskap om vad som sker nir
ett lik bryts ner i en kista (artikel IV) samt hur nedbrytningsprocesser
ser ut 1 svenskt klimat (artikel V). Artikel IV handlar om ett projekt
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vid Forensic Anthropology Center vid Texas State University i USA,
som tar emot frivilligt donerade avlidna for forensisk och tafonomisk
experimentell forskning (se etiska Overvdganden 1 kapitel tre).
Svérigheter med att slutfora alla delar av projektet uppstod i och med
COVID-19. Studien presenteras héir som ett manus som utforskar en
av tre kontexter som ingar i1 forskningsprojektet. Detta d& den kontext
som analyseras och presenteras i avhandlingen (en delvis begravd
kista) inte paverkades av begrinsningar i datainsamlingen som f6ljde
av reserestriktioner som infordes pa grund av COVID-19. Ovriga tva
kontexter (vilka utgdrs av en avliden i en helt begravd kista och en
avliden 1 ett schakt) som ingar i det experimentella projektet om
ménsklig nedbrytning kommer att presenteras 1 andra sammanhang
framover. Artikel IV adresserar tafonomiska forédndringar Overlag,
men  har  sdrskilt  fokus pad  arkeothanatologi  och
disartikuleringssekvens.

Artikel V genomfOrdes 1 samarbete med Réttsmedicinalverket.
Artikeln utgdr den forsta studien av hur ménsklig nedbrytning sker
utomhus 1 Sverige med fokus pd syddstra delarna av landet. For denna
retrospektiva studie anvéndes data i form av polisrapport och
obduktionsrapport med tillhdrande foton fran Réttsmedicinalverket
Linkdpings databas. Aven for denna studie presenteras etiska
overviaganden och sekretessbeslut i kapitel tre. Artikel VI utgdrs av
en intervjustudie. Den innehdller en nuldgesanalys av hur forensisk
antropologi och arkeologi anvdnds inom svensk polis och pa
Rattsmedicinalverket, 1 relation till utomhuskontexter med
skeletterade, brinda eller begravda ménskliga kvarlevor. Artikeln
erbjuder dven framtidsperspektiv och forslag pad dtgidrder som kan
stairka kompetensen inom myndigheterna i1 friga om fall som
innefattar skeletterade, brinda och nedgrdvda ménskliga kvarlevor.

Resultaten fran de osteoarkeologiska analyserna av Sandby borg-
materialet stirker tidigare hypoteser om att en massaker har dgt rum i
borgen under Folkvandringstid (t.ex. Alfsdotter et al. 2018; Victor
2015). Ménniskor 1 alla dldrar har dédats, och offren tycks inte ha
varit 1 stdnd att forsvara sig. Tillsammans med skadebilden indikerar
resultaten ett dverraskningsanfall. Hiandelseforlopp kan i vissa fall
sparas, som ndr en individ har fallit 6ver en eldstad vid dodstillfdllet,
eller vid forekomsten av en trolig sekvens av skador hos en annan
individ. Vid tidpunkten for anfallet har taket pa ett av husen sannolikt
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borjat brinna (Heimdahl 2016), vilket lett till att delar av kroppen (av
sannolikt redan avlidna individer) har svetts av elden. Tafonomiska
analyser indikerar att de doda inte har hanterats pd annat sétt &n att de
lamnats dir de dog. Sammantaget med resultaten frén studien om vad
det kan ha fatt for konsekvenser 1 det datida samhéllet (artikel III),
tyder detta pa att de doda i Sandby borg nekats kroppsliga
overgangsritualer, vilket kan ha lett till de hamnat i ett evigt limbo.
Eftersom hanteringen av lik har stort politiskt och symboliskt virde
och didrmed inverkan pa samhillen (t.ex. Verdery 1999:27-33) sa kan
en dylik behandling i konflikter anvdndas som maktmedel av
fordvarna for att etablera makt och terror (t.ex. Pérez 2012; Robben
2000:85). Detta kan ha varit ett motiv bakom (icke-) hanteringen av
de doda i Sandby borg.

I relation till de resultat som presenteras i de enskilda artiklarna
stdlls 1 diskussionskapitlet frdgor om huruvida massakern vid Sandby
borg &r unik, eller om hédndelserna dér endast dr utgdr delar av ett
storre hindelseutveckling p4 Oland. Minskliga kvarlevor har tidigare
hittats i1 fornborgarna Eketorp (Stenberger 1965) och i Lot (Schulze
2006), men inte analyserats ndrmare 1 friga om vad de representerar.
Pagédende studier av Eketorp-materialet visar att flera individer utsatts
for vald 1 samband med doden (Telldahl personlig kommunikation
2020-11-15). Fragan om huruvida hanteringen av de déda i Sandby
borg avviker fran den samtida normen lyfts i relation till att vi &nnu
har mycket att ldra om folkvandringstidens hantering av de doda.
Utifran vad vi vet idag verkar kontexten Sandby borg dock inte
stimma Overens med det datida begravningsskicket, eftersom
begravningar séllan dgde rum i hemmet (t.ex. Fallgren 2006:120—
121). Framtida forskning och utgrdvningar kommer forhoppningsvis
ge nya perspektiv pd bade hanteringen av doda dverlag, och Sandby
borg specifikt.

Hur tolkningen av Sandby borg-materialet pdverkas utifran
resultaten av nedbrytningsstudien i svenskt klimat diskuteras dven det
1 kapitel fem. Dér lyfts ocksé fram nya kunskaper om hur lik i kistor
paverkas av vitskeansamling, och hur benens lidge paverkas av olika
tafonomiska faktorer. Denna tafonomiska kunskap kan vara virdefull
for arkeologiska tolkningar av kistgravar, men visar dven pd vissa
begransningar nér det géller att kunna rekonstruera hur ett lik har
deponerats utifran skeletterade kvarlevor.
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Genom studier av ménsklig nedbrytning i olika klimat skapas
kunskap om regionala forutsdttningar och skillnader vilket bidrar till
bade internationell och regional kunskapsutveckling. Den svenska
studien presenterad hir (artikel V) visar att metoder utvecklade
utomlands for att uppskatta nir en avliden dog ger varierande resultat
inom studiematerialet. Metoderna (Heaton et al. 2010; Megyesi et al.
2005) anvédnder sig av nedbrytningsstadium tillsammans med
ackumulerad dygnstemperatur {or att rikna ut en uppskattning av hur
linge sedan en person avlidit. I friga om avlidna som legat pd marken
indikerar vir studie att metoden fungerar vil ndr berdkningen
anpassas efter det svenska studiematerialet. For avlidna som legat i
vatten fungerar metoden sdmre, och vi foresldr att fler studier pa detta
omrdde utfors, gdrna tillsammans med hydrologer och/eller
mikrobiologer for att ta reda pa vilka andra faktorer som kan vara
avgorande for nedbrytningshastighet i vatten. Annan kunskap fran
studien bestdr i att skelettering tyckas ske inom tva ar pa land, medan
det tar lédngre tid i vatten dér lik i flera fall uppvisade bestdende
saponifiering. Partiell saponifiering tillika uttorkning iakttogs pa land,
men detta i kombination med padgaende aktiv nedbrytning. Studien ger
en fingervisning om vad vi kan forvénta oss 1 form av tafonomiska
processer 1 Sverige, vilket kan vara av virde bide arkeologiskt och
forensiskt. Framtida studier bor ha ett nationellt fokus for att fa ett
storre mer representativt material samt for att ta reda pd hur
nedbrytning skiljer sig i olika delar av landet.

Nar det gédller utvecklingen av forensisk arkeologi och antropologi
(FAA) i Sverige visar artikel VI att en del initiativ {for att forbéttra
dessa félt har tagits genom aren, men att ansvaret ofta ligger pa
enskilda individer da &mnet saknar tydlig fOrankring inom
myndigheterna. I studien ges forslag pa steg som kan tas for att
utveckla verksamheterna. Forslagen innefattar identifiering av den
typ och antal fall som kan frimjas av implementering av FAA; att
etablera FAA som ett (eller flera) falt inom réttsvdsendet; att skapa en
infrastruktur som tillhandahaller liknande kompetens nationellt; att
certifiera personal som ska arbeta med dessa fragor for att garantera
kvalitet och réttssdkerhet; och slutligen att utveckla manualer for
denna typ av undersokningar. Bade brottsplatsundersdkningar samt
undersokning och identifiering av avlidna vid katastrofer skulle kunna
gagnas av en utveckling av FAA. Fragan kvarstar dock om hur stort
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behovet ir, och framtida studier bor fokusera pa att ta fram underlag
for detta. Sadana initiativ dr redan pa géng inom polisen, och data fran
artikel V ger viss information om frekvensen av denna typ av fall.
Slutligen diskuteras svensk akademisk utbildning i FAA, vilket
saknas 1 dagsldget. Fragan om akademisk utbildning har inte
undersokts ndrmare i avhandlingen, men kan med fordel dvervégas i
eventuella framtida satsningar.

Sammantaget avhandlar detta doktorandarbete olika aspekter av
hur vi kan forstd vilka processer som har pédverkat kontexter av
ménskliga kvarlevor, bdde i modern och tid och i det sedan ldnge
forflutna. Resultaten bidrar forhoppningsvis till att skapa bittre
forutsattningar for att framover utveckla forensisk arkeologi och
antropologi 1 Sverige utifrdn ny kunskap om nuliget.

75



References

AAPA (American Association of Physical Anthropologists). 2003. Code of Ethics of the
American Association of Physical Anthropologists. Available at:
https://physanth.org/documents/3/ethics.pdf (accessed September 25, 2020).

AGARWAL, S. & B. GLENCROSS. 2011. Building a Social Bioarchaeology, in S. Agarwal &
B. Glencross (ed.) Social Bioarchaeology: 1-11. Chichester: Wiley-Blackwell.

AHLSTROM, T. 2009. Underjordiska dodsriken. Goteborg: Goteborgs universitet.

AHLSTROM, T., E. IREGREN, K. JENNBERT & L. STRID. 2011. Sweden, in N. Marquez-Grant
& L. Fibiger (ed.) The Routledge Handbook of Archaeological Human Remains and
Legislation: 441-54. Oxon: Routledge.

ALFSDOTTER, C. 2018. Bad Death at Sandby borg: A Bioarchaeological Analysis of
Intergroup Violence and Postmortem Agency of Unburied Corpses. Licentiate
dissertation. Linnaeus University.

ALFSDOTTER, C., L. PAPMEHL-DUFAY & H. VICTOR. 2018. A moment frozen in time:
Evidence of a late fifth-century massacre at Sandby borg. Antiguity 92(362): 421-36.
https://doi.org/10.15184/aqy.2018.21.

ALLEA (European Federation of Academies of Sciences and Humanities). 2017. The
European Code of Conduct for Research Integrity, revised edition. Available at:
https://allea.org/code-of-conduct/ (accessed January 29, 2021).

APPLEBY, J. 2016. Archaeothanatology in the English-speaking world: the belated spread
and potential applications of a methodologically rigorous approach to mortuary analysis,
in L. Lloveras, C. Rissech, J. Nadal & J. Maria Fullola (ed.) What bones tell us / El que
ens expliquen ens ossos: 13-24. Barcelona: Universidat de Barcelona.

ARMELAGOS, G. 2008. Bioarchaeology as Anthropology. Archaeological Papers of the
American Anthropological Association 13(1): 27-40.
https://doi.org/10.1525/ap3a.2003.13.1.27.

BAADSGAARD, A., A. BOUTIN & J. BUIKSTRA (ed.). 2012. Breathing New Life into the
Evidence of Death: Contemporary Approaches to Bioarchaeology. Santa Fe: School for
Advanced Research Press.

BaBAO (British Association for Biological Anthropology and Osteoarchaeology). 2019.
BABAO Code of Ethics. Available at:
https://www.babao.org.uk/assets/Uploads/BABAO-Code-of-Ethics-2019.pdf (accessed
September 25, 2020).

BAKER, V. 2014. Uniformitarianism, earth system science, and geology. Anthropocene 5:
76-79. https://doi.org/10.1016/j.ancene.2014.09.001.

BEHRENSMEYER, A. 1975. The taphonomy and paleoecology of Plio-Pleistocene vertebrate
assemblages east of Lake Rudolf, Kenya. Bulletin of the Museum of Comparative
Zoology 146: 473-578.

—.1978. Taphonomic and ecologic information from bone weathering. Paleobiology 4(2):
150-62. https://doi.org/10.1017/S0094837300005820.

BEHRENSMEYER, A. & S. KIDWELL. 1985. Taphonomy’s contributions to paleobiology.
Paleobiology 11(1): 105-19. https://doi.org/10.1017/S009483730001143X.

BELL, L. 2012. Histotaphonomy, in C. Crowder & S. Stout (ed.) Bone Histology: An
Anthropological Perspective, 1st ed.: 241-51. Boca Raton: CRC Press.

76



BENBOW, E., J. TOMBERLIN & A. TARONE (ed.). 2016. Carrion Ecology, Evolution, and
Their Applications. 1st ed. Boca Raton: CRC Press.

BINFORD, L. 1981. Bones: Ancient men and modern myths. New York: Academic Press.

BLAIZOT, F. 2014. From the skeleton to the funerary architecture: A logic of the plausible.
Anthropologie (Czech Republic) 52(3): 263-84.

BLUMENSCHINE, R. 1986. Carcass consumption sequences and the archaeological
distinction of scavenging and hunting. Journal of Human Evolution 15(8): 639-59.
https://doi.org/10.1016/S0047-2484(86)80002-1.

BODDINGTON, A. 1987. Chaos, disturbance and decay in an Anglo-Saxon cemetery, in A.
Boddington, A.N. Garland & R. Janaway (ed.) Death, Decay, and Reconstruction:
Approaches to Archaeology and Forensic Science: 27-42. Manchester: Manchester
University Press.

BODDINGTON, A., A.N. GARLAND & R. JANAWAY (ed.). 1987. Death, Decay, and
Reconstruction: Approaches to Archaeology and Forensic Science. Manchester:
Manchester University Press.

BooTH, T. & R. MADGWICK. 2016. New evidence for diverse secondary burial practices in
Iron Age Britain: A histological case study. Journal of Archaeological Science 67: 14—
24. https://doi.org/10.1016/j.jas.2016.01.010.

BoQuIN, D., J.-P. BEAUTHIER & G. DEPIERRE. 2013. The dead do not dress: contribution of
forensic anthropology experiments to burial practices analysis, in Proceedings of the
17th International Conference on Cultural Heritage and New Technologies 2012
(CHNT 17, 2012): 1-16. Vienna: Museen der Stadt Wien.

BoyD, C. & D. BoyD. 2011. Theory and the Scientific Basis for Forensic Anthropology.
Journal of Forensic Sciences 56(6): 1407-15. https://doi.org/10.1111/j.1556-
4029.2011.01852.x.

—. 2018. The theoretical and scientific foundations of forensic anthropology, in C. Boyd &
D. Boyd (ed.) Forensic Anthropology: Theoretical Framework and Scientific Basis: 1—
18. New York: John Wiley & Sons.

BRAIN, C. 1980. Some criteria for the recognition of bone-collection agencies in African
caves, in A. Behrensmeyer & A. Hill (ed.) Fossils in the Making: Vertebrae Taphonomy
and Paleoecology: 107-30. Chicago: Univeristy of Chicago Press.

BRAND, A., L. ALLEN, M. ALTMAN, M. HLAVA & J. SCOTT. 2015. Beyond authorship:
attribution, contribution, collaboration, and credit. Learned Publishing 28(2): 151-55.
https://doi.org/10.1087/20150211.

BROTHWELL, D. 1987. Decay and disorder in the York Jewbury skeletons, in A.
Boddington, A.N. Garland & R. Janaway (ed.) Death, Decay, and Reconstruction:
Approaches to Archaeology and Forensic Science: 22—26. Manchester: Manchester
University Press.

BUIKSTRA, J. 1977. Biocultural Dimensions of Archaeological Study: A Regional
Perspective, in R. Blakely (ed.) Biocultural Adaptation in Prehistoric America: 67-84.
Athens: University of Georgia Press.

BUIKSTRA, J. & L. BECK (ed.). 2006. Bioarchaeology: The Contextual Analysis of Human
Remains. New York: Routledge.

BUIKSTRA, J. & M. SWEGLE. 1989. Bone Modification Due to Burning: Experimental
Evidence, in R. Bonnichsen & M. Sorg (ed.) Bone Modification: 247-58. Orono: The
Center for the Study of First Americans.

71



BRONMARK, C. & L.-A. HANSSON. 2012. Chemical ecology of aquatic systems: an
introduction, in C. Bronmark & L.-A. Hansson (ed.) Chemical Ecology of Aquatic
Systems: xiv—xix. Oxford: Oxford University Press.

CARD, A., P. Cross, C. MOFFATT & T. SIMMONS. 2015. The Effect of Clothing on the Rate
of Decomposition and Diptera Colonization on Sus scrofa Carcasses. Journal of
Forensic Sciences 60(4): 979-82. https://doi.org/10.1111/1556-4029.12750.

CARLIE, A., C. ARCINI, H. DRUID & J. RISBERG. 2014. Archaeology, forensics and the death
of a child in Late Neolithic Sweden. Antiguity 88(342): 1148-63.
https://doi.org/10.1017/S0003598X00115376.

CARTER, D. & M. TiBBETT. 2008. Cadaver Decomposition and Soil, in M. Tibbett & D.
Carter (ed.) Soil Analysis in Forensic Taphonomy: 29-52. Boca Raton: CRC Press.

CARTER, D., J. TOMBERLIN, E. BENBOW & J. METCALF (ed.). 2017. Forensic Microbiology.
Ist ed. Chichester: John Wiley & Sons.

CARTMILL, M. 1998. The Status of the Race Concept in Physical Anthropology. American
Anthropologist 100(3): 651-60. https://doi.org/10.1525/aa.1998.100.3.651.

CASPARI, R. 2003. From Types to Populations: A Century of Race, Physical Anthropology,
and the American Anthropological Association. American Anthropologist 105(1): 65—
76. https://doi.org/10.1525/aa.2003.105.1.65.

CASTEX, D. & F. BLAI1ZOT. 2017. Reconstructing the Original Arrangement, Organisation
and Architecture of Burials in Archaeology, in E. Schotsmans, N. Marquez-Grant & S.
Forbes (ed.) Taphonomy of Human Remains: Forensic Analysis of the Dead and the
Depositional Environment: 277-96. Chichester: John Wiley & Sons.

CECILIASON, A.-S. 2020. Forensic taphonomy in an indoor setting: Implications for
estimation of the post-mortem interval. PhD dissertation. Uppsala University.

CECILIASON, A.-S., G. ANDERSSON, A. LINDSTROM & H. SANDLER. 2018. Quantifying
human decomposition in an indoor setting and implications for postmortem interval
estimation. Forensic Science International 283: 180-89.
https://doi.org/10.1016/j.forsciint.2017.12.026.

CLAES, T. & V. DEBLON. 2018. When nothing remains: Anatomical collections, the ethics
of stewardship and the meanings of absence. Journal of the History of Collections 30(2):
351-62. https://doi.org/10.1093/jhe/thx019.

CLARK, G. 1972. Star Carr: a Case Study in Bioarchaeology. New York: Addison-Wesley.

—. 1973. Bioarchaeology: Some Extracts on the Theme. Current Anthropology 14(4): 464—
70. https://doi.org/10.1086/201358.

CLARK, M., M. WORRELL & J. PLESS. 1997. Postmortem Changes in Soft Tissues, in W.
Haglund & M. Sorg (ed.) Forensic Taphonomy: The Postmortem Fate of Human
Remains: 151-64. Boca Raton: CRC Press.

COMSTOCK, J. 2014. Elucidation of the lipid degradation process in soft tissue and fluid
during decomposition, in the presence and absence of insects. PhD dissertation.
University of Ontario.

CONNOR, M., C. BAIGENT & E. HANSEN. 2018. Testing the Use of Pigs as Human Proxies
in Decomposition Studies. Journal of Forensic Sciences 63(5): 1350-55.
https://doi.org/10.1111/1556-4029.13727.

COURTIN, J. & P. VILLA. 1982. Une expérience de piétinement. Bulletin de la Société
préhistorique frangaise 79(4): 117-23. https://doi.org/10.3406/bspf.1982.5372.

CRANDALL, J.J. & D.L. MARTIN. 2014. The Bioarchaeology of Postmortem Agency:
Integrating Archaeological Theory with Human Skeletal Remains. Cambridge
Archaeological Journal 24(3): 429-35. https://doi.org/10.1017/s0959774314000584.

78



CUNHA, E. & J. PINHEIRO. 2009. Antemortem Trauma, in S. Blau & D. Ubelaker (ed.)
Handbook of Forensic Anthropology and Archaeology, 2nd ed.: 246—-62. New York:
Routledge.

DAMANN, F. & D. CARTER. 2013. Human Decomposition Ecology and Postmortem
Microbiology, in J. Pokines & S. Symes (ed.) Manual of Forensic Taphonomy: 37-49.
Boca Raton: CRC Press.

DAUTARTAS, A., M. KENYHERCZ, G. VIDOLI, L. MEADOWS JANTZ, A. MUNDORFF & D.W.
STEADMAN. 2018. Differential Decomposition Among Pig, Rabbit, and Human
Remains. Journal of Forensic Sciences 63(6): 1673-83. https://doi.org/10.1111/1556-
4029.13784.

DAWSON, B., P. BARTON & J. WALLMAN. 2020. Contrasting insect activity and
decomposition of pigs and humans in an Australian environment: A preliminary study.
Forensic Science International 316. https://doi.org/10.1016/j.forsciint.2020.110515.

DE TIENDA PALOP, L. & B.X. CURRAS. 2019. The Dignity of the Dead: Ethical Reflections
on the Archaeology of Human Remains, in K. Squires, D. Errickson & N. Marquez-
Grant (ed.) Ethical Approaches to Human Remains: 19-37. Cham: Springer.

DENT, B. & M. KNIGHT. 1998. Cemeteries: a special kind of landfill. The context of their
sustainable management, in T.R. Weaver & C.R. Lawrence (ed.) Groundwater:
Sustainable Solutions: 576-585. Melbourne: University of Melbourne.

DENYS, C. 2002. Taphonomy and experimentation. Archaeometry 44(3): 469—84.
https://doi.org/10.1111/1475-4754.00079.

DEVLIN, Z. & E.-J. GRAHAM (ed.). 2105. Death Embodied. Oxford: Oxbow Books.

DiMAI0, D. & V. DiMaI0. 2001. Forensic Pathology. 2nd ed. Boca Raton: CRC Press.

DIRKMAAT, D. & J. ADovAsIO. 1997. The Role of Archaeology in the Recovery and
Interpretation of Human Remains from an Outdoor Forensic Setting, in W. Haglund &
M. Sorg (ed.) Forensic Taphonomy: The Postmortem Fate of Human Remains: 39—64.
Boca Raton: CRC Press.

DIRKMAAT, D., L. CABO, S. OUSLEY & S. SYMES. 2008. New perspectives in forensic
anthropology. American Journal of Physical Anthropology 137(S42): 33-52.
https://doi.org/10.1002/ajpa.20948.

DODSON, P. & D. WEXLAR. 1979. Taphonomic investigations of owl pellets. Paleobiology
5(3): 275-84. https://doi.org/10.1017/s0094837300006564.

DOMINGUEZ-RODRIGO, M. 2008. Conceptual premises in experimental design and their
bearing on the use of analogy: An example from experiments on cut marks. World
Archaeology 40(1): 67-82. https://doi.org/10.1080/00438240701843629.

DOMINGUEZ-RODRIGO, M., S. FERNANDEZ-LOPEZ & L. ALCALA. 2011. How Can
Taphonomy Be Defined in the XXI Century? Journal of Taphonomy 9(1): 1-13.

DupAy, H. 1978. Archéologie funéraire et anthropologie. Application des relevés et de
1’étude ostéologique a I’interprétation de quelques sépultures pré et protohistoriques du
midi de la France. Cahiers d’Anthropologie 1: 55-101.

—. 1987. Contribution des observations ostéologiques a la chronologie interne des
sépultures collectives, in H. Duday & C. Masset (ed.) Anthropologie Physique et
Archéologie. Méthodes d’Etude des Sépultures: 51-59. Paris: C.N.R.S.

—. 2006. L’archéothanatologie ou 1’archéologie de la mort (Archaeothanatology or The
Archaeology of Death), in R. Gowland & C. Kniisel (ed.) Social Archaeology of
Funerary Remains: 30-56. Oxford: Oxbow Books.

—. 2009. The Archaeology of the dead: Lectures in Archaeothanatology. Oxford: Oxbow
Books.

79



DUDAY, H., P. COURTAUD, E. CRUBEZY, P. SELLIER & A.-M. TILLIER. 1990.

L’ Anthropologie « de terrain »: reconnaissance et interprétation des gestes funéraires.
Bulletins et Mémoires de la Société d’anthropologie de Paris 2: 29-49.
https://doi.org/10.3406/bmsap.1990.1740.

DuUDAY, H. & M. GUILLON. 2006. Understanding the circumstances of decomposition when
the body is skeletonized, in A. Schmitt, E. Cunha & J. Pinheiro (ed.) Forensic
Anthropology and Medicine: Complementary Sciences from Recovery to Cause of
Death: 117-57. Totowa: Humana Press.

DupAY, H., F. LE MORT & A.M. TILLIER. 2014. Archaeothanatology and funeral
archaeology. Application to the study of primary single burials. Anthropologie (Czech
Republic) 52(3): 235-46.

DupAy, H. & MASSET (ed.). 1987. Anthropologie Physique et Archéologie: Méthodes
d’Etude Des Sépultures. Paris: C.N.R.S.

DuTTON, D., E. BoYANOWSKY & M. BOND. 2005. Extreme mass homicide: From military
massacre to genocide. Aggression and Violent Behavior 10(4): 437-73.
https://doi.org/10.1016/j.avb.2004.06.002.

EFREMOV, 1. 1940. Taphonomy: a new branch of geology. Pan-American Geologist 74(2):
81-93.

FAHLANDER, F. & T. OESTIGAARD (ed.). 2008. The Materiality of Death: Bodies, Burials,
Beliefs. BAR International Series 1768. Oxford: Archaeopress.

FALLGREN, J.-H. 2006. Kontinuitet och foriindring. Bebyggelse och samhille pa Oland
2001300 e Kr. (Settlement and society on Oland 200-1300 AD). PhD dissertation.
Uppsala University.

FERREIRA, M.T. & E. CUNHA. 2013. Can we infer post mortem interval on the basis of
decomposition rate? A case from a Portuguese cemetery. Forensic Science International
226(1-3). https://doi.org/10.1016/].forsciint.2013.01.006.

FIEDLER, S. & M. GRAW. 2003. Decomposition of buried corpses, with special reference to
the formation of adipocere. Naturwissenschaften 90(7): 291-300.
https://doi.org/10.1007/s00114-003-0437-0

FIELLSTROM, M. 2020. Food Cultures in Sapmi: An interdisciplinary approach to the study
of the heterogenous cultural landscape of northern Fennoscania AD 600-1900. PhD
dissertation. Stockholm University.

FORBES, S. 2008. Decomposition Chemistry in a Burial Environment, in M. Tibbett & D.
Carter (ed.) Soil Analysis in Forensic Taphonomy: Chemical and Biological Effects of
Buried Human Remains: 215-36. Boca Raton: CRC Press.

FORBES, S., K. PERRAULT & J. COMSTOCK. 2017. Microscopic Post-Mortem Changes: the
Chemistry of Decomposition, in E. Schotsmans, N. Marquez-Grant & S. Forbes (ed.)
Taphonomy of Human Remains: Forensic Analysis of the Dead and the Depositional
Environment: 26-38. Chichester: John Wiley & Sons.

FORBES, S., K. PERRAULT, P.H. STEFANUTO, K. N1z10 & J.F. FOCANT. 2014. Comparison of
the decomposition VOC profile during winter and summer in a moist, mid-latitude (Cfb)
climate. PLoS ONE 9: 1-11. https://doi.org/10.1371/journal.pone.0113681.

FREMDT, H., K. SzPILA, J. HUUBREGTS, A. LINDSTROM, R. ZEHNER & J. AMENDT. 2012.
Lucilia silvarum Meigen, 1826 (Diptera: Calliphoridae) — A new species of interest for
forensic entomology in Europe. Forensic Science International 222 (1-3): 335-39.
https://doi.org/10.1016/j.forsciint.2012.07.013.

80



GALLOWAY, A. 1997. The Process of Decomposition: A Model from the Arizona-Sonoran
Desert, in W. Haglund & M. Sorg (ed.) Forensic Taphonomy: The Postmortem Fate of
Human Remains: 139-50. Boca Raton: CRC Press.

GALLOWAY, A., W. BIRKBY, A. JONES, T. HENRY & B. PARKS. 1989. Decay Rates of
Human Remains in an Arid Environment. Journal of Forensic Sciences 34(3): 607-16.
https://doi.org/10.1520/jfs12680j.

GARLAND, AN. & R. JANAWAY. 1989. The taphonomy of inhumation burials, in C.
Roberts, F. Lee & J. Bintliff (ed.) Burial Archaeology: Current Research, Methods, and
Developments: 15-38. BAR International Series 211. London: University of London.

GEJVALL, N.-G. 1960. Westerhus: Medieval Population and Church in the Light of Skeletal
Remains. PhD dissertation. Lund University.

—. 1975. Unexpected identification. OSSA: International Journal of Skeletal Research
2(1): 69-70.

GEJVALL, N.-G. & G. JOHANSON. 1977. Solving a mystery death. OSSA: International
Journal of Skeletal Research 1976-1977(3—4): 169-81.

GIFFORD-GONZALEZ, D. 1991. Bones are not enough: Analogues, knowledge, and
interpretive strategies in zooarchaeology. Journal of Anthropological Archaeology
10(3): 215-54. https://doi.org/10.1016/0278-4165(91)90014-O.

GILES, S., K. HARRISON, D. ERRICKSON & N. MARQUEZ-GRANT. 2020. The effect of
seasonality on the application of accumulated degree-days to estimate the early post-
mortem interval. Forensic Science International 315.
https://doi.org/10.1016/j.forsciint.2020.110419.

GILL-KING, H. 1997. Chemical and Ultrastructural Aspects of Decomposition, in W.
Haglund & M. Sorg (ed.) Forensic Taphonomy: The Postmortem Fate of Human
Remains: 93—108. Boca Raton: CRC Press.

GORNY, M. 2018. A racial triangle: physical anthropology and race theories between
Germans, Jews and Poles. European Review of History 25(3—4): 472-91.
https://doi.org/10.1080/13507486.2018.1439891.

GoULD, S. 1965. Is uniformitarianism necessary? American Journal of Science 263(3):
223-28. https://doi.org/10.2475/ajs.263.3.223.

GRAHAM, E.-J. 2015. Introduction: Embodying Death in Archaeology, in Z. Devlin & E.-J.
Graham (ed.) Death Embodied: 1-17. Oxford: Oxbow Books.

GREEN, E. 2018. What are we missing? An archaeothanatological approach to late Anglo-
Saxon burials. PhD dissertation. University of Sheffield.

GROEN, M. 2018. Forensic Archaeology: Integrating Archaeology with Criminalistics and
Criminology, in P.M. Barone & M. Groen (ed.) Multidisciplinary Approaches to
Forensic Archaeology, 1st ed.: 1-16. Cham: Springer International Publishing.

GROEN, M. & C. BERGER. 2017. Crime Scene Investigation, Archaeology and Taphonomy:
Reconstructing Activities at Crime Scenes, in E. Schotsmans, N. Marquez-Grant & S.
Forbes (ed.) Taphonomy of Human Remains: Forensic Analysis of the Dead and the
Depositional Environment: 476-94. Chichester: John Wiley & Sons.

GROEN, M., N. MARQUEZ-GRANT & R. JANAWAY. 2015a. Concluding Remarks, in M.
Groen, N. Marquez-Grant & R. Janaway (ed.) Forensic Archaeology: A Global
Perspective: 517-36. Chichester: John Wiley & Sons.

—. 2015b. Introduction, in M. Groen, N. Marquez-Grant & R. Janaway (ed.) Forensic
Archaeology: A Global Perspective: li-1xvii. Chichester: John Wiley & Sons.

81



GUNNARSSON, F., H. VICTOR & C. ALFSDOTTER. 2016. Sandby borg VII. Undersokningar
2015, Sandby socken, Morbyldinga kommun, Oland. Archaeological report. Kalmar:
Kalmar ldns museum.

HaDDOW, S., E. SCHOTSMANS, M. MILELLA, M. PiLLOUD, B. TIBBETTS & C. KNUSEL. 2020.
From Parts to a Whole? Exploring Changes in Funerary Practices at Catalhdyiik, in I.
Hodder (ed.) Consciousness, Creativity, and Self at the Dawn of Settled Life: 250-72.
Cambridge: Cambridge University Press.

HAGLUND, W. 2001. Archaeology and forensic death investigations. Historical archaeology
35(1): 26-34. https://doi.org/10.1007/BF03374524.

HAGLUND, W. & M. SORG. 1997. Method and Theory of Forensic Taphonomic Research, in
W. Haglund & M. Sorg (ed.) Forensic Taphonomy: The Postmortem Fate of Human
Remains: 13-26. Boca Raton: CRC Press.

—. 2002 (ed.). Advances in Forensic Taphonomy: Method, Theory, and Archaeological
Perspectives. Boca Raton: CRC Press.

HAMILTON, S. & M. GREEN. 2017. Gross Post-Mortem Changes in the Human Body, in E.
Schotsmans, N. Marquez-Grant & S. Forbes (ed.) Taphonomy of Human Remains:
Forensic Analysis of the Dead and the Depositional Environment: 11-25. Chichester:
John Wiley & Sons.

HANSON, C. 1980. Fluvial Taphonomic Processes: Models and Experiments, in A.
Behrensmeyer & A. Hill (ed.) Fossils in the Making: Vertebrate Taphonomy and
Paleoecology: 151-81. Chicago: University of Chicago Press.

HARRIS, N. & N. TAYLES. 2012. Burial containers — A hidden aspect of mortuary
practices: Archaeothanatology at Ban Non Wat, Thailand. Journal of Anthropological
Archaeology 31(2): 227-39. https://doi.org/10.1016/j.jaa.2012.01.001.

HARRISON, K. & E. CLINE. 2017. Case Studies on Taphonomic Variation between
Cemetery Burials, in E. Schotsmans, N. Marquez-Grant & S. Forbes (ed.) Taphonomy of’
Human Remains: Forensic Analysis of the Dead and the Depositional Environment:
402-9. Chichester: John Wiley & Sons.

HEATON, V., A. LAGDEN, C. MOFFATT & T. SIMMONS. 2010. Predicting the postmortem
submersion interval for human remains recovered from U.K. waterways. Journal of
Forensic Sciences 55(2): 302—7. https://doi.org/10.1111/j.1556-4029.2009.01291 .x.

HEIMDAHL, J. 2016. Véxtmakrofossilanalyser, in L. Papmehl-Dufay & C. Alfsdotter (ed.)
Sandby borg V. Seminariegréivning 2014. Sandby socken, Morbylinga kommun, Oland:
50-51. Archaeological report. Kalmar: Kalmar lians museum.

HENRIKSEN, M.B. 2016. Ligbranding i Danmarks oldtid belys ved arkeeologiske fund og
ligbreendingseksperimenter. PhD dissertation. University of Copenhagen.

HiLL, A. 1976. On Carnivore and Weathering Damage to Bone. Current Anthropology
17(2): 335-36. https://doi.org/10.1086/201732.

—. 1979a. Butchery and Natural Disarticulation: An Investigatory Technique. American
Antiquity 44(4): 739—44. https://doi.org/10.2307/279115.

—. 1979b. Disarticulation and Scattering of Mammal Skeletons. Paleobiology 5(3): 261—
274. https://doi.org/10.1017/s0094837300006552.

HOCHREIN, M. 1997a. Buried Crime Scene Evidence: the Application of Forensic
Geotaphonomy in Forensic Archaeology, in P. Stimson & C. Mertz (ed.) Forensic
Dentistry, 1st ed.: 83-99. Boca Raton: CRC Press.

—. 1997b. The Dirty Dozen: The Recognition and Collection of Toolmarks in the Forensic
Geotaphonomic Record. Journal of Forensic Identification 47(2): 171-98.

82



—. 2002. An Autopsy of the Grave: Recognizing, Collecting, and Preserving Forensic
Geotaphonomic Evidence, in W. Haglund & M. Sorg (ed.) Advances in Forensic
Taphonomy: Method, Theory, and Archaeological Perspectives: 45—70. Boca Raton:
CRC Press.

Hopkins, D. 2008. The Role of Soil Organisms in Terrestrial Decomposition, in M. Tibbett
& D. Carter (ed.) Soil Analysis in Forensic Taphonomy: 315-28. Boca Raton: CRC
Press.

HUMPHREYS, M., E. PANACEK, W. GREEN & E. ALBERS. 2013. Comparison of protocols for
measuring and calculating postmortem submersion intervals for human analogs in fresh
water. Journal of Forensic Sciences 58(2): 513—17. https://doi.org/10.1111/1556-
4029.12033.

HUNTER, J. 1996. A Background to Forensic Archaeology, in J. Hunter, C. Roberts & A.
Martin (ed.) Studies in Crime: An Introduction to Forensic Archaeology: 7-23. London:
Batsford.

IREGREN, E. 2003. Vad ér osteologi, hur kan vi osteologer samverka och hur bor
universitetens utbildning fungera? Unpublished paper. Lund: Lund University.
Available at:
http://www.arkeologiskasamfundet.se/document/archive/various/osteologi_031117/oste
ologi_03_iregren.pdf (accessed October 2, 2020).

—. 2004. Humans in Wrecks. An Ethical Discussion on Marine Archaeology, Exhibitions
and Scuba Diving, in H. Karlsson (ed.) Swedish Archaeologists on Ethics: 265-86.
Maolnlycke: Bricoleur Press.

—. 2010. Vi behover tydliga regler for bevaring/aterbegravning av ménskliga 1dmningar.
Fornvinnen. Journal of Swedish Antiquarian Research 105. Kungliga Vitterhets-
historie- och antikvitetsakademien: 54—60.

Isaac, G. 1967. Toward the interpretation of occupational debris: some experiments and
observations. Kroeber Anthropological Society Papers 37: 31-57.

JACOBS, J. 2009. Repatriation and the reconstruction of identity. Museum Anthropology
32(2): 83-98. https://doi.org/10.1111/j.1548-1379.2009.01038 .x.

JANAWAY, R. 1996. The Decay of Buried Human Remains and their Associated Materials,
in J. Hunter, C.A. Roberts & A. Martin (ed.) Studies in Crime: An Introduction to
Forensic Archaeology: 58-85. London: B.T. Batsford.

—. 2002. Degradation of Clothing and Other Dress Materials Associated with Buried
Bodies of Both Archaeological and Forensic Interest, in W. Haglund & M. Sorg (ed.)
Advances in Forensic Taphonomy: Method, Theory, and Archaeological Perspectives:
379-402. Boca Raton: CRC Press.

JANAWAY, R., S. PERCIVAL & A. WILSON. 2009. Decomposition of Human Remains, in S.
Percival (ed.) Microbiology and Aging: Clinical Manifestations: 313-34. New York:
Springer.

JANS, M., C. NIELSEN-MARSH, C. SMITH, M. COLLINS & H. KARrs. 2004. Characterisation of
microbial attack on archaeological bone. Journal of Archaeological Science 31(1).
Academic Press: 87-95. https://doi.org/10.1016/j.jas.2003.07.007.

JaNTZ, L. & R. JANTZ. 2008. The Anthropology Research Facility: The Outdoor Laboratory
of the Forensic Anthropology Center, University of Tennessee, in M. Warren, H. Walsh-
Haney & L. Freas (ed.) The Forensic Anthropology Laboratory: 7-21. Boca Raton:
CRC Press.

JOHNSON, H. 2016. Craniofacial reconstruction and its socio-ethical implications. Museums
and Social Issues 11(2): 97-113. https://doi.org/10.1080/15596893.2016.1204598.

83



JoNUKS, T. & M. KoNSA. 2007. The Revival of Prehistoric Burial Practices: Three
Archaeological Experiments. Folklore: Electronic Journal of Folklore 37: 91-110.
https://doi.org/10.7592/fejf2007.37.burial.

Joy, J. & J. FARLEY. 2020. The Curation and Display of Lindow Man. Journal of Wetland
Archaeology 19(1-2): 172-85. https://doi.org/10.1080/14732971.2020.1791449.

JUNKINS, E. & D. CARTER. 2017. Relationships Between Human Remains, Graves and
Depositional Environment, in E. Schotsmans, N. Marquez-Grant & S. Forbes (ed.)
Taphonomy of Human Remains: Forensic Analysis of the Dead and the Depositional
Environment: 145-54. Chichester: John Wiley & Sons.

KAKALIOURAS, A. 2008. Leaving few bones unturned: Recent work on repatriation by
osteologists. American Anthropologist 110(1): 44-52. https://doi.org/10.1111/j.1548-
1433.2008.00007.x.

KALIFF, A. 2004. Haunting the Dead. On Archaeology, Graves and Ethics, in H. Karlsson
(ed.) Swedish Archaeologists on Ethics: 251-64. Molnlycke: Bricoleur Press.

KIELLMAN, U. 2016. To document the undocumentable: Photography in the scientific
practice of physical anthropology and race biology. Journal of Documentation 72(5):
813-31. https://doi.org/10.1108/JD-09-2015-0116.

KJELLSTROM, A. 2013. Osteologiska fynd (Knr. K248649-11; AB/7383-11) till Lars
Weinberg, Norrortspolisen. Osteological report. Stockholm: Stockholm university.

KLEVNAS, A. 2016. Deaths matter. Current Swedish Archaeology 24: 49-56.

KNOBEL, Z., M. UELAND, K. Nizio, D. PATEL & S. FORBES. 2019. A comparison of human
and pig decomposition rates and odour profiles in an Australian environment. Australian
Journal of Forensic Sciences 51(5): 557-572.
https://doi.org/10.1080/00450618.2018.1439100.

KNUDSON, K. & C. StojaNowskl. 2008. New directions in bioarchaeology: Recent
contributions to the study of human social identities. Journal of Archaeological
Research 16(4): 397-432. https://doi.org/10.1007/s10814-008-9024-4.

KNUSEL, C. 2010. Bioarchaeology: a synthetic approach. Bulletins et Mémoires de la
Société d’Anthropologie de Paris 22(1): 62—73. https://doi.org/10.1007/s13219-010-
0003-1.

—. 2014. Crouching in fear: Terms of engagement for funerary remains. Journal of Social
Archaeology 14(1): 26-58. https://doi.org/10.1177/1469605313518869.

KNUSEL, C. & A. OUTRAM. 2004. Fragmentation: The zonation method applied to
fragmented human remains from archaeological and forensic contexts. Environmental
Archaeology 9(1): 85-97. https://doi.org/10.1179/env.2004.9.1.85.

KNUSEL, C. & J. RoBB. 2016. Funerary taphonomy: An overview of goals and methods.
Journal of Archaeological Science: Reports 10: 655-73.
https://doi.org/10.1016/j.jasrep.2016.05.03 1.

KRISTEVA, J. 1980. Pouvoirs de I’horreur (Powers of Horror). Paris: Editions du Seuil.

LAMBERT, P. & P. WALKER. 2019. Bioarchaeological Ethics: Perspectives on the Use and
Value of Human Remains in Scientific Research, in A. Katzenberg & A. Grauer (ed.)
Biological Anthropology of the Human Skeleton, 3rd ed.: 3-42. Oxford: John Wiley &
Sons.

LARSEN, C.S. 1987. Bioarchaeological Interpretations of Subsistence Economy and
Behavior from Human Skeletal Remains. Advances in Archaeological Method and
Theory 10: 339—445. https://doi.org/10.1016/B978-0-12-003110-8.50009-8.

LAWRENCE, D. 1971. The Nature and Structure of Paleoecology. Journal of Paleontology
45(4): 593-607.

84



—. 1979a. Taphonomy, in R. Fairbridge & D. Jablonski (ed.) Encyclopedia of
Paleontology: 793-99. Stroudsburg: Dowden, Hutchinson & Ross.

—. 1979b. Diagenesis of fossils — fossildiagenese, in R. Fairbridge & D. Jablonski (ed.)
Encyclopedia of Paleontology: 245-47. Stroudsburg: Dowden, Hutchinson & Ross.

—. 1979c. Biostratinomy, in R. Fairbridge & D. Jablonshi (ed.) Encyclopedia of
Paleontology: 99—102. Stroudsburg: Dowden, Hutchinson & Ross.

LENNTORP, K.-M. 2008. Arkeologisk Undersékning Stora Uppdkra 8:3, Fornldmning 5,
Uppdkra socken, Staffanstorps kommun, Skdane Lén. Archaeological report. Uppékra:
Lund University.

LITTLE, M. & R. SUsSMAN. 2010. History of Biological Anthropology, in C.S. Larsen (ed.)
A Companion to Biological Anthropology: 13-38. Chichester: Wiley-Blackwell.

LOVE, J. & M. MARKS. 2003. Taphonomy and time: Estimating the postmortem interval, in
D.W. Steadman (ed.) Hard Evidence: Case Studies in Forensic Anthropology, 1st ed.:
160-75. Upper Saddle River: Prentice Hall.

LyMaN, R.L. 1994. Vertebrate taphonomy. Cambridge: Cambridge University Press.

—. 2004. The Concept of Equifinality in Taphonomy. Journal of Taphonomy 2(1): 15-26.

—. 2010. What Taphonomy Is, What it Isn’t, and Why Taphonomists Should Care about
the Difference. Journal of Taphonomy 8(1): 1-16.

MAGNELL, O. 2008. De innebranda — humanosteologiska ldmningar fran husldmningar
frdn undersokningar i Uppakra 2007-2008, in K.-M. Lenntorp (ed.) Arkeologisk
Undersdkning Stora Uppdkra 8:3, Fornldmning 5, Uppdkra socken, Staffanstorps
kommun, Skdne Lén: 30-37. Osteoarchaeological report. Uppakra: Lund University.

MALAFOURIS, L. 2008. Between brains, bodies and things: Tectonoetic awareness and the
extended self. Philosophical Transactions of the Royal Society B Biological Sciences
363(1499): 1993-2002. https://doi.org/10.1098/rstb.2008.0014.

—. 2012. More than a brain: human mindscapes. Brain 135(12): 3839—44.
https://doi.org/10.1093/brain/aws063.

MANCHESTER, K. 1989. Burial archaeology: the state of the art, past and present, in C.
Roberts, F. Lee & J. Bintliff (ed.) Burial Archaeology: Current Research, Methods, and
Developments: 5-14. BAR International Series 211. London: University of London.

MANN, R.-W., W.M. Bass & L. MEADOWS. 1990. Time Since Death and Decomposition of
the Human Body: Variables and Observations in Case and Experimental Field Studies.
Journal of Forensic Sciences 35(1): 101-11. https://doi.org/10.1520/jfs12806;.

MANNING STEVENS, S. 1997. Sacred Heart and Secular Brain, in D. Hillman & C. Mazzio
(ed.) The Body in Parts. Fantasies about corporeality in modern Europe: 264-82.
London: Routledge.

MANT, A.K. 1950. A Study in Exhumation Data. Ph.D. dissertation. University of London.

—. 1987. Knowledge acquired from post-War exhumations, in A. Boddington, A.N.
Garland & R. Janaway (ed.) Death, Decay, and Reconstruction: Approaches to
Archaeology and Forensic Science: 65-78. Manchester: Manchester University Press.

MARQUEZ-GRANT, N. 2018. The Increasing Role of the Forensic Anthropologist in the
Search for the Missing, in M. Groen & P.M. Barone (ed.) Multidisciplinary Approaches
to Forensic Archaeology, 1st ed.: 77-91. Cham: Springer International Publishing.

MARTIN, D., R. HARROD & V. PEREZ. 2013 (ed.). Bioarchaeology: An Integrated Approach
to Working with Human Remains. New York: Springer.

MAUREILLE, B. & P. SELLIER. 1996. Dislocation en ordre paradoxal, momification et
décomposition: observations et hypotheses. Bulletins et Mémoires de la Société
d'Anthropologie de Paris 8§(3—4): 313-327.

85



MASTERTON, M. 2010. Duties to Past Persons: Moral Standing and Posthumous Interest of
Old Human Remains. PhD dissertation. Uppsala University.

MEGYESI, M.S., S. NAWROCKI & N.H. HASKELL. 2005. Using accumulated degree-days to
estimate the postmortem interval from decomposed human remains. Journal of Forensic
Sciences 50(3): 618-26. https://doi.org/10.1520/jf5s2004017.

MELBYE, J. & S. JIMENEZ. 1997. Chain of Custody from the Field to the Courtroom, in W.
Haglund & M. Sorg (ed.) Forensic Taphonomy: The Post-Mortem Fate of Human
Remains: 65-75. Boca Raton: CRC Press.

MICKLEBURGH, H. 2018. Actualistic Experimental Taphonomy on Inhumation Burial, in
P.M. Barone & M. Groen (ed.) Multidisciplinary Approaches to Forensic Archaeology,
Ist ed.: 105-14. Cham: Springer International Publishing.

MICKLEBURGH, H. & D. WEsCOTT. 2018. Controlled experimental observations on joint
disarticulation and bone displacement of a human body in an open pit: Implications for
funerary archaeology. Journal of Archaeological Science: Reports 20: 158—-67.
https://doi.org/10.1016/j.jasrep.2018.04.022.

MICKLEBURGH, H., D. WESCOTT, S. GLUSCHITZ & V. KLINKENBERG. In press. Exploring the
use of actualistic forensic taphonomy in the study of (forensic) archaeological human
burials, in C.J. Kniisel & E.M.J. Schotsmans (ed.) The Routledge Handbook of
Archaeothanatology. Routledge.

Micozzi, M. 1986. Experimental study of postmortem change under field conditions:
effects of freezing, thawing, and mechanical injury. Journal of Forensic Sciences 31(3):
953-61. https://doi.org/10.1520/jfs11103j.

—. 1991. Postmortem Change in Human and Animal Remains: A Systematic Approach.
Springfield: Charles C. Thomas.

—. 1997. Frozen Environments and Soft Tissue Preservation, in W. Haglund & M. Sorg
(ed.) Forensic Taphonomy: The Postmortem Fate of Human Remains: 171-78. Boca
Raton: CRC Press.

MILES, K, D. FINAUGHTY & V. GIBBON. 2020. A review of experimental design in forensic
taphonomy: moving towards forensic realism. Forensic Sciences Research 5(4): 249-59.
https://doi.org/10.1080/20961790.2020.1792631.

MYBURGH, J., E. L’ABBE, M. STEYN & P. BECKER. 2013. Estimating the postmortem
interval (PMI) using accumulated degree-days (ADD) in a temperate region of South
Africa. Forensic Science International 229(1-3).
https://doi.org/10.1016/j.forsciint.2013.03.037.

NATIONAL CONFERENCE OF COMMISSIONERS ON UNIFORM STATE LAWS. 2009. Revised
Uniform Anatomical Gift Act, Health and Safety Code. Texas Constitution and Statutes.
Available at: https://statutes.capitol.texas.gov/Docs/HS/htm/HS.692 A htm.

NAWROCKI, S. 1996. An Outline of Forensic Taphonomy. Unpublished paper. University of
Indianapolis Archaeology and Forensics Laboratory.

—. 2009. Forensic Taphonomy, in S. Blau & D. Ubelaker (ed.) Handbook of Forensic
Anthropology and Archaeology: 284-95. New York: Routledge.

—. 2016. Forensic Taphonomy, in S. Blau & D. Ubelaker (ed.) Handbook of Forensic
Anthropology and Archaeology, 2nd ed.: 284-94. New York: Taylor & Francis Group.

NELSON, A. 1998. Wandering Bones: Archaeology, Forensic Science and Moche Burial
Practices. International Journal of Osteoarchaeology 8(3): 192-212.
https://doi.org/10.1002/(SICI)1099-1212(199805/06)8:3<192::AID-OA422>3.0.CO;2-5.

NILSSON STUTZ, L. 2003a. A Taphonomy of Ritual Practice. A Field-anthropological Study
of Late Mesolithic Burials, in L. Larsson, H. Kindgren, K. Knutsson, D. Loeffler & A.

86



Akerlund (ed.) Mesolithic on the Move: Papers Presented at the Sixth International
Conference on the Mesolithic in Europe, Stockholm 2000: 527-35. Oxford: Oxbow
Books.

—. 2003b. Embodied Rituals and Ritualized Bodies: Tracing Ritual Practices in Late
Mesolithic Burials. PhD dissertation. Lund University, Almqvist & Wiksell
International.

—. 2008a. Capturing Ritual Practice: An Attempt to Harmonize Archaeological Method
and Theory, in L. Fogelin (ed.) Religion, Archaeology and the Material World: 159—
178. Carbondale: Southern Illinois University Press.

—. 2008b. More than Metaphor: Approaching the Human Cadaver in Archaeology, in F.
Fahlander & T. Oestigaard (ed.) The Materiality of Death: Bodies, Burials, Beliefs. BAR
International Series 1768. Oxford: Archaecopress.19-28. Oxford: Archaeopress.

—. 2009. Coping with Cadavers: Ritual Practices in Mesolithic Cemeteries, in S.
McCarthan, R. Schulting, G. Warren & P. Woodman (ed.) Mesolithic Horizons: Papers
presented at the Seventh International Conference on the Mesolithic in Europe, Belfast
2005: 657-63. Oxford: Oxbow Books.

—. 2013. Claims to the Past. A Critical View of the Arguments Driving Repatriation of
Cultural Heritage and Their Role in Contemporary Identity Politics. Journal of
Intervention and Statebuilding 7(2): 170-95.
https://doi.org/10.1080/17502977.2012.714243.

NILSSON STUTZ, L. & S. TARLOW. 2013. Beautiful Things and Bones of Desire: Emerging
Issues in the Archaeology of Death and Burial, in S. Tarlow & L. Nilsson Stutz (ed.)
The Oxford Handbook of the Archaeology of Death and Burial: 1-14. Oxford: Oxford
University Press.

NASMAN, U. 1994. The Iron Age graves on Oland — representative of what?, in B.
Stjernquist (ed.) Prehistoric Graves as a Source of Information. Symposium at Kastlosa,
Oland, May 21-23, 1992 (Konferenser 29): 15-31. Stockholm: Kungl. Vitterhets
Historie och Antikvitets Akademien.

OESTIGAARD, T. 1999. Cremations as transformations: When the dual cultural hypothesis
was cremated and carried away in urns. European Journal of Archaeology 2(3): 345-64.
https://doi.org/10.1177/146195719900200304.

—. 2000a. Sacrifices of Raw, Cooked and Burnt Humans. Norwegian Archaeological
Review 33(1): 41-58. https://doi.org/10.1080/00293650050202619.

—. 2000b. The Deceased’s Life Cycle Rituals in Nepal: Present Cremation Burials for the
Interpretations of the Past. BAR International Series 853. Oxford: Archaeopress.

—. 2004. Death and Ambivalent Materiality — Human Flesh as Culture and Cosmology, in
T. Oestigaard, N. Anfinset & T. Saetersdal (ed.) Combining the Past and the Present:
Archaeological Perspectives on Society. BAR International Series 1210. Oxford:
Archaeopress.

—. 2016. Prehistoric Ethics. Current Swedish Archaeology 24: 65-70.
https://doi.org/10.37718/CSA.2016.06.

ORTIZ, A., P. CHAMBON & M. MOLIST. 2013. “Funerary bundles” in the PPNB at the
archaeological site of Tell Halula (middle Euphrates valley, Syria): Analysis of the
taphonomic dynamics of seated bodies. Journal of Archaeological Science 40(12):
4150-61. https://doi.org/10.1016/j.jas.2013.06.014.

OUTRAM, A. 2002. Bone fracture and within-bone nutrients: an experimentally based
method for investigating levels of marrow extraction, in P. Miracle & N. Milner (ed.)

87



Consuming passions and patterns of consumption: 51-64. Cambridge: McDonald
Institute for Archaeological Research.

OVERHOLTZER, L. & J. ARGUETA. 2018. Letting skeletons out of the closet: the ethics of
displaying ancient Mexican human remains. International Journal of Heritage Studies
24(5): 508-30. https://doi.org/10.1080/13527258.2017.1390486.

PAPMEHL-DUFAY, L. & C. ALFSDOTTER. 2016. Sandby borg V. Seminariegrdvning 2014.
Sandby socken, Morbylinga kommun, Oland. Archaeological report. Kalmar: Kalmar
ldns museum.

PAPMEHL-DUFAY, L., H. VICTOR, C. ALFSDOTTER, J. HEIMDAHL & T. BRORSSON. 2020.
Sandby borg IX. Undersékningar 2016. Sandby socken, Morbylinga kommun, Oland.
Archaeological report. Kalmar: Kalmar lins museum.

PEREZ, V. 2012. The Politicization of the Dead: Violence as Performance, Politics as Usual,
in D. Martin, R. Harrod & V. Pérez (ed.) The Bioarchaeology of Violence: 13-28.
Gainesville: University Press of Florida.

PETERSSON, B. 1995. Forskningstillgédnglighet kontra pietet: Etiska problem i samband med
underskningar av uppgrivda méinniskoben, in E. Iregren & L. Redin (ed.) I Adams
barn...: 11-20. Lund: University of Lund.

PEYROTEO STIERNA, R. 2016. On Death in the Mesolithic: Or the Mortuary Practices of the
Last Hunter-Gatherers of the South-Western Iberian Peninsula, 7th—6th Millennium
BCE. PhD dissertation. Uppsala University.

PINHEIRO, J. 2006. Decay Process of a Cadaver, in A. Schmitt, E. Cunha & J. Pinheiro (ed.)
Forensic Anthropology and Medicine: Complementary Sciences From Recovery to
Cause of Death: 85-116. Totowa: Humana Press.

POKINES, J. 2013. Introduction: Collection of Macroscopic Osseus Taphonomic Data and
the Recognition of Taphonomic Suites of Characteristics, in J. Pokines & S.A. Symes
(ed.) Manual of Forensic Taphonomy: 1-18. Boca Raton: CRC Press.

POKINES, J. & S. SYMES (ed.). 2013. Manual of Forensic Taphonomy. Boca Raton: CRC
Press.

RAKITA, G. 2014. Bioarchaeology as a Process: An Examination of Bioarchaeological
Tribes in the USA, in B. O’Donnabhain & M. Lozada (ed.) Archaeological Human
Remains: 213-34. New York: Springer.

RASCH, M. 1994. Burial Practices — Grave Furniture and Burial Methods During the
Roman Iron Age, in B. Stjernquist (ed.) Prehistoric Graves as a Source of Information.
Symposium at Kastlosa, Oland, May 21-23, 1992 (Konferenser 29): 181-201.
Stockholm: Kungl. Vitterhets Historie och Antikvitets Akademien.

REDIN, L. 1994. Varfor vill arkeologer bevara medeltida skelettmaterial for framtida
forskning?, in E. Tregren & B. Werbart (ed.) Arkeologi och etik: 53—60. Lund:
University of Lund.

REDMAN, S. 2016. Bone rooms: from scientific racism to human prehistory in museums
Archives of Natural History. Cambridge (MA): Harvard University Press.

REID, J., W. RATHJE & M. SCHIFFER. 1974. Expanding Archaeology. American Antiquity
39(1): 125-26. https://doi.org/10.2307/279227.

RENSHAW, L. 2011. Exhuming Loss: Memory, Materiality and Mass Graves of the Spanish
Civil War. Walnut Creek: Left Coast Press.

RIKSANTIKVARIEAMBETET (Swedish National Heritage Board). 2011. Fysiskt
omhdndertagande av arkeologiskt fyndmaterial: Fran filt till museum. Report. Visby.
Available at:

88



http://samla.raa.se/xmlui/bitstream/handle/raa/126/rapp2012_5.pdf?sequence=1&isAllo
wed=y (accessed December 11, 2020).

—. 2020a. God samlingsforvaltning: Stod i hantering av mdnskliga kvarlevor i
museisamlingar. Report. Stockholm. Available at:
https://www.raa.se/app/uploads/2020/02/Hantering-av-ma%CC%88nskliga-
kvarlevor.pdf (accessed December 11, 2020).

—. 2020b. God samlingsforvaltning: Stod for museer i dterldimnandedrenden. Report.
Stockholm. Available at: https://www.raa.se/app/uploads/2020/02/Sto%CC%88d-
f0%CC%88r-museer-i-a%CC%8Aterla%CC%88mnandea%CC%88renden.pdf
(accessed December 11, 2020).

ROBB, J. 2013. Creating Death: An Archaeology of Dying, in S. Tarlow & L. Nilsson Stutz
(ed.) The Oxford Handbook of the Archaeology of Death and Burial: 441-56. Oxford:
Oxford University Press.

ROBB, J. & O. HARRIS. 2013. The Body in History: Europe from the Paleolithic to the
Future. Cambridge: Cambridge University Press.

ROBBEN, A. 2000. The Assault on Basic Trust: Disappearance, Protest, and Reburial in
Argentina, in A. Robben & M. Suarez-Orozco (ed.) Cultures under Siege: Collective
Violence and Trauma: 70—101. Cambridge: Cambridge University Press.

ROBERTS, C. 2006. A View from Afar: Bioarchaeology in Britain, in J. Buikstra & L. Beck
(ed.) Bioarchaeology: The Contextual Analysis of Human Remains: 417-40. New York:
Routledge.

ROBERTS, C., F. LEE & J. BINTLIFF (ed.). 1989. Burial Archaeology: Current Research,
Methods, and Developments. BAR International Series 211. London: University of
London.

RODRIGUEZ, W. 1997. Decomposition of Buried and Submerged Bodies, in W. Haglund &
M. Sorg (ed.) Forensic Taphonomy: The Postmortem Fate of Human Remains: 459—68.
Boca Raton: CRC Press.

RODRIGUEZ, W. & W. Bass.1985. Decomposition of Buried Bodies and Methods That May
Aid in Their Location. Journal of Forensic Sciences 30(3): 836-52.
https://doi.org/10.1520/jfs11017].

RODWELL, W. 2007. Burial Archaeology, in T. Waldron (ed.) St Peter’s Barton-upon-
Humber, Lincolnshire: A Partish Church and its Community, 2: 15-32. Oxford: Oxbow
Books.

ROKSANDIC, M. 2002. Position of Skeletal Remains as a Key to Understanding Mortuary
Behavior, in W. Haglund & M. Sorg (ed.) Advances in Forensic Taphonomy: Method,
Theory, and Archaeological Perspectives: 99—117. Boca Raton: CRC Press.

SCARRE, G. 2003. Archaeology and respect for the dead. Journal of Applied Philosophy
20(3): 237-49. https://doi.org/10.1046/].0264-3758.2003.00250.x.

—. 2013. “Sapient Trouble-Tombs”? Archaeologists’ Moral Obligations to the Dead, in S.
Tarlow & L. Nilsson Stutz (ed.) The Oxford Handbook of the Archaeology of Death and
Burial: 665-76. Oxford: Oxford University Press.

SCHEPER-HUGHES, N. & M. Lock. 1987. The Mindful Body: A Prolegomenon to Future
Work in Medical Anthropology. Medical Anthropology Quarterly 1(1): 6-41.
https://doi.org/10.1525/magq.1987.1.1.02a00020.

SCHIFFER, M. 1972. Archaeological Context and Systemic Context. American Antiquity
37(2): 836-48. https://doi.org/10.2307/278203.

&9



SCHOTSMANS, E., N. MARQUEZ-GRANT & S. FORBES. 2017. Introduction, in E. Schotsmans,
N. Marquez-Grant & S. Forbes (ed.) Taphonomy of Human Remains: Forensic Analysis
of the Dead and the Depositional Environment: 1-8. Chichester: John Wiley & Sons.

SCHOTSMANS, E., GEORGES-ZIMMERMANN, M. UELAND & B. DENT. In press. From flesh to
bone: building bridges between taphonomy, archaeothanatology and forensic science for
a better understanding of mortuary practices, in C.J. Kniisel & E.M.J. Schotsmans (ed.)
The Routledge Handbook of Archaeothanatology. Routledge.

ScHULZE, H. 2006. Tre kvadratmeter i Lots fornborg: Fornldmning RAA 29,
“Trindborgen”, Valsnds 13:1, Lots sn, Borgholms kn, Oland. Archaeological report.
Kalmar: Kalmar ldns museum.

ScotT, D. & M. CONNOR. 2001. The Role and Future of Archaeology in Forensic Science.
Historical Archaeology 35(1): 101-4. https://doi.org/10.1007/BF03374531.

SHIPMAN, P., G. FOSTER & M. SCHOENINGER. 1984. Burnt bones and teeth: an experimental
study of color, morphology, crystal structure and shrinkage. Journal of Archaeological
Science 11(4): 307-25. https://doi.org/10.1016/0305-4403(84)90013-X.

SHIPMAN, P. & J. PHILLIPS. 1976. On Scavenging by Hominids and Other Carnivores.
Current Anthropology 17(1): 170-72. https://doi.org/10.1086/201703.

SHIPMAN, P. & J. ROSE. 1983. Early hominid hunting, butchering, and carcass-processing
behaviors: Approaches to the fossil record. Journal of Anthropological Archaeology
2(1): 57-98. https://doi.org/10.1016/0278-4165(83)90008-9.

SIMMONS, T. 2017. Post-Mortem Interval Estimation: An Overview of Techniques, in E.
Schotsmans, N. Marquez-Grant & S. Forbes (ed.) Taphonomy of Human Remains:
Forensic Analysis of the Dead and the Depositional Environment: 134—142. New York:
John Wiley & Sons.

SiMMONS, T., R.E. ADLAM & C. MOFFATT. 2010. Debugging decomposition data —
Comparative taphonomic studies and the influence of insects and carcass size on
decomposition rate. Journal of Forensic Sciences 55(1): 8-13.
https://doi.org/10.1111/j.1556-4029.2009.01206.x.

SKINNER, M., D. ALEMPLJEVIC & M. DJjURIC-SREJIC. 2003. Guidelines for international
forensic bio-archaeology monitors of mass grave exhumations. Forensic Science
International 134(2-3): 81-92. https://doi.org/10.1016/S0379-0738(03)00124-5.

SOFAER, J. 2006. The Body as Material Culture: A Theoretical Osteoarchaeology.
Cambridge: Cambridge University Press.

SORG, M. 2019. Differentiating trauma from taphonomic alterations. Forensic Science
International 302. https://doi.org/10.1016/j.forsciint.2019.109893.

SORG, M., J. DEARBORN, E. MONAHAN, H. RYAN, K. SWEENEY & E. DAVID. 1997. Forensic
Taphonomy in Marine Contexts, in W. Haglund & M. Sorg (ed.) Forensic Taphonomy:
The Postmortem Fate of Human Remains: 567-604. Boca Raton: CRC Press.

SORG, M. & W. HAGLUND. 2002. Advancing Forensic Taphonomy: Purpose, Theory, and
Practice, in W. Haglund & M. Sorg (ed.) Advances in Forensic Taphonomy: Method,
Theory, and Archaeological Perspectives: 3-30. Boca Raton: CRC Press.

SPRAGUE, R. 1968. A Suggested Terminology and Classification for Burial Description.
American Antiquity 33(4). Cambridge University Press: 479-85.
https://doi.org/10.2307/278597.

SQUIRES, K., D. ERRICKSON & N. MARQUEZ-GRANT. 2019a. Introduction, in K. Squires, D.
Errickson & N. Marquez-Grant (ed.) Ethical Approaches to Human Remains: 1-15.
Cham: Springer.

90



SQUIRES, K., T. BOOTH & C.A. ROBERTS. 2019b. The Ethics of Sampling Human Skeletal
Remains for Destructive Analyses, in K. Squires, D. Errickson & N. Marquez-Grant
(ed.) Ethical Approaches to Human Remains: 265-97. Cham: Springer.

STENBERGER, M. 1965. Nytt fran Eketorp. Fornvinnen (Journal of Swedish Antiquarian
Research), 154-57.

STIERNQUIST, B. 1992. Nils-Gustaf Gejvall och hans forskning. Fornvéinnen (Journal of
Swedish Antiquarian Research) 87: 115-20.

STODDER, A. 2019. Taphonomy and the Nature of Archaeological Assemblages, in A.
Katzenberg & A. Grauer (ed.) Biological Anthropology of the Human Skeleton, 3rd ed.:
73-115. Oxford: John Wiley & Sons.

STRATHERN, A. 1996. Body Thoughts. Ann Arbor: University of Michigan Press.

SVANBERG, F. 2015. Mdinniskosamlarna. Anatomiska museer och rasvetenskap i Sverige ca
1850-1950. Stockholm: Swedish History Museum studies 25.

SVESTAD, A. 2019. Caring for the dead? An alternative perspective on Sami reburial. Acta
Borealia 36(1): 23-52. https://doi.org/10.1080/08003831.2019.1607065.

SwaIN, H. 2002. The ethics of displaying human remains from British archaeological sites.
Public Archaeology 2(2): 95-100. https://doi.org/10.1179/pua.2002.2.2.95.

SWEDISH GOVERNMENT. 1988. Kulturmiljolag (1988:950). Swedish statute. Available at:

https://www.riksdagen.se/sv/dokument-lagar/dokument/svensk-
forfattningssamling/kulturmiljolag-1988950_sfs-1988-950.

—.2003. Lag (2003:460) om etikprovning av forskning som avser mcnniskor. Swedish
statute. Available at: https://www.riksdagen.se/sv/dokument-lagar/dokument/svensk-
forfattningssamling/lag-2003460-om-etikprovning-av-forskning-som_sfs-2003-460.

—. 2007. Forordning (2007:976) med instruktion for Réttsmedicinalverket. Swedish
regulation. Available at: https://www.riksdagen.se/sv/dokument-lagar/dokument/svensk-
forfattningssamling/forordning-2007976-med-instruktion-for_sfs-2007-976.

—. 2009. Offentlighets- och sekretesslag (2009:400). Swedish statute. Available at:
https://www.riksdagen.se/sv/dokument-lagar/dokument/svensk-

forfattningssamling/offentlighets--och-sekretesslag-2009400_sfs-2009-400.
SWIFT, M., O. HEAL & J. ANDERSON. 1979. Decomposition in Terrestrial Ecosystems.

Oxford: Blackwell.

SYMES, S., E. L’ABBE, K. STULL, M. LACROIX & J. POKINES. 2013. Taphonomy and the
Timing of Bone Fractures in Trauma Analysis, in J. Pokines & S. Symes (ed.) Manual of
Forensic Taphonomy: 341-66. Boca Raton: CRC Press.

TARLOW, S. 1999. Bereavement and Commemoration: An archaeology of mortality.
Oxford: Wiley-Blackwell.

TARLOW, S. & L. NILSSON STUTZ (ed.). 2013. The Oxford Handbook of the Archaeology of
Death and Burial. Oxford: Oxford University Press.

TERSIGNI-TARRANT, M.-T. & N. SHIRLEY. 2013. Brief History of Forensic Anthropology, in
M.-T. Tersigni-Tarrant & N. Shirley (ed.) Forensic Anthropology: An Introduction: 1—
16. Boca Raton: CRC Press.

TEXAS STATE FORENSIC ANTHROPOLOGY CENTER. n.d.-a. Whole Body Donation
Information. Available at: https://gato-docs.its.txstate.edu/jcr:8a4d29e7-ab3b-4399-
be2d-68675a21al10b/Donation%20Info%20Sheet%20(100%20miles).pdf (accessed
November 27, 2020).

—. n.d.-b. Mission: Forensic Anthropology Center: Texas State University. Available
at: https://www.txstate.edu/anthropology/facts/aboutus/mission.html. (accessed
November 27, 2020).

91



—. n.d.-c. Protocol for Research Requests Using the Forensic Anthropology Center at
Texas State Collections and Facilities. Available at: https://gato-
docs.its.txstate.edu/jcr:a71a83al-c9a9-41e4-b356-
€2767381d09d/Protocol%20for%20research%20requests.pdf. (accessed November 27,
2020).

THERUS, J. 2019. Den yngre jérnélderns gravskick i Uppland: Framvéxten av den
arkeologiska bilden och en materialitet i forandring. PhD dissertation. Uppsala
University.

TooTs, H. 1965. Sequence of disarticulation in mammalian skeletons. Contributions to
Geology, University of Wyoming 4(1): 37-39.

TORvV, M. 2016. Persistent Practices: A Multi-Disciplinary Study of Hunter-Gatherer
Mortuary Remains from c. 6500-2600 cal. BC, Estonia. PhD dissertation. University of
Tartu.

Tsokos, M. 2004. Postmortem Changes and Artifacts Occurring During the Early
Postmortem Interval, in M. Tsokos (ed.) Forensic Pathology Reviews, vol. 3: 183-237.
Totowa: Humana Press.

TURNER, B. 2008. The body & society: Explorations in social theory. 3rd ed. New York:
Sage Publications.

TURNER-WALKER, G. 2019. Light at the end of the tunnels? The origins of microbial
bioerosion in mineralised collagen. Paleogeography, Palaeoclimatology, Paleoecology
529: 24-38. https://doi.org/10.1016/j.palae0.2019.05.020.

UBELAKER, D. 1997. Taphonomic Applications in Forensic Anthropology, in W. Haglund
& M. Sorg (ed.) Forensic Taphonomy: The Postmortem Fate of Human Remains: 77—
90. Boca Raton: CRC Press.

—. 2015. The Concept of Perimortem in Forensic Science, in K. Gerdau-Radoni¢ & K.
McSweeney (ed.) Trends in Biological Anthropology: 95-99. Oxford: Oxbow Books.

—. 2019. Forensic Anthropology: Methodology and Applications, in A. Katzenberg & A.
Grauer (ed.) Biological Anthropology of the Human Skeleton, 3rd ed.: 43—71. Oxford:
John Wiley & Sons.

UBELAKER, D. & K. ZARENKO. 2011. Adipocere: What is known after over two centuries of
research. Forensic Science International 208(1-3): 167-72.
https://doi.org/10.1016/j.forsciint.2010.11.024.

UELAND, M., S. FORBES & B. STUART. 2019. Understanding clothed buried remains: the
analysis of decomposition fluids and their influence on clothing in model burial
environments. Forensic Science, Medicine, and Pathology 15(1): 3—12.
https://doi.org/10.1007/s12024-018-0073-9.

Vass, A., S.-A. BARSHICK, G. SEGA, J. CATON, J. SKEEN, J. LOVE & J. SYNSTELIEN. 2002.
Decomposition chemistry of human remains: a new methodology for determining the
postmortem interval. Journal of forensic sciences 47(3): 542-53.
https://doi.org/10.1520/JFS15294].

VERDERY, K. 1999. The Political Lives of Dead Bodies: Reburial and Postsocialist Change.
New York: Columbia University Press.

VETENSKAPSRADET. 2017. God forskningssed. Report. Stockholm. Available at:
https://www.vr.se/analys/rapporter/vara-rapporter/2017-08-29-god-forskningssed.html
(accessed January 3, 2021).

VICTOR, H. 2015. Sandby borg. Ett fruset 6gonblick under folkvandringstiden, in K.-H.
Arnell & L. Papmehl-Dufay (ed.) Grédvda minnen. Frdn Skedemosse till Sandby borg:
96-115. Kalmar: Kalmar lans museum.

92



VOORHIES, M. 1969. Taphonomy and population dynamics of an early Pliocene vertebrate
fauna, Knox County, Nebraska. Rocky Mountain Geology 8: 1-69.
https://doi.org/10.2113/gsrocky.8.special_paper_1.1.

WAC (World Archaeological Congress). 1989. Code of Ethics — World Archaeological
Congress. The Vermillion Accord on Human Remains. Available at:
https://worldarch.org/code-of-ethics/ (accessed September 25, 2020).

WALKER, P. 2007. Bioarchaeological Ethics: A Historical Perspective on the Value of
Human Remains, in A. Katzenberg & S. Saunders (ed.) Biological Anthropology of the
Human Skeleton, 2nd ed.: 1-40. Oxford: John Wiley & Sons.

WATKINS, R. 2020. An Alter(ed)native Perspective on Historical Bioarchaeology.
Historical Archaeology 54(4): 17-33. https://doi.org/10.1007/s41636-019-00224-5.

WEIss-KREJcI, E. 2013. The Unburied Dead, in S. Tarlow & L. Nilsson Stutz (ed.) The
Oxford Handbook of the Archaeology of Death and Burial: 169-90. Oxford: Oxford
University Press.

WESCOTT, D. 2018. Recent advances in forensic anthropology: decomposition research.
Forensic Sciences Research 3(4): 327-42.
https://doi.org/10.1080/20961790.2018.1488571.

WILDER, H.H. 1923. Notes on the Indians of Southern Massachusetts. American
Anthropologist 25(2): 197-218. https://doi.org/10.1525/aa.1923.25.2.02a00040.

WILDER, H.H. & R.W. WHIPPLE. 1917. The position of the body in Aboriginal interments in
Western Massachusetts. American Anthropologist 19(3): 372-87.
https://doi.org/10.1525/aa.1917.19.3.02a00030.

WILHELMSON, H. 2017. Perspectives from a human-centred archaeology: Iron Age people
and society on Oland. Lund. PhD dissertation. Lund University.

WILHELMSON, H. & N. DELL’UNTO. 2015. Virtual taphonomy: A new method integrating
excavation and postprocessing in an archaeological context. American Journal of
Physical Anthropology 157(2): 305-21. https://doi.org/10.1002/ajpa.22715.

WILLIS, A. & N. TAYLES. 2009. Field anthropology: application to burial contexts in
prehistoric Southeast Asia. Journal of Archaeological Science 36(2): 547-54.
https://doi.org/10.1016/j.jas.2008.10.010.

WYLIE, A. 1985. The reaction against analogy, in M. Schiffer (ed.) Advances in
Archaeological Method and Theory: 63—111. New York: Academic Press.

—. 1988. ‘Simple’ analogy and the role of relevance assumptions: Implications of
archaeological practice. International Studies in the Philosophy of Science 2(2): 134-50.
https://doi.org/10.1080/02698598808573311.

WyMAN, J. 1868. An account of some of the kjoeekkenmeeddings, or shell-heaps, in Maine
and Massachusetts. The American Naturalist 1: 561-84.

ZHou, C. 2011. Factors and processes causing accelerated decomposition in human
cadavers — An overview. Journal of forensic and legal medicine 18(1): 6-9.

ZUCKERMAN, M. & G. ARMELAGOS. 2011. The Origins of Biocultural Dimensions in
Bioarchaeology, in S. Argawal & B. Glengross (ed.) Social Bioarchaeology: 13—43.
Chichester: Wiley-Blackwell.

93





