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ABSTRACT

Exploring Intersectional Identities and
Geographic Origins in Ancient Nubia
at Tombos, Sudan
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As part of an intersectional investigation of changes in identity and lifeways during sociopolitical changes in the
ancient Nile Valley, strontium isotope analysis has provided a useful entry for understanding local practices. At
the site of Tombos, human residential mobility was spurred through Egyptian imperial actions in Nubia during
the New Kingdom period (~1450-1050 B.C.). During this period, immigrants and locals interacted and influenced
cultural symbols displayed in burials with migration ending with Egyptian occupation. Through the examination
of multiple overlapping identities and experiences, patterns emerge. Isotopically identified locals are exclusive in
tumulus graves and flexed body position (all skeletally sexed as female), consistent with the surrounding region.

However, locals also used materials and practices associated with the colonizers, including pyramid, chapel,
and shaft tomb types; extended body position; coffins; and artifacts. These variations provide evidence of simul-
taneous experiences of multiple social statuses at Tombos. The findings provide fruitful avenues to explore mo-
tivations for varying identity expression related to such ideas as family traditions, religious beliefs, gender
dynamics, deliberate signaling, and the concept of foreignness. Theoretical and intersectional approaches to iso-
tope analyses also necessitate a reassessment of methodological, analytical, and ethical issues associated with
research.
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10 Geographic Origins and Intersectional Identities at Tombos, Sudan

As a method that has been in use for decades, isoto-
pic analysis of human skeletal remains as a means to
investigate human mobility has become increasingly
sophisticated through methodological advancements,
more complex research questions, and more nuanced
interpretations. As with other types of bioarchaeolo-
gical studies, researchers seek to use isotopic data
within an archaeological and theoretical framework.
At its core, bioarchaeology is contextual and explicitly
interdisciplinary, integrating data, methods, and the-
oretical perspectives from archaeology, biological
anthropology, cultural anthropology, history, medi-
cine, geography, and other disciplines (Buikstra 1977;
Buzon 2012; Buzon et al. 2005) with an increased em-
phasis on social theory in recent years (e.g., Cheverko
et al. 2020; Geller 2021; Knudson and Stojanowski
2020). The integration of isotopic data with multiple
axes of identity representing within-community di-
versity enriches interpretations and enables research-
ers to focus on the presence of various crosscutting
and/or embedded communities (Blom 2017; Buzon
2012; Torres-Rouft and Knudson 2017), highlighting
the advantage of this bioarchaeological approach to in-
tersectionality research (DeWitte and Yaussy 2021).
This article focuses on strontium isotope analysis
(*’Sr/*¢Sr) of human mobility at Tombos in modern-
day Sudan, located at the Third Cataract of the Nile
River (Fig. 1), integrated with a rich set of mortuary
and skeletal data that has been gathered from more
than two decades of work at the site. In particular, this
study seeks to explore aspects of identity as demon-
strated in mortuary practices enriched through the
lens of strontium isotopic determination of geographic
origin. Within the dynamic sociopolitical landscape of
Egyptian colonial activities in Nubia and the develop-
ment of multicultural communities, what can these
combined data sets add to our understanding of the
processes of identity expression in mortuary prac-
tices? How do reflections of identity change over time
during and after imperial activities? What do the de-
mographic and socioeconomic variables indicate
about processes of immigration and community com-
position? An assessment of methodological, theoreti-
cal, and ethical issues is also presented as more
strontium data are gathered for the Nile Valley region.

Theoretical Background and
Axes of Identity

Contemporary researchers and archaeologists inter-
ested in identity formation and transformation find
challenges to understanding these processes in vari-
ous contexts. The deep time depth of archaeological
investigations can greatly contribute to a long-term

perspective on identities (e.g., Hu 2013). While many
archaeological studies rely on linking the material re-
mains to social identities, the lack of systematic cor-
respondence is recognized (Allaire 1987). How
material culture changes over time in a particular
community allows for the documentation of these
transformations (Buzon et al. 2016). Research on
cultural affiliation and ethnicity clearly shows that
identity markers are mutable. This flexible and con-
textual character of identity is often most apparent in
times of interaction and conflict (Eriksen 1992;
Graves-Brown 1996; Herbert 2003; Jones 1997). The
processes of intercultural consumption, involving
appropriation, adaptation, indifference, and rejec-
tion, can be traced to explore the usage and develop-
ment of cultural expressions over time (Dietler 2010).

Mortuary practices, which can represent the actual
or ascribed roles of the deceased, are considered a sig-
nificant expression of identity (Emberling 1997; Hall
1997). These visual and often public displays of iden-
tity become imprinted onto the landscape (Buzon
et al. 2016). From an archaeological data standpoint,
how researchers define and categorize identities and
groups used in the research is important. These dis-
tinctions can impact theoretical implications of iden-
tity research. For instance, in the Nile Valley, the
names we use for ancient communities are fraught
with complications. As de Souza (2021) notes, early
twentieth-century scholars constructed names of
groups in Nubia, such as Kerma or C-Group, based on
perceived material culture differences. The term “Nu-
bia” itself is a word that did not come into usage until
millennia after the earliest groups inhabited the re-
gion. The area was referred to as Kush during the
time of the Tombos site occupation (Smith 2003).
While we have some information from Egyptian
texts about how people perceived of themselves and
others (Smith 2003), the concepts have an elite bias,
with the majority of views unrepresented, including
those from Nubia who did not have written records
during the period under study (Rilly and de Voogt
2012).

We recognize that identities are not stable. It is clear
from the work of many scholars that inhabitants of the
Nile Valley interacted regularly through the millennia
and have a shared interconnected Neolithic back-
ground (de Souza 2021; Smith 2019). Groups should
not be treated as bounded and distinct within the re-
strictions of these archaeologically derived names. For
instance, we must question if materials and practices
typically associated with “Egyptian” and “Nubian”
were strictly perceived as such by the ancient inhabi-
tants. This issue was also highlighted by a critique of
an ancient Egyptian DNA analysis that failed to ad-
dress alternative interpretations and recognize the
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Figure 1. Nile Valley sites with published *’Sr/*Sr data.
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interconnections of African regions (Gourdine et al.
2020).

Demographic variables such as age and sex can pro-
vide useful information about possible social sub-
groups who may have experienced life differently.
Both are subject to specific cultural understandings
associated with the social roles of life stage and gen-
der. Skeletal features associated with sex exist on a
continuum without strict binary distinctions. In fact,
some individuals may not have typical sex chromo-
somes of XX/XY, or their bodies may not conform to
a particular suite of osteological traits. Biological sex
does not conclusively associate with how individuals
understand gender identity (Agarwal and Wesp 2017).
Gender is an integral aspect of identity that intersects
with other social patterns, although it can be difficult
to comprehend for past communities. Researchers of
gender in the ancient Nile Valley recognize a correla-
tion between biological sex and gender roles in some
contexts (Li 2017; Mati¢ 2016). As such, skeletal sex is
used as a starting point for possible gender patterns
with the acknowledgment that identities may be ob-
scured with the remains available. The incorporation
of isotopic examination of geographic origins provides
another lens through which identities can be viewed
within the context of regional patterns. Locals and
nonlocals, as identified through isotopic methods, en-
able researchers to explore differences in identity
markers as portrayed in mortuary practices and
strengthen researchers’ abilities to use contextual bio-
archaeological data to advance our theoretical under-
standings of the processes.

Isotopic and Bioarchaeological
Research at Tombos

Tombos was initially known from Egyptian inscrip-
tions dating to the New Kingdom colonial period in
Nubia (ca. 1500 B.C.). Through the 10 seasons of exca-
vations at Tombos since 2000, data from artifacts,
burial practices, and skeletal analyses have been com-
piled. Excavations in the nearby town have revealed
mud brick structure foundations belonging to admin-
istrative and/or religious buildings as well as a dry
moat and wall system outlining a very large, fortified
town. These findings indicate that Tombos could be
the ancient fortress of Taroy that is mentioned in
Egyptian documents (Smith and Buzon 2018). Dating
of these materials reveals it was founded in the mid-
eighteenth Dynasty of Egypt (ca. 1450 B.C.). Cemetery
remains date to shortly after this time and show con-
tinued usage into the Napatan period (~750 B.C.). A
community of people created tombs (beginning ca.
1400 B.C.) using Egyptian styles and burial practices,

but findings also indicate that some individuals used
more local practices. The combination of burial
practices and mortuary artifacts with skeletal analy-
ses provided evidence for a culturally and biologi-
cally diverse group of people who may have been
Egyptian colonists and locals (Buzon 2006; Smith
2003). Given the premise that Egyptian administra-
tors and colonists had moved to this location, and
that Tombos and the likely site of origin (Thebes area
in Egypt) are geologically different, earlier studies
tested the usefulness of strontium isotope analysis
(Buzon et al. 2007); this resulted in a range of stron-
tium isotope values that correspond to the geologic
variation.

Strontium isotope analysis at Tombos began with
the goal to further explore population composition
and evidence for human mobility within the con-
text of biological and cultural variation demonstrated
via mortuary and skeletal morphological analyses
(Buzon 2006). Each area investigated at the site
(chamber tombs, pyramid/chapel structures, tumuli)
allows for an assessment of patterns regarding the re-
lationship between various aspects of burial practice
and skeletal markers that may relate to identity. Is
there correspondence between different tomb struc-
tures that may represent different social groups and
geographic origin? Do the isotopic data add to our
understanding of how material symbols are used in
this multicultural community over time? Are we able
to illuminate different segments of the community
through a subtle variation in traditions linked with
isotope data?

The cemetery at Tombos is divided into three main
areas (Fig. 2). The northern portion contains pits and
underground mud brick chamber tombs (that would
have once had mud brick superstructures). They are
similar to tombs found in Egypt, which are large com-
munal structures designed for multiple individuals.
Based on burial inclusions and practices from the in-
tact burials, we associate this cemetery area with lower-
ranking bureaucrats and individuals employed as
scribes, artisans, and servants (Buzon et al. 2016; Smith
2003). Individuals from this area have shown the larg-
est amount of nonlocal ¥Sr/*Sr values, with the highest
amount during the founding of the colonial commu-
nity (Buzon and Simonetti 2013; Buzon et al. 2016).

The western area of the cemetery is a field of pyra-
mids, chapel and shaft tombs, and pits. One large
pyramid structure is associated with a high-level
Egyptian administrator, an individual named Siamun,
the Scribe Reckoner of the Gold of Kush, an adminis-
trative position below the viceroy and military
commander of the colony (Smith and Buzon 2018).
This pyramid included a large chapel courtyard and
was decorated with funerary cones inscribed with
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Figure 2. Site map of Tombos.

his name and title. Several subsidiary burials in pits
around the tomb were also excavated. Several other
large pyramids at the site remain largely unexca-
vated due to logistical concerns. Additionally, several
chapel and shaft tombs were excavated in this area.
All of the tombs in this portion of the site were com-
munal and likely included the remains of a primary
elite individual as well as family members and house-
hold staft. In general, the preservation of all types of
materials was relatively poor in this section of the
cemetery in the large tombs due to moisture and
chamber collapse. Burials in more shallow pits were
also found around many of these large tombs. The
burials in the pits were comparatively very well pre-
served and usually undisturbed. Most contained just
one individual. Primarily dating to the Egyptian co-
lonial period, approximately 10% of these samples
were outside of the local range (Schrader et al. 2019),
with all individuals buried in Egyptian-style struc-
tures and using Egyptian practices, with the excep-
tion of a few individuals.

The eastern portion is the location of the tumulus
graves, a burial tradition found in the local region of
Nubia. Tumuli were identified by the presence of irreg-
ular drystone circles. The tumulus superstructures
covered rectilinear shafts consistently oriented east—
west and led down to a north-facing side chamber/
niche in all but two, which had south-facing chambers/
niches perhaps due to the location of boulders (Buzon
et al. 2016). Local tumulus graves were shown to begin
during this colonial period, extending into the subse-
quent early Napatan, and only local strontium values
are found in these individuals (Buzon and Simonetti
2013; Buzon et al. 2016). The most recent excavations in
2020 at Tombos focused primarily on tumulus graves
in the eastern portion of the cemetery. This current
study reports results from recent excavations and the
contextualization of older data within a more detailed
examination of identity markers, as well as regional
data to better understand how this information can be
used to answer theoretical research questions and con-
sider the methodological limitations.
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Methods and Samples

The mortuary structure types were documented (su-
perstructure, if present, and substructure) along with
burial containers (such as coffins made of wood or
pottery, wooden beds, reed matting), associated ar-
tifacts (typically jewelry and pottery), body position
(generally extended on back or flexed on side), and
body orientation. Poor preservation of organic mate-
rials due to termites and damp conditions affected our
ability to observe burial containers at times. Supine
burials are consistent with body positions found in
Egypt during the same period. Egyptian burial tradi-
tion includes the use of coffins, both wood and ce-
ramic (Ikram and Dodson 1998; Smith 2003). Flexed
burials are typical of local Nubian traditions, like
what is found at nearby Kerma (the first kingdom of
Kush). Nubian practice is often associated with beds
in burial (Bonnet 1991; Smith 1992; Williams 1991).
Chronological information was obtained from radio-
carbon dates of organic materials and datable objects
(style seriation and inscriptions; Buzon et al. 2016). It
should be noted that this type of study is necessar-
ily biased by a reliance on material remains, such as
those mentioned above. Some markers of identity are
underrepresented due to preservation and analytical
issues, such as some types of organic remains and
nonmaterial markers such as language (Spencer 2014).
Due to ancient tomb usage and disturbance, some
samples included in the strontium isotope analysis
come from isolated crania and burials that were no
longer intact; age estimation and body position were
not observable for all individuals.

The main research interest for the Tombos site is the
identification of nonlocal individuals who could rep-
resent immigrants from Egypt during the colonial oc-
cupation of Nubia. Tombos is located at the Third
Cataract of the Nile River, which is an outcrop of gran-
ite (Whiteman 1971). The cataracts along the Nile are
the boundaries between Nubian sandstone and base-
ment complex (Edwards 1989; Whiteman 1971). The
local range at Tombos as established by modern and
archaeological faunal samples is ¥Sr/**Sr = 0.70710-
0.70783. The area of Thebes in Egypt, a likely location
for the origin of colonists, is in a region primarily
dominated by limestone; marine carbonates have an
average value of ¥Sr/*Sr = 0.70907 (Burke et al. 1982).
Hence, individuals with the higher ¥Sr/*Sr signatures
are hypothesized to have come from Egypt. There are
five human samples from Tombos with values below
the local range, which could be associated with sites
further south in Nubia rather than north in Egypt
(Buzon and Simonetti 2013; Simonetti et al. in review).
Given this limitation, “nonlocal” for the purposes
of this study refers to the ¥Sr/**Sr values above the

local range that are more likely to be associated with
Egypt.

Strontium isotope analyses were conducted at the
University of Notre Dame Midwest Isotope and Trace
Element Research Analytical Center (MITERAC) in
a class 1000 cleanroom facility and prepared using pre-
viously published methods (Buzon et al. 2007; Buzon
and Simonetti 2013). A NuPlasma IT MC-ICP-MS was
used to obtain the strontium isotope ratios. Repeated
analyses of a 100-ppb solution of the NIST SRM 987
strontium isotope standard during the course of this
study yielded an average ¥Sr/*¢Sr value of 0.710230 *
0.000025 (20; n = 10). Trace element analysis of ura-
nium (U) and calcium (Ca) using Nu Instruments At-
tom HR-ICP-MS and ICP-OES units was conducted
to assess postburial contamination. An additional 10
human samples from recent excavations at Tombos
are reported in this article along with reinterpreted
previously published data (Buzon et al. 2007; Buzon
and Simonetti 2013; Schrader et al. 2019).

Additional isotope systems have proven useful in
assessing diagenetic alteration in samples. Simonetti
and colleagues (2021) use lead (Pb) isotope composi-
tions and uranium/lead (U/Pb) ratios to demonstrate
that groundwater associated with the proximity of the
site to several wadi flood plains has affected the
Christian-era human samples from El-Kurru, Sudan.
Pb isotope compositions in these samples generally
correlated with the U/Pb values, which can be inter-
preted as diagenetic alteration by groundwater with
variable U/Pb ratios. However, there is no correlation
between the Sr and Pb isotope compositions at El-
Kurru, supporting the idea that diagenetic alteration
did not impact the ¥Sr/**Sr values due to the higher
contents of Sr in tooth enamel in comparison to Sr in
groundwater. Because of the very low abundance of Pb
(typically <1 ppm) in nonaltered tooth enamel, Pb
isotopes are especially useful in observing diagenetic
alteration (Simonetti et al. 2021).

With export permitted by the National Corporation
for Antiquities and Museum in Sudan, the human
skeletal remains are curated at Purdue University. Se-
lected pottery sherds are curated at the University of
California, Santa Barbara. The remaining archaeolog-
ical materials remain in Sudan. Age and skeletal sex
estimates were made for each individual in the study
when the necessary elements were present. Transition
analysis was used to estimate age for adults (Boldsen
etal. 2002), using the category of “Black” for the anal-
yses with the understanding that the reference sam-
ple is based on twentieth-century individuals from the
United States. For juvenile remains, dental develop-
ment, union of epiphyses and ossifications centers,
and long bone length were used to determine age
(Buikstra and Ubelaker 1994; Cunningham et al.
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2016). Adult individuals were examined for skeletal
changes associated with sexual maturation for males
and females (Buikstra and Ubelaker 1994).

Results

Ten new samples are presented here (Table 1). Eight
of the samples come from the eastern part of the cem-
etery from individuals buried in tumulus graves. All
of these eight samples have strontium isotope ratios
within the established local range (*’Sr/*¢Sr = 0.70710-
0.70783) at Tombos. Six have female skeletal charac-
teristics, and two have male characteristics. All are
adults, ranging from 25 to 34 years to 50 to 69 years,
with one cranium aged only to indeterminate adult.
There are two individuals from the western part of the
cemetery. One (#181) is a much later intrusive flexed
adult female burial in a New Kingdom chapel tomb
that dates to the Meroitic period (366-106 B.C.) and
has an #Sr/*Sr value that is on the edge of nonlocal.
The second western burial is an adolescent from a pit
grave, also with a nonlocal ¥Sr/*¢Sr value. Interest-
ingly, this individual was buried prone, which is not
typical for Egyptian or Nubian practices. The close-
ness of the lower limbs to each other and of the upper
limbs to the torso indicates wrapping. However, the
position may not have been intentional; wrapping may
have inadvertently resulted in this placement (Smith
2003). The uranium ppm for these samples is 0.03
or below, indicating a low chance of postburial
contamination.

Combined with previously published strontium iso-
tope data from Tombos (Buzon et al. 2007; Buzon
and Simonetti 2013; Buzon et al. 2016; Schrader et al.
2019), the total number of ¥Sr/**Sr samples from the
site is 145, including 68 females and 37 males. Individ-
uals with ¥Sr/*Sr values within the local range
(Fig. 3, open bars) are found in all age-at-death cate-
gories (63 have age estimates), with 57 females and

Table 1. Sample Information’

15

27 males. Individuals with values outside of the
local range (solid bars) are distributed from 8 to
14 years of age to 50 to 69 years of age, indicating that
they may have lived elsewhere during childhood
tooth development (11 have age estimates), with 11
females and 10 males.

The majority of the northern and western burials
were created during the New Kingdom Egyptian co-
lonial period in Nubia (~1500-1050 B.C.; 25/95, 26%
nonlocal). Five individuals from these area date to the
postcolonial, early Napatan period in Nubia (~1050-
750 B.C.), and are all local; one dates to the Meroitic
period (radiocarbon 366-106 B.C.) and is slightly
above the local range. The use of tumulus graves in the
eastern area begins in the late New Kingdom—five
samples have radiocarbon dates that are fully or par-
tially within the New Kingdom (Buzon et al. 2016).
The remaining 20 date to the early Napatan period
(corresponding to the Egyptian Third Intermediate
Period). Except for the intrusive Meroitic burial, all
nonlocal values come from individuals dating to the
Egyptian colonial period during the New Kingdom,
and none date to the postcolonial early Napatan
period.

The examination of strontium isotope ratio data by
tomb type reveals some differences between the tomb
types and cemetery areas (Fig. 4). The most striking
is that all of the samples from the tumuli, which are
located in the eastern portion of the cemetery,
fall within the local range (n = 25). Many of the
samples from the other tomb types—chamber tombs
in the northern cemetery, pyramid-chapel tombs in
the western cemetery, and pit tombs distributed be-
tween both northern and western areas—are con-
centrated within the local range as well. However,
these tomb types also have individuals outside of the
local range: 31% of the chamber burials (16/52), 36%
of pit burials (5/14), and 7% of pyramid burials (4/54).

All of the sampled flexed burials (n = 9) have local
strontium isotope ratios. Flexed individuals are found

Specimen Tomb and Burial Tomb Tooth 7Sr/%Sr Age Sex
181 U47-Tombl-B2 Chapel 0.70793 50-69 Female
183 U47-Tomb2-B1 Pit 0.70864 12-15 Indeterminate
196 U57PitB Bl Tumulus 0.70747 50-69 Female
197 U57PitB isolated Tumulus 0.70763 Indeterminate Female
198 U57PitBB2 Tumulus 0.70734 25-34 Female
199 U51L3B1 Tumulus 0.70741 25-34 Male
200 U50L4B1 Tumulus RM 0.70752 50-69 Female
201 U52B1 Tumulus 0.70741 25-34 Female
202 U52B2 Tumulus 0.70732 50-69 Female
203 U55L4B1 Tumulus 0.70757 25-34 Male

"The ¥Sr/*Sr values for samples 196-203 are also listed in Simonetti et al. (in press).
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Figure 4. Distribution of samples by tomb type.

in the chamber, pyramid/chapel, and tumulus tomb
types; this burial position was common in the local
Nubian region. Conversely, 11 of 50 extended burials
(22%) have nonlocal strontium isotope ratios. Found
in all tomb types, three of the nonlocal individuals are
found buried in a coffin, and one was found wrapped
in a reed mat. For the local individuals, a variety of
burial containers were found, including coffins, reed
matting, baskets, bed (indicative of local practice), and

Pyramid-Chapel Tumulus

organic remnants that could be either decayed coffin
or bed.

Discussion

Intersections in identity

As an Egyptian colonial site dating to the New King-
dom expansion of the empire, Tombos is an ideal
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location to use isotope analysis to complement our
understanding of the processes of imperialism and the
impact of these sociopolitical processes on the local
community in Nubia. The integration of ¥Sr/*Sr data
provides an opportunity to explore how various axes
of identity intersect during this time of change. Stron-
tium isotope analysis of human tooth enamel permits
us to identify individuals whose ratios are outside of
the local range, indicating that they moved locations
after development of their teeth, as first-generation
immigrants. The examination of various axes of iden-
tity with isotopic markers of geographic origin allows
for an intersectional approach that considers the mul-
tiple overlapping categories that people experience in
life (Crenshaw 1990).

Temporal change

During this colonial period, it is documented in tex-
tual records that some individuals relocated to new
communities in Nubia from Egypt (O’Connor 1993).
Did reflections of identity change over time at Tom-
bos during the establishment, maintenance, and even-
tual collapse of colonial governance? Individuals
isotopically identified as nonlocal (25/145, 17%) are
found at the beginning use of the site in the mid-
eighteenth Dynasty and continue through the end of
the colonial New Kingdom period. The burial prac-
tices (body position, burial container, and tomb type)
of these nonlocal individuals correspond with Egyp-
tian traditions. Dating to the colonial New Kingdom
period, the western cemetery with pyramid, chapel,
and shaft tombs show a relatively small percentage of
nonlocals (9%, 5/54), and the northern cemetery of
chamber tombs has a higher rate (30%, 16/52). Pit buri-
als scattered in these two cemetery areas also have
nonlocals (36%, 5/14).

No nonlocal individuals are present after the fall of
the Egyptian empire. Accordingly, the tumulus graves,
which primarily date to the postcolonial early Napa-
tan period, do not contain any nonlocal individuals.
This finding was noted in earlier studies (Buzon and
Simonetti 2013; Buzon et al. 2016) and continues
to hold with a 60% increase in sample size from re-
cently excavated tumulus burials. The majority of
these burials, using the local tumulus style, include a
more “foreign” extended body position within the
graves, associated with Egyptian religious practices.
The combination of local isotope values in burials
with traditionally local and nonlocal mortuary
practices highlights how these symbols may have
been used in different ways and changed over time.
Locals using Egyptian practices may be the descen-
dants of the original immigrants, or they could be lo-
cals who chose to use these rituals. Those adhering to

17

the local traditions are not identified as immigrants
in any case.

Socioeconomic status

The distribution of nonlocals within the tomb types
of the western and northern cemeteries sheds light on
the processes of community development and inte-
gration of various segments of society. Pyramid,
chapel, and shaft tombs were likely owned by an elite
individual and the family. However, these communal
tombs may also have included household staff from
different social levels (Polz 1995). Based on the in-
scribed funerary cones from Siamun’s pyramid at
Tombos, we know that at least one high-level Egyptian
administrator was present. Some nonlocals in this
area come from individuals with signs of high sta-
tus, such as an older child, with indications of tight
wrapping suggestive of mummification, a coffin, and
carnelian earrings. However, another nonlocal indi-
vidual, an adult female, was found in a reed mat cov-
ering, which is associated with lower status. These
findings indicate that elite households may have
come with staff to Tombos. Local individuals are also
found with a range of burial containers, indicating a
variety of societal levels and suggestive of the integra-
tion of local individuals (and descendants of immi-
grants) into these elite households.

The chamber tombs at Tombos are associated with
“middle-class” individuals, people who may have
worked with the Egyptian administration or who were
artisans, for example. The chamber tombs were ap-
proximately two meters deep, and two of the three
large chamber tombs that make up the bulk of the
skeletal sample from this cemetery area were very well
preserved (Units 6 and 7) and fully excavated. This
provides some confidence in the representativeness of
the isotope signature for the sample despite ancient
disturbance due to reuse. Thus, the relatively high
number of nonlocals from the middle-class graves im-
plies that people working in support of the colonial
administration were an important part of the immi-
grant community.

Demographic variation

Examining the various material culture with demo-
graphic data provides a view into the dynamics of this
colonial community and population composition.
Egyptian governmental officials, workers, and artisans
may have moved to Tombos from Egypt to support the
colonial community. As documented in Egyptian
texts, these roles are more common for men than
women (Mati¢ 2016). Nonlocal values are found
in both males (27%, 10/37) and females (16%, 11/68),
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indicating that females did indeed relocate to Tom-
bos. There are also some nonlocal individuals who
were still children at the time of death and burial. Of
the 23 children for whom strontium isotope ratio val-
ues could be analyzed, two older juveniles (older
than eight years of age) have nonlocal values. There is
also one nonlocal individual aged 15 to 24 who may
have come to Tombos as a child. With individuals in
all age categories through 50 to 69 years at death,
these data suggest that families may have relocated to
Tombos.

The combination of isotopic value and body posi-
tion reveals some noteworthy patterns, especially
when combined with sex. Individuals in a flexed po-
sition, which is associated with local Nubian tradi-
tions, are not concentrated in the tumulus graves;
they are found in all tomb types, including Egyptian
styles. The flexed individuals are not separated within
these tombs but placed directly next to extended buri-
als. This obvious link to local tradition in all tomb
types suggests that the marker of this axis of identity
alongside Egyptian positioned bodies reflects a desire
to deviate from Egyptian practices and/or maintain
local traditions (Smith and Buzon 2018). These flexed
individuals all have strontium isotope ratio values
within the local range, indicating their local origin.
Additionally, the flexed burials are all individuals
whose features suggest a skeletal sex of female. This is
a trend that has held consistent in the more recently
excavated burials from this current study as well as
Schrader and colleagues (2019).

The integration of strontium isotope data has illu-
minated our understanding of intersectionality at
Tombos. Individuals identified as local used both re-
gional and “foreign” (or once foreign) cultural sym-
bols during the sociopolitically dynamic Egyptian
colonial period and the subsequent early Napatan
periods. It is also possible that the subsequent gen-
erations of Tombos inhabitants from multicultural
families that began many years prior may not have
meaningfully recognized certain practices once asso-
ciated with Egypt as “foreign” anymore. The cultural
associations of objects and practices can change over
time, especially through centuries of interaction, with
once foreign objects becoming a part of local practice
(Akmenkalns 2018; Spencer 2014; Van Gijseghem
2013). Thus, practices associated with foreign colonists
and local inhabitants may not have held the same
meaning after years of interaction. Additionally, fe-
males may have played key roles in the maintenance
of local traditions, including flexed burial position and
tumulus grave structures. Immigrants to Tombos
from Egypt likely included family members of differ-
ent ages and people of different socioeconomic sta-
tuses, such as household staff, as demonstrated by the

variable mortuary treatments. The bioarchaeological
intersectional approach serves to further expand the
theoretical considerations of how regional, ethnic, cul-
tural, and group identities are defined in the ancient
Nile Valley. An enriched understanding of the main-
tenance and transition of cultural symbols used in
mortuary practices by various groups is provided
through this contextual approach combined with
chemical isotope markers of origin.

Methodological and Practical Issues

Strontium isotope data from Tombos have been used
to understand changes in population composition
in this community that was established during the
Egyptian colonial occupation of Nubia and was occu-
pied for some centuries during and after the imperial
rule. With Tombos, we have used strontium isotope
analyses to ask if migration, defined as one-way,
long-term, permanent relocation (Gregoricka 2021),
has occurred from Egypt during the New Kingdom
occupation of Nubia. Nonlocal values correspond
with some individuals who display Egyptian-style
burial traditions in terms of tomb style, burial posi-
tion, burial container, and artifacts. This lends some
support to the validity of the method in a region where
analyses of human residential mobility using ¥Sr/**Sr
began fairly recently (Buzon et al. 2007), and many sites
in the Nile Valley region have not been explored.
Previous research has documented that some sites in
Nubia, such as Kerma, located 10 km from Tombos,
have values similar to the Tombos local range
(®’Sr/%¢Sr = 0.70710-0.70783). Kerma human values
primarily range from ¥Sr/*Sr = 0.70718-0.70758. Data
from the site of Qurneh near Thebes, a likely location
of origin for Egyptian colonists, have higher strontium
isotope ratios, with human values primarily ranging
0.70761-0.70790 (Buzon and Simonetti 2013).

We must also consider that mobility, defined as
movement across shorter distances within one’s own
cultural or political boundaries, may also have oc-
curred (Gregoricka 2021). However, as more data are
gathered by the authors as well as other researchers
working at sites in the Nile Valley region, it is becom-
ing apparent that many sites in the Nile Valley, espe-
cially in Sudan, where more studies have been
completed, overlap to a large extent (Fig. 5). The sim-
ilarity in human values and local ranges as determined
by faunal samples indicate that caution should be
taken when interpreting mobility between sites in the
region. Research should be confined to questions
where the possible origin location and site under in-
vestigation show sufficient geological differences and
where available data are sufficiently variable between
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Figure 5. ¥Sr/*Sr values of Nile Valley sites - box (Buzon et al. 2007; Buzon et al. 2016; Buzon and Simonetti
2013; Kozieradzka-Ogunmakin 2021; Osypinska et al. 2021; Retzman et al. 2019; Schrader et al. 2019;
Simonetti et al. 2021; Stantis et al. 2020; Touzeau et al. 2013).

possible origin and burial place. Researchers have doc-
umented that strontium isotope data are often mis-
understood and misinterpreted, especially when used
by nonspecialists (Madgwick et al. 2021). It is import-
ant that isotope data are used collaboratively with
other types of archaeological data; complementary
isotope systems may also provide fruitful new avenues
of research (Simonetti et al. 2023).

When considering the relocation of children and
family members, it is important to note that the inter-
pretation of strontium isotope ratio values in perma-
nent human teeth is complicated by lactation. While
many of the teeth sampled from Tombos are premo-
lars (Buzon et al. 2007; Buzon and Simonetti 2013;
Buzon et al. 2016; Schrader et al. 2019), which primarily
develop after lactation (with some possible crossover
into the weaning period), some substitutions were
necessary at times when premolars were not avail-
able. Clinical research has shown that calcium in
breastmilk is mobilized from skeletal calcium stores
rather than diet due to hormonal cycles (Kovacs 2005,
cited in Yazicioglu 2017). Teeth, such as the first mo-
lar, that form during lactation will reflect the stron-
tium isotope ratio of the location of the mother’s
residence prior to nursing (where skeletal tissues

developed), rather than the location of the child
(Yazicioglu 2017). Thus, it is possible that some indi-
viduals will have nonlocal signatures when born lo-
cally if the mother recently relocated.

Preservation may play an important role in who can
be studied and may bias the available sample. Of the
dozen or so pyramid, chapel, and shaft tombs, few had
well-preserved remains. These tombs are deep—more
than 5 m deep—and this western area of the site ap-
pears to have been more affected by groundwater than
the northern section of chamber tombs. Many of the
tombs had a damp burial matrix with skeletal remains
and artifacts in comparatively worse condition. For
many of the tombs, we were unable to continue or
complete excavation because the damp conditions
caused structural damage to the underground cham-
bers. Thus, most of the burials excavated were in the
shaft leading to the main chambers. The tomb owner
and other elite family members would be located at the
foundation of the main chamber. It was rarely reached
for most tombs. As a result, the sample is likely skewed
toward less elite individuals and people who were bur-
ied some years after the tomb was created (i.e., not
the first placement of burials, which may make them
more likely to be locals).
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Ethical Responsibilities

Other interpretive issues relate to conducting research
in ethical ways. The samples from Tombos were exca-
vated from a site in Sudan, a country that has allowed
the export of human skeletal remains for curation and
research as storage and museum spaces in Sudan have
filled (Fushiya 2021). As the discipline places more at-
tention on ethical standards with granting agencies
and publications requiring descriptions of permissions,
questions arise. Who should be consulted for permis-
sions to excavate, analyze, and export human remains?
In Sudan, permission is granted by the National
Corporation of Antiquities and Museums (NCAM),
the governmental antiquities agency. Over time, re-
searchers working in various communities in Sudan as
well as in other locations have begun to value interac-
tion with and input from communities local to the
archaeological sites (Fushiya 2021). For the Tombos
Archaeological Project (www.tombos.org), an effort
has been made to connect with different constituents
in the community, including adult men and women,
as well as school-aged children through a variety of
public lectures, educational materials, activities, and
site tours. Ongoing programs are in development, such
as community-based ethnographic research on percep-
tions of the archaeological site in the daily lives of com-
munity members and the archaeological research.

As highlighted by publications focusing on Africa’s
ancient DNA revolution, foreign researchers who take
samples for destructive analyses may be viewed as
“biocolonialists” (Avila Arcos 2018). Protocol sugges-
tions for ethical research include dignified treatment
of human remains, protection of cultural heritage, and
preservation of research opportunities along with ex-
changes with multiple stakeholders, including local
communities (Prendergast and Sawchuck 2018). Focus
on Sudanese academic collaboration and research ca-
pacity building is also vital. Toward this goal, the
American Sudanese Archaeological Research Center
(AmSARC; www.amsarc.org) was created in 2017 as a
U.S. nonprofit organization (author Buzon is a found-
ing member and current treasurer). The goal is to
support American and Sudanese research and collab-
oration by facilitating scholarly ties between institu-
tions and sponsoring research and contributing to the
research infrastructure. AmSARC offers tuition schol-
arships for Sudanese archaeological students pur-
suing MA and PhD degrees in Sudan, a research
grant for U.S. students/postdocs doing fieldwork in
Sudan, and frequent virtual lectures by Sudanese and
other researchers. AmMSARC members are involved
in several collaborative projects with Sudanese col-
leagues as well as institutional programs to expand
bioarchaeological and archaeological research and

training capacity (Buzon and Marshall 2022). Through
these engagements and continued work via the Amer-
ican Sudanese Archaeological Research Center, more
truly collaborative endeavors are the goal.

Conclusion

When used in conjunction with other types of archae-
ological data, the isotopic identification of residential
mobility has great potential to expand our under-
standing of population composition and dynamics of
identity in the past, enabling more detailed discus-
sions of theoretical research questions. For example,
highlighting the variation in ¥Sr/*¢Sr values along with
various axes of identity (ethnicity and cultural affilia-
tions via mortuary practices, sex/gender, socio-
economic class) provides new information about
subgroups that may have existed at Tombos during the
sociopolitical transitions that occurred during and be-
yond the Egyptian colonial occupation of Nubia.
Through the examination of 145 samples from Tom-
bos, it has become evident that practices associated
with area traditions are continued by local individu-
als along with the use of practices connected to the
colonizers that may have become incorporated into
local ways over time. Nonlocals are found in tombs
that display mortuary practices associated with the
colonizers. However, it is essential to not overlook the
possible sources of biases and other methodological is-
sues as researchers strive to incorporate theoretical
approaches. Additionally, concern for ethical research
should remain at the forefront of isotopic studies.
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