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1. Introduction to Oldenzaal & Maiden Crowns: what & why

Oldenzaal, a city in the province of Overijssel and in the region of Twente, has gained attention
in the past few years because of recent archaeological research. In 2011 and 2012 both ADC
ArcheoProjecten as well as RAAP (both Dutch commercial archaeological companies)
excavated the Plechelmusplein in Oldenzaal (fig. 1.1); it was a large scale archaeological
excavation of the cemetery that belonged to the Plechelmus church. The focus of this research
is on a funerary ritual: the so-called ‘maiden crowns’. This study will describe the ‘maiden
crowns’ and associated finds in association with the human skeletal remains. This short
introduction will provide some (historical) background on the city of Oldenzaal and these so-
called ‘'maiden crowns’.

1.1 History Oldenzaal & excavation

The history of Oldenzaal is broader than only its existence as one of the hanseatic cities, but
most data are known from this period; there are, however, also quite some data on the
medieval period. Moreover, there are also finds that date to the early Iron Age (Williams, 2013,
p.3) but these are scarce. The ‘earliest’ mentions in written resources appear to be from the gt
century (Oude Rengerink, 2011, p.14). From the Middle Ages to the 19" century, the history of
Oldenzaal can be divided up in 7 phases, which is based on data gained from various
archaeological excavations conducted in Oldenzaal (Oude Rengerink, 2011, p.16):

- The first phase pre-dates 750 AD. It is a pre-Frankish settlement, of which unfortunately
there are not much data. Only a few fragments of pottery from this period indicate
activity and/or a settlement in this period, which is probably a Merovingian settlement.

- The second phase is around 750-950 AD. Oldenzaal is a Frankish settlementin
Carolingian times. A church was probably built from wood or stone, with Christian
burials. The settlement would be near/around the church.

- The third phase, 950-1050 AD, is characterised by the start of the first structure known
as the Plechelmus church. This phase is also characterised by the start of the cemetery
around the Plechelmus church. The settlement Oldenzaal becomes a religious and a
administration center (Ottonian period).

- The fourth phase is around 1050-1250 AD. The Plechelmus church is built in this period,
in Romanesque architecture (12" century), which is still the present church. The
cemetery is expanded in this period, but also expansions and renovation of the church
happen in this period.

- Inthe fifth period, 1250-1625 AD, there is a continuous function of the church.

- The sixth period is around 1625-1825 AD and is characterised by the overtake of the
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Protestant Reformation. Because of this, the central Catholic function is gone. In 1810,
the Catholics regain their church again.

- During the last phase, from 1829, the cemetery is no longer in use. In 1899 several
renovations took place and the area around the church was paved and became the
Plechelmusplein. Recently, the Plechelmusplein has been renovated (see below) and
the church is one of the rijksmonumenten’: a national heritage site.

The archaeological research history of Oldenzaal appears to be very short, resulting in a lack of
data on the earlier settlements (see: Nationale Onderzoeksagenda Archeologie (NOaA), chapter
20 (Groenewoudt, Groothedde and van der Velde, 2006)). Therefore, one of the research
themes/questions from the NOaA is to gain more data on the development of Oldenzaal as a
settlement and city (NOaA 1.0).

Figure 1.1: topographical map of Oldenzaal, with the excavation area of the Plechelmusplein outlined in red. (Oude
Rengerink, 2011, p.60)
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The excavation of the Plechelmusplein

The reason for the excavation conducted in 2011 and 2012 was the renovation of the
Plechelmusplein. In total, approximately 5000m? was excavated, which resulted in 2750
excavated human skeletons (Williams, 2013). During the excavation, basic physical
anthropological data like sex and age of the individual were gathered. Using the most recent
data (from the evaluation reportage 2013), there are in total 2229 adults (556 males, 724
females and 949 indeterminable) 189 juveniles, 291 children and 41 indeterminable individuals.
Physical anthropological analysis was conducted on 200 of the 2750 excavated individuals; the
final age and sex estimations may differ from the aforementioned numbers. In accordance with
the statement of requirements (Programma van Eisen (PvE)) only primary burials were
documented. Of these 2750 individuals, DNA and isotopic samples were collected from 1005
individuals. Most of the individuals were buried on their back, with a head west and feet east
orientation. There were some exceptions, as 9 burials seem to be north-south orientated.
However, most of the burials were 'normal’ Christian burials (i.e. coffin burials) (Williams, 2016).
From calibrated data (14C) the oldest burial was dated to 615-745 AD, and from historical data
the youngest burial was from 1825 AD. The reportage was, however, still in progress when this
study was conducted; for final conclusions regarding the excavation the reader is referred to
Williams (2016).

This study will focus only on a selection of graves from the Plechelmusplein. During the
excavation, ‘greenresidue’ or ‘green stains’ were found on some skeletal regions of individuals.
This green residue was found on different body locations of in total 127 individuals. The most
frequent location was the head (77%) but other parts include the thoracic region and the pelvis
(6%), the limbs (5%) and hand/foot (3-4%). The majority of these burials were from the 17 -
19" century; at least from 1500 AD or later. The green residue/discoloration is the result of
copper material that was laid on the individual as part of the burial ritual, or was a component of
certain objects which were worn and with which the individual was buried. This can be from
parts of clothing (e.q. belt buckles) or jewellery (e.g. hair pins). With some individuals, the
copper staining came from fragments of copper wire which was placed on or around the skull,
as observed during the excavation. These copper wires resemble previously documented
‘Leonic wires' in English or ‘leonische Drahte’ in Germany (Lippok, 2011; Nooijen, 2013, p.40).
According to Lippok (2011), the presence of these specific Leonic wires, fabricated in Lyon and
with a specific chemical composition, are related to and associated with the phenomenon
‘maiden crowns’ or ‘maiden garlands’; a term used to describe these ‘crowns’ or specific
decorative wreaths that were given to the deceased (Morris, 2011, p.272).



There are some other examples with a similar decoration known from archaeological context
(e.g. Portegies, 1999, p.98; Sam et al., 2005, p.74) and the meaning, concept and construction of
such a ‘crown’ has been researched — though only fragmentary. Frequently, the appearance is
described as a metal frame decorated with organic material (e.g. leaves, flowers). The general
accepted theory for these decorations is that ‘maidens’ were buried with these (Morris, 2011,
p.272); which would mean that only unmarried females would receive such a burial ritual. Also,
besides the social-cultural research on this burial ritual, a much more technical research on this
burial custom has been conducted on material from Germany (Lippok, 2013), but not yet on
material elsewhere.

The individuals (n=127) found with green residue provide a useful source of information to
research this specific type of burial ritual. However, because of fragmentary research, additional
data are needed to establish a better general idea of this burial custom. For some of these
‘crown’ individuals (n=15) from the Plechelmusplein the presence of this burial custom was
certain; this was based on finds and discoloration on the skull. However, for the remaining
individuals(n=112) the presence of this burial custom could not be definitely established. As the
most frequent skeletal location documented with green discoloration was the skull, this did
suggest that these individuals were possibly also buried with a similar decoration. In addition,
the possibility that other types of headgear containing copper elements were present should
not be excluded; if possible, they need to be differentiated from the burial custom under study.
It appears that the visibility of this burial custom varies in archaeological context, which makes
the identification of this burial custom and related research difficult. Therefore, analyses on the
archaeological visibility, the definition and identification, and also to some extend the social-
cultural and chemical aspects, are needed to create a more complete dataset on this burial
custom. As for chemical data; during the excavation a chemical analysis was already conducted
on the copper fragments documented with the previously mentioned 15 individuals. It would be
an addition if further chemical testing could be done on human bone and other finds in order to
gain more insight on the chemical composition of the metal decorations. It may then also be
possible to research to which extend these metal decorations can be identified based on
chemical data and if they can be differentiated from other types of headgear and copper objects
not related with this burial custom. Furthermore, these aforementioned analyses of these
individuals and this specific type of burial ritual would be a huge addition to what is currently
known on this burial custom, and would also provide with some very detailed information about
this burial custom, especially for the Twente region, and moreover the Netherlands.






1.2 Research questions & research outline

Using these possibilities and the necessity to research this burial custom further, the goals of
this study were established. It should be noted that the term ‘maiden crowns’ or even ‘'maiden
garlands’ are mentioned throughout different (archaeological and historical) sources for this
burial custom. As similar (metal) decorations can be present but do not represent a crown, a
more general term is needed to cover all types of decorations associated with this burial
custom. For this study, the term ‘funerary headdresses' is used to cover these different types;
these will be further explained in the next chapter.

The main goal of this study is to analyse and research the identification and related
archaeological visibility of this burial custom in an archaeological burial context. The main
research question formulated for this study is: ‘what is the archaeological visibility of the burial
ritual using funerary headdresses and how can this burial ritual be identified in archaeological
context?’ The previously mentioned selection of human skeletal material from Oldenzaal will be
used; in this selection are those individuals for which it is certain this burial custom was present
(n=15), and a selection of individuals for which this is not completely certain (n=33). The
complete set (n=112) was not taken due to various reasons which will be explained in paragraph
3.1

To answer the main research question, several sets of data need to be gained from this
selection. These are data from different aspects; the physical anthropological research (1), the
inventory and analysis of the grave goods or other finds (2), and the chemical analysis of the
green discoloration on bone and other finds (3). Data on these aspects will provide a biological
profile, inventory of the grave goods and therefore material compositions of the (possible)
metal frame, and chemical compositions of the (possible related) metal decorations.

The data on the individuals of which the presence of this burial custom was definitely
established will be used to create an archaeological definition of this burial custom in the form
of several criteria (4). When the ‘uncertain’ individuals in the selection under study are
possibly/probably identified with these aid of these criteria, the chemical data and biological
data will be combined with presence/absence of this burial custom in order to gain insight into
possible differences and the archaeological visibility of this burial custom (4). Additionally, an
analysis of this burial custom occurring in historical data and archaeological data will be
conducted (4) to compare the findings of Oldenzaal with previously gained data on this burial
custom from Europe; specifically the Netherlands.



1) Physical anthropological research
The physical anthropological research provides data on aspects such as sex, age and remarks
about pathology1. It provides this research with a solid base; the biological profile of the
individuals which were (probably) buried with this burial custom. With this solid base the next
part of this research can be performed, i.e. the analysis of the burial custom itself. Sub-research
questions for this aspect include:

a. Whatis the skeletal inventory of the individual?
What is the age assessment of the individual?
What is the sex assessment of the individual?
Are there any pathological remarks, and if so, what do these remarks indicate?
What is the general preservation/conservation of the individual?
What is the date of burial?

~ 0o a0 0T

2) Inventory finds/material analysis
The second aspect is the inventory of any artefacts/finds on or with the buried individual. An
analysis and documentation of these finds offers insight in how certain metal (copper) objects
were placed within the grave, to determine which grave goods were present, and also the
possible reconstruction of these decorations. This inventory does not only include grave goods;
the locations and presence of green discoloration on bones are also documented. Another
focus are the metal decorations; elements/fragments of either a metal frame and/or
decoration(s). Their appearance, material category, and other remarks will be documented.
Also, the finds that were observed and documented during the excavation were studied and
documented by the ADC (Nooijen, 2016, pp.138-142) and will be combined with the material
analysis of this study. In the end, a general overview of the grave goods, finds, and/or metal
decorations (elements) will be given per skeletal region (see chapter 3). Sub-research questions
for this analysis include:
a. Whatis the location, appearance, size of any green discoloration present on the
bones?
b. What kind of other discoloration(s) and/or residue(s) is/are present on the
bones? If so, what is the location/appearance/size?
¢. Whatkind of objects/residue(s) is/are present in the soil residue?
Is it possible to correlate certain discoloration(s) and residue(s), and if so, what
does this correlation suggest?
e. Whatis the appearance/location/size of the metal decorations or metal
fragments?

! Usually, physical anthropological research is performed on a larger sample (>200 individuals) and with the data gained from these
individuals a population research can be conducted (distribution of age, sex, pathological remarks, comparison with other
populations). Because the sample size for this research is too small, and the fact that the sample was merely selected on the
presence of green discoloration and fragments of the metal decoration(s), this could not be conducted in this study.
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f.  What is the general overview of the grave goods, findings and/or metal
(elements) buried with the individual?

3) Chemical analysis

The third aspect, in relation to the second, is the chemical analysis of the green discoloration
and certain finds; a similar research conducted by Lippok (2013) for decorations associated with
this burial custom from Germany. All of the selected individuals in this study had green
discoloration present on the bones which will be chemically analysed — and if possible, also
their counterparts (the metal fragments, and/or other copper objects). The chemical analysis is
only an aspect of this burial ritual analysis, but it is the most important one. With the results of
the chemical analysis, a general idea of what these decorations and other finds related to this
burial custom consisted of can be formed. As Lippok (2011) associates the presence of Leonic
wires with the presence of this burial custom, this study will research to what extend it may be
possible to identify these Leonic wires based on the chemical composition. Though it should not
be excluded that different types of wires were used in this burial custom, the chemical analysis
will also allow researching the possibility that Leonic wires were present and to what extend
these specific wires are associated with this burial custom. The question whether or not
chemical analysis can contribute to and/or aid in identifying this burial custom is the main
research question for this aspect. Another focus of this chemical analysis is to research the
possibility to make a correlation between the metal decorations and the residue they have left
on the bone using chemical data. The chemical analysis of green discoloration on the bones will
also allow indicating if there are specific objects, based on their chemical composition, placed at
certain locations on the individual. Therefore, these sub-research questions were established:

a. Whatis the chemical composition of the documented green discoloration?

b. Whatis the chemical composition of any other documented
discoloration(s)/object(s)/residue(s)?

¢. Whatis the chemical composition of the documented metal decorations/metal
elements? What kind of specific elements are present which may aid in
chemically identifying this burial custom?

d. Whatis the chemical correlation between the green discoloration and its
counterpart (i.e. the metal decorations/metal elements — if this was possible to
reconstruct)?

e. Whatis the chemical correlation between object(s)/discoloration(s) and certain
location(s)/pattern(s)/skeletal region(s)?

f. How can the chemical data aid in distinguishing certain objects?



4) Comparison of findings

The last aspect is to combine data from the previous aspects with general data on this burial
custom. These general data will be gained from both archaeological examples of this burial
custom (regions of the Netherlands and Europe in general) and from historical sources (only the
region of the Netherlands). These data will give an indication to which objects and decorations
can be archaeologically expected for this burial custom, as well as possible regional/local
differences; therefore also providing the possibility to research and discuss the general
archaeological visibility of the decorations associated with this burial custom. In addition, with
the data gained from the previously mentioned aspects, further analyses on presence/absence
of this burial custom and biological data as well as a comparison of this burial custom are
possible. Besides using these data to answer the main research question, this will also allow a
more detailed insight on some aspects of this burial custom (e.g. age of the individual) and
place the results of this study in a larger context. For the latter, both the archaeological
examples from the Netherlands as well as the results of this study will be compared with
archaeological examples from Europe; it may indicate similarities or differentiation in this burial
custom between countries or regions. The sub-research questions are as follows:

a. Whatis currently known from archaeological data on this burial custom? What is
the available data on location/time period/type of this burial custom as well as
decorations?

b. What data do Dutch historical sources provide on this burial custom, such as
time period, decorations, conducting the ritual, and possible local variation?

¢. Based on archaeological and historical data on this burial custom, what is the
definition of this burial custom? What is their appearance (decorations)?

d. Based on data from the physical anthropological analysis, the finds analysis, and
the chemical analysis, what is the definition of this burial custom for this study?

e. Whatis the general appearance of these decorations associated with this burial
custom?

f.  Which decorations can be generally expected in archaeological context and
which decorations will be archaeologically invisible? Are local/regional
variations in this burial custom present and if so, what are these variations?

g. Based on data from this study, can any social-cultural differences be observed? If
so, what are these differences?

h. When results of this study are compared to other archaeological/historical
examples of this burial custom, are there any similarities/differences between
decoration/construction of this burial custom present?

The burial custom(s) from this time period is/are far more detailed that presented in this
chapter; the next chapter will therefore provide background data. Both archaeological and



historical data on this specific burial custom will be presented. In addition, as grave goods are
generally substantial (the aforementioned objects from clothing or jewellery) in this time period
(18" -19" century), general copper (alloy) objects used in this time period are also shortly
presented so they can be differentiated from the burial custom under study.
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2. Background information

In this chapter, background information regarding the late medieval and post-medieval burial
customs and specifically the burial custom under study will be presented. An overview on the
commonly used copper (alloy) objects in the late medieval and post-medieval time period will
be presented, as well as specific details on objects used in funerary headdresses. Both
examples of funerary headdresses from archaeological context as well as from historical
sources will also be presented to provide an overview on the current state of knowledge and
research on this burial custom.

2.1 Burial ritual Late Medieval-Post Medieval: general

As mentioned in the previous chapter, this study will focus on a specific burial custom. The
analysis of green discoloration on human skeletal material is an aspect of this study. However,
to be able to differentiate between ‘'normal’ used copper alloy objects (e.g. pins) and specific
copper alloy objects (e.g. Leonic wires) which are associated with funerary headdresses, an
overview of common copper alloy objects in the late medieval and especially post-medieval
burial customs is needed, as well as an overview of expected material with a funerary
headdress.

However, the archaeology of death in the post-medieval era is, according to Tarlow (2015, p.7),
not a well-researched aspect. This makes research on burial customs from this time period
difficult. Though not extensively researched, it is, however, known that there are quite some
changes in burial customs from this era in comparison with the medieval burial customs (Bitter,
Bonenkampova and Goudriaan, 2013, p.11; Kenzler, 2015; Tarlow, 2015). The absence or
decrease of grave goods (Gilchrist, 2008, p.122) and lack of diversity in burial position for burials
from the medieval period, especially early medieval and Middle Ages, are very likely correlated
with the increase of Christianity (Bitter, Bonenkampova and Goudriaan, 2013, p.11). Though a
change of burial custom has been reported in the late medieval period, this change is more
visible in the post-medieval period (Tagesson, 2015, p.19; Tarlow, 2015, p.8). The post-medieval
period is a time of complex and multiple beliefs about the dead body and what happens after
someone dies (Gordon and Marshall, 2000, p.8; Tarlow, 2015, p.8), which is represented in
burial customs from this period. In addition, it is often assumed that the Reformation, which
changed religion and doctrine in general, was of great importance in the change of rituals and
customs (Marshall, 2002; Curvers, 2010, p.3; Tarlow, 2015, p.7). Though Curvers (2010, p.51)
concludes that in the period after the Reformation no drastic changes related to the
Reformation are present in the burial customs, some small changes do occur. This is especially
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true for the presence of grave goods. Along with grave goods in general, the number of
metal/copper alloy objects in burial context increases.

The general trend, and therefore a change, that is visible from the medieval times to the late
medieval/post-medieval period, is a more emotional and individualized pattern in burial
customs (Tarlow, 2015, p.7). This is often referred to as 'beautification of death’, which includes
a huge amount of preparation for the deceased; special clothing (grave clothing), accessories,
and certain flowers to decorate and/or mask unpleasant odours were common aspects of this
beautification (Nyberg, 2010, pp. 17-18; Tarlow, 2015, p.7). This transition in burial custom is
visible as graves from the post-medieval times are filled with more personal belongings; aside
from the beautification, grave goods and burial are used as a ‘social medium’ (Tagesson, 2015,
p.19). Though Tarlow (2015) reports a continuous trend of scarce grave goods in the United
Kingdom, even for the later periods, the archaeological data from the rest of Europe indicate an
increase in grave goods; both daily objects or personal belongings (e.g. jewellery, pipes) and
spiritual items (e.qg. rosary). Furthermore, the deceased is often dressed in ‘'normal’ or ‘daily’
clothing (Bitter, 2002, p.237; Sam et al., 2005, pp.66-67; Tagesson, 2015, p.28). Elements of a
copper alloy are frequently found in clothing, so it is of importance to understand the variety of
metal and copper alloy objects that are an aspect of clothing for this time period. Cox (1996)
describes various dress-accessories from a post-medieval site in Scotland; this inventory
provides a general idea of the expected metal/copper alloy objects on clothing from this period.
According to Cox (1996), the most common objects of copper alloy are pins (fig. 2.1). These are
often used to secure specific clothing, but in burial context pins are also used to secure shrouds.
These shroud pins are frequently encountered in the area of the head; which may result in green
discoloration on the skull (Powers and Miles, 2011, p.237). Other frequently used objects on
clothing are buttons (fig. 2.2), lace tags (fig. 2.3), wire rings/eyelets (fig. 2.4), and sometimes
cufflinks (fig. 2.5). Wire rings/eyelets and buttons are also objects to secure clothing; though
sometimes a coat chain is also present (fig. 2.6) (de Groote et al,, 2011, p.149). Lace tags are used
for shoes (at the end of the laces) but are also found on clothing (Cox, 1996, p.56).
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Figure 2.1: pins found in many graves from the Carmelite convent in Aalst (de Groote et al., 2011, p.146).

Figure 2.2: buttons excavated from various sites in Scotland (Cox, 1996, p.53).
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Figure 2.3: lace tags excavated from various sites in Scotland (Cox, 1996, p.55).
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Figure 2.4: wire rings and eyelets found in many graves from the Carmelite convent in Aalst (de Groote et al., 2011,
p.148).
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Figure 2.5: cuff link found in Paisley, Scotland (Cox, 1996, p.53).

Figure 2.6: coat chain found in a grave from the Carmelite convent in Aalst (de Groote et al., 2011, p.149)
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All of these objects were also found in Dutch post-medieval sites (e.g. Sam et al., 2005; Arts,
2013; Williams, 2013) as well as Belgian sites (e.g. Steel, 2007; de Groote et al., 2011); for the
latter belt buckles were also documented. Additional copper alloy objects frequently
documented in post-medieval burial context are (Derks, Van Kerckhove and Baetsen, 2008);
rosaries, coins, and sometimes a ring (also reported in Belgian sites (Steel, 2007). Especially in
Catholic areas, rosaries are frequently found in graves from this period (Derks, Van Kerckhove
and Baetsen, 2008; Powers and Miles, 2011, p.238; Arts, 2013). A rosary, often made from
bronze material, is placed around the folded hands in prayer of the deceased (Kenzler, 2015,
p.159). Powers and Miles (2011, p.238) report finds such as crosses and chains as well.

Textile residue was found in a grave at the site of Oosterhout (Sam et al., 2005); this was in
combination with a copper alloy object. Further analysis indicated that these finds may have
been from a corsage on either the clothing or a hat; the textile residue was preserved because of
the presence of copper. This burial custom in which individuals were buried with a hat was also
found in graves from Elst, around the Grote Kerk (Derks, Van Kerckhove and Baetsen, 2008).
Finds at this site were fragments of brass wire and a glass bead, which was, according to the
authors, part of a shroud. Furthermore, for a few individuals there was a significant amount of
green discoloration on the skull. It was probably from brass wire and pins, which were possibly
items from headgear worn by the deceased. One individual had metal residue around the skull;
these were probably also the remnants from headgear. These graves were from the 17" century,
some from the 18™-19" century, and it appears that it was customary to bury the deceased with
a type of headgear, which sometimes contained metal or copper alloy object(s). In Germany, a
similar burial custom is present. Lippok (2011) reports the usage of caps (Haube) in burial
customs, and as these caps frequently included copper (alloy) or metal, residue may still be
present around or near the skull. According to Lippok (2011) these caps were found on both
sexes.

A combination of copper alloy objects and textile, purposely combined, was found in Aalst,
Belgium (de Groote et al., 2011). Fragments of braided textile intertwined with metal threads
were discovered in two graves, probably from the 17" century. It was a combination of silk
threads and copper threads (fig. 2.7).
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Figure 2.7: fragment of braided textile intertwined with copper threads, found in grave 1412 from the Carmelite
convent in Aalst (de Groote et al., 2011, p.156)

Other copper alloy objects frequently encountered in burial context from this period are, as
previously mentioned, coins. Though these coins are often among the grave goods in context of
a small purse (Arts, 2013; Williams, 2013), they are also frequently found in the mouth of the
deceased (Hopkinson, Yeats and Scott, 2008; Arts, 2013). The coins with a copper alloy will
leave a green discoloration in the area of the mouth; Hopkinson, Yeats and Scott (2008)
recorded green discoloration in the areas of the mandible (fig. 2.8) and maxilla, teeth, and
sometimes even the hyoid. However, in some occasions these coins were placed under the
head or in the hands of the deceased (Arts, 2013, p.32).

Figure 2.8: green discoloration from a coin on the posterior aspect of the mandible of a child (Hopkinson, Yeats and
Scott, 2008, p.13)
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In addition, Tagesson (2015) describes the frequent presence of the so-called funeral coronets in
burial context. These funeral coronets consist of wreaths and flowers, combined with copper
threads and glass beads. Tagesson (2015) mentions that from funeral coronets in later periods,
it is known that these wreaths were given to unmarried girls in the tradition of the ‘Brides of
Christ’. Comparisons are drawn with other examples in Europe, where this burial custom is often
known as ‘'maiden crowns’, as shortly explained in the introduction chapter. Examples of these
funerary headdresses, as well as its historical definition will be presented in the next paragraph,
as this study will focus on the presence of these funerary headdresses in burial context from the
Plechelmusplein site.

The aforementioned 'normal’ metal/copper alloyed objects that can be expected in burials from
the late medieval and especially post-medieval period, and their probable location on the
individual, are presented in table 2.1to provide an overview. The objects associated with a
funerary headdress are excluded; they will be discussed in the subsequent paragraph.

Table 2.1: copper alloy objects found in post-medieval burials and their corresponding possible location on the

deceased.
Copper alloy object Possible location
Jewellery, see below various locations, see below
> bracelets/rings > hands/fingers
> necklace >neck area
> earrings > skull
Pins various locations; concentrated
Buttons various locations; arms/legs/thorax
Lace tags mostly feet
Wire rings/eyelets thorax/arms
Cufflinks hands
Rosaries hands/pelvis
Coins near individual/hands/mouth area
Headgear/cap skull
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2.2 Burial ritual Late Medieval-Post Medieval: funary headdresses

As mentioned in the previous paragraph and shortly in the introduction chapter, a specific burial
custom in which mainly copper alloy objects are used, are the so-called ‘maiden crowns' or
‘funeral coronets’ (Tagesson, 2015); sometimes even named ‘maiden’s garlands’ or 'virgins'
crowns’ (Morris, 2011, p.271), but referred to as ‘funerary headdresses' in this study. Certain grave
goods, in particular a metal frame or wreath, have been documented for this specific burial
custom. In addition, the metal residues (i.e. copper alloy/iron) the decoration may have left on
the skull as well as any organic residue are also frequently found. The goal of this section is to
obtain a clear image of the definition (i.e. construction, decorations) of a funerary headdress, as
well as what can be archaeologically expected when this specific burial custom is presentin a
grave. To do so, excavations and other archaeological data from different sites in Europe with
similar finds regarding this burial custom will be described in the following paragraphs. Of
course, deriving the definition of this burial custom based on only archaeological data results in
an incomplete definition; in most cases any organic material which was buried with the
individual is lost due to taphonomic processes. Therefore, historical data and a more recent
example of this burial custom are described and analysed, in the attempt to gain more
information about the aspects of this burial custom that may not be visible in archaeological
context. In addition, based on historical data and previous research, the terminology and the
symbolic meaning of this burial custom will be shortly discussed.

2.2.1 Archaeological data: examples

Archaeological examples of this burial custom are presented in this paragraph; this will give
insight into the most common finds in the archaeological record. Examples from the
Netherlands are presented first because of the material under study, and also presented in
chronological order per site; examples from Europe are presented afterwards.

Archaeological examples from the Netherlands

In the report of Groen-Houchin (2013), a botanical sample from an inhumation is described and
analysed. The corresponding inhumation was found during an excavation on the cemetery of
the Donkere Begijnhof in Haarlem, which is north of the Waalse Kerk. The botanical sample
included organic material and there was some green discoloration - copper residue - present. All
of this was present on the skull of this individual. Carbon dating of bone indicated that the area
of the cemetery in which this individual was buried, was in use around 1430-1480 AD; making
this possibly the oldest example. Physical anthropological research indicated that the individual
was female, and age-at-death was established between 37-46 years. The copper residue was,
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however, not only present on the skull; it was also visible on the mandible, the atlas and the
upper arms. The botanical sample was used for palynological and botanical analysis, of which
the first provided no result due to poor conservation. The botanical research yielded one taxa, of
which approximately 30 fragments were present (fig. 2.9 illustrates one fragment). The
determination of this taxa was Rosmarinus officinalis L., or rosemary. There is no mention of any
metal finds, like copper or iron wire; only the copper residue with rosemary leaves on the skull
were documented. However, this individual was apparently not the only one with copper
residue; this was documented on 22 skulls and 6 mandibles. However, in the archaeological
report of this excavation (de Groot, 2014, p.66) it is mentioned that this residue, sometimes
present as distinct circles or otherwise vague impressions, is both found in females and males.
Though some of this residue might be the result of pins from clothing, this was not always the
case, as for example with the aforementioned individual. No definite conclusions were made in
regards to the presence of a funerary headdress; though Groen-Houchin (2013, p.16) points to
the possibility, among others, of a wreath containing rosemary. Her short discussion on the
construction and decoration of a funerary headdress (based on some historical data) points to
the usage of rosemary in these crowns and, according to the author, therefore indicating that
this find from the Haarlem site may also be an aspect of this specific burial custom.

Figure 2.9: fragment with copper residue and organic material (Groen-Houchin, 2013, p.4).
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In the spring of 2003 an archaeological excavation took place in the center of the city
Oosterhout (Sam et al., 2005). Reason for this excavation was construction work; the
excavation took place prior to this. Aside from indications that a settlement dating from the 8"
- century was present on that location, there were also inhumations excavated. A total of
400 graves were excavated, most of which dated to the 13" — 19" century. According to the
authors, most of the finds and burials indicate a typical’ late medieval/post-medieval cemetery,
though there were some exceptions. During this excavation several individuals — three
complete individuals and two skulls — also had certain objects in their grave that indicated the
presence of a funerary headdress (Sam et al., 2005, pp. 73-75). The authors mention that this
ritual, and this type of burial goods, is known and also found at other sites. It appears that with
these individuals, organic material in combination with copper wire were present and well
preserved. Classification of the organic material, which were leaves, indicated that these were
from Buxus Sempervirens (Sam et al., 2005, p.74) which is also known as Common Box or
European Box. Figure 2.10 illustrates these leaves found in the grave (on the right) and the
residue (organic and metal) found on the skull during the excavation. Physical anthropological
research indicated that the three complete individuals were two women and one small child.
The sex and age of the two skulls is unknown.
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Figure 2.10: decoration and the residue on a skull (Sam et al., 2005, p.74).
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Portegies (1999) reports a similar burial custom found in graves in the St. Janskerk, from the 17" -
19" century, based on both archaeological and historical data from Den Bosch. According to
Portegies (1999), historical data indicate that Catholic children, especially very young children,
were buried with funeral wreaths. These wreaths would mostly consist of flowers; these were
either real flowers or ones made of paper. Portegies also describes that in Den Bosch, around
1875, the wreaths also consist of white small roses. These wreaths were placed around the head
as a crown, or as an arc over the head, or near the shoulders. The deceased was placed, with
folded hands, in the coffin with these decorations. In addition, young children were laid on
pillows of cotton, and were furthermore decorated with anything that was reflective. Often
slivers of tinfoil or gold-like paper were used, but slivers of pewter spoons or fragments of glass
in a variation of colours were also used to reflect light and decorate the deceased. However,
flowers were not the only organic decoration used in this burial custom. Portegies mentions that
according to minister Hanewinkel, in 1799, green herbs were also used to decorate the
deceased; mostly near the area of the head. Though the burial custom appears in the 18" and
19" century, the usage of these funeral wreaths as crowns appears also in the 17 century.
However, in this period of time, the usage of these crowns was only permitted when the family
of the deceased paid an extra amount of money to the church. Later, these crowns could be
‘rented’. Furthermore, Portegies mentions that crowns would be placed on top of the coffin
when the coffin was closed (1999, p.98), instead of around/near the deceased. Even though
most of the description Portegies provides derives from historical data, archaeological data
from graves in the St. Janskerk do correspond with this on some aspects such as the decorations
(Porteqies, 1999).

Another example of this burial custom in the Netherlands was found in Didam, in the
municipality of Montferland. Archaeological research conducted around the Maria church in
Didam — conducted because of the installation of a sewer — revealed 36 burials (inhumations).
In one of the burials, grave 35, the finds indicated the presence of a funerary headdress. The
individual buried in grave 35 was a young (probable) female, as age estimation based on dental
eruption and mineralization placed the individual in the age range of 14-16 years and
sexualization degree of the cranium scored -1,67 (with a total of weighted factors of 24)
(Baetsen, 2013, pp. 26-27). It should be noted that due to the young age of the individual, the
sex estimation cannot be definitely concluded. The most remarkable finds were the metal
fragments consisting of copper and decorated with organic material (textile), which were found
around the skull of the individual. The metal decorations consisted of curled and braided copper
wire to form various flowers and leaves, some were even of iron wire (figure 2.11).
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Figure 2.11: decoration and the residue (textile) on the skull (Schabbink, 2013, p.35).

Other material which was found in the crown were glass beads, sequins, and textile, of which
the latter was probably a cap-like element covering the head of the individual and attached to
the metal decorations. Some paper was also entwined with the metal decorations. Because the
skull was intact and most of the material preserved, the reconstruction done by Restaura
illustrates this funerary headdress as it probably originally was (fig. 2.12). The author compares
the funerary headdress, and the material attached to it, to mourning jewellery from the 181 —
20" century. Comparing the shape, construction, and used material with finds from Germany
(see other funerary headdress examples from Europe), this funerary headdress consist of Leonic
wires and so-called Leonic flowers. The individual was probably buried in the late 18" or in the
19" century.

Figure 2.12: reconstruction of the decoration on the skull (Schabbink, 2013, p.37).
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Papenhoven, Sittard (NL) (Panhuysen, 2004)

During construction work on the cemetery of Papenhoven, Sittard (province of Limburg) three
burial tombs were exposed from the 19" and 20" century. In two of those burial tombs a coffin
was still present, and one of these coffins contained an individual with similar decorations of a
funerary headdress. The individual was, as far as morphological features could be analysed (the
bones were not taken out of the coffin), a male with an age-at-death between 44.3 and 55.7
years. Most of the clothing on the arms was not preserved well; the textile fragments on the
lower body were, however, very well preserved. The clothing suggested some sort of long coat
or suit (fig. 2.13). Fragments of metal formed some sort of crown around the skull of this
individual. At the location of the hands, a rosary was also found.
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Archaeological examples from Europe

This example indicates that even in modern times, this burial custom and ‘marriage in death’ (as
named by Venbrux, 1991) is still present. This recent example of a funerary headdress was
present in Bosco Gurin, a small village in Switzerland. In 1960, a young girl (18 years old) was
buried as a bride. Venbrux (1991) was present there locally in 1985 and reports in his article the
burial ritual based on what an informant had told him (Venbrux, 1991, p.193). He then also
addresses the analogy between death and marriage, the concept of death-marriage and why
specifically this young girl was buried with this type of burial ritual. These aspects of his research
will be shortly analysed in paragraph 2.2.2, where all of the historical data on this ritual are
described.

The local baker's daughter was very ill in January, 1960. She was 18 years of age, had cancer, and
died in late January of that same year. All of the villagers attended the wake, as everyone knew
the girl. The complete wake and mourning rituals before the burial were quite complex. Venbrux
describes very detailed how the wake was attended, what rituals they performed, and the
conducted rituals regarding the burial itself (1991, p.194). During this complex mourning ritual,
older women had made decorations for the girl, which were wreaths that consisted of larch
twigs and paper flowers. Right before the burial, as the young girl was completely dressed as a
bride (she wore a wedding dress and the earlier mentioned decorations were present) the priest
objected to the way the young girl was dressed. It appears the priest wanted to bury the young
girl completely in black, but the villagers (especially the men) were convinced that the young
girl should be buried as a bride. During the funeral mass, more wreaths were brought and
placed on the coffin. On each corner of the coffin a candle was burning. She was then buried,
still dressed in a wedding-dress and with the aforementioned wreaths, decorated with (paper)
flowers and twigs.

In Belgium, a sufficient amount of finds which indicate the presence of funerary headdresses
were also found in burial context. These finds are, in contrast with the previous example of this
burial custom, from archaeological excavations. In his overview of post-medieval mortuary
practices in Antwerp, Veeckman (1997, p.73) describes a frequent occurring burial custom with
similar decorations as described for the archaeological examples from the Netherlands.
Excavations in the Cathedral of Our Lady (Onze lievevrouwenkathedraal) in Antwerp have
yielded also a significant amount of archaeological examples of this burial custom, as well as
excavations in the St. Paul's Church (Sint-Paulus kerk). Veeckman (1997) describes the finds as a
‘crown’ made of a metal frame, and this frame is decorated with flowers and leaves. However,
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Veeckman (1997) also describes that often other material is used as well in this burial custom;
fabric, paper, metal, and glass are also frequently found. A detailed overview of these funerary
headdresses was made by Steel (2007), as she made a general inventory of the graves
excavated in the Cathedral of Our Lady, and also a grave inventory of the St Paul’s Church. For
the Cathedral of Our Lady, 5 crypts included individuals buried with ‘doodskroontjes’ (death
crowns). As multiple individuals were buried in these crypts, multiple finds of these funerary
headdresses were also present. The funerary headdresses were made of a copper frame and
decorated with flowers and leaves. One specific funerary headdress is described; it is made of a
copper-wire frame and decorated with green ribbon, white flowers, and green leaves. This
construction was worn like a coronet. Other inventoried decorations with these funerary
headdresses are fabric, and flowers and leaves, frequently made from paper and silk. Moreover,
decorations like glass (splinters) (fig. 2.14 and 2.15) or beads were also found on the coronets.
These glass splinters resemble the mentioned reflective decoration by Portegies (1999) for
Brabant. For graves from the St Paul's Church, also 5 crypts contained individuals which were
documented with a funerary headdress. The decorations of these funerary headdresses are
similar to the ones found in the Cathedral of Our Lady.
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Figure 2.14: small decorative ornaments of glass found with a funerary headdress in burial context (Veeckman and
Bellens, 2013)

Figure 2.15: small fragments of glass found with a funerary headdress in burial context (Veeckman and Bellens, 2013)
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Examples of funerary headdresses, or ‘Totenkronen' or ‘Brautkronen' as they are named in
German, were also found in various sites from Germany. According to Lippok (2011), this burial
custom was for both Catholics as well as Protestants; this in contrast with what Portegies (1999)
mentioned for Brabant (Netherlands). Regarding the decorations, Lippok (2011) reports that the
basic frame for the funerary headdress is made of the so-called ‘leonische Drahte’; Leonic wire.
These copper wires were first made in the 17" century in Lyon; hence their name. Later, in the
18" and 19™ century, other cities in Germany also produced these types of wires. The copper
wire is coated with other material; this is often gold, silver or zinc. The ornaments for the
funerary headdress were made by wrapping these Leonic wires around another Leonic wire, and
sometimes the formed construction was again wrapped around another Leonic wire. Different
shapes could be obtained; the frequent occurring shapes are ovals, flower or leaf-shaped
objects, where the entwined base could be attached to the main frame. Figure 2.16 is an
example of a diadem formed by these wrapped Leonic wires; it appears that variation exist in
these ornaments. Some are loosely wrapped around a Leonic wire; some are tightly wrapped.
Lippok (2011) reports that these leaf-shaped ornaments are filled" with fabric, more wires, or
threads of fabric. Threads of fabric were wrapped especially between the wires. In addition,
Lippok (2011) reports the usage of (hollow) beads as decorations with these ornaments.

Figure 2.16: reconstruction of the decoration on the skull (Lippok, 2011, p.118). View is from above; in the left upper
corner is the forehead.
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Lippok (2011) defines three types of decorations occurring in this burial custom; a wreath, a
diadem, and a bonnet/cap. The wreath can be differentiated from the other types as this one is
completely enclosed. A diadem is often only present on the frontal and both temporals (mostly
forehead area); whereas a bonnet/cap only covers a part of the head. According to Lippok
(2011), to differentiate between a bonnet/cap and a 'Totenkrone' may be difficult as the use of
bonnets/cap in ‘'normal’ burial custom are present in this period as well, as previously
mentioned, and have quite similarities in decorations and shape. The usage of both a
bonnet/cap and a 'Totenkrone' is, however, also possible according to Lippok (2011, p.119).

Lippok (2013) also conducted a material analysis on the decorations and ornaments of the
funerary headdresses. Both X-ray fluorescence analysis and the usage of a scanning electron
microscope were used on funerary headdresses (n=48) excavated from sites in Berlin,
Brandenburg, and Mecklenburg-Vorpommern. The funerary headdresses were first analysed
macroscopically; this was done in order to gain insight on the probable materials used in the
decorations and ornaments. As previously mentioned, the funerary headdresses frequently
consist of decorations and ornaments made from Leonic wire; therefore a copper wire coated
with either silver or gold was expected. The material analysis using the X-ray fluorescence and
the scanning electron microscope were used to gain a detailed overview - the chemical
composition of the materials used in these funerary headdresses. This chemical composition
allowed more data to be extracted from these funerary headdresses; aspects such as dating,
production centres, and trade routes were possible to analyse based on the chemical
composition (Lippok, 2013, p.181). The macroscopic analysis resulted that most of the funerary
headdresses consisted of braided wires of copper. These were the aforementioned Leonic
wires, coated with gold and silver, and were shaped into ornaments by wrapping and braiding
into leaf-shaped objects and flowers. The ornaments were, like previously described, decorated
with paper and silk. Moreover, both round as well as squared wires were used for the
decorations.

The wires as well as the (hollow) beads and pearls were then further analysed with
aforementioned methods. The results indicated that the wires mostly consist of, as expected,
copper (Cu). The coating would be silver, as high levels of Ag were noted (fig. 2.17). Moreover, in
some wires a concentration of nickel (Ni) and zinc (Zn), in combination with copper, were also
noted. The combination of copper and zinc indicates brass. The presence of nickel may also be
from the coating according to Lippok (2013, p.186). It should be kept in mind that the alloy of
copper, zinc, and nickel, which is called 'nickel silver’ or ‘German silver’, can also be present. In
conclusion, the Leonic wires which were chemically analysed are indeed copper wires coated
with silver. Moreover, one of the decorations on a funerary headdress was a metal-fabric like
object. In this, metal threads were braided with silk threads (fig. 2.18a). The construction, shape,
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and type of this metal-fabric is quite similar to the previously described object from Aalst (see
previous paragraph). Another remarkable decoration on this object was the fringes of metal
braided with silk threads; the used alloy was brass (fig. 2.18b).
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Figure 2.17: XRF results of decoration made with Leonic wire (Lippok, 2013, p.181).
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Other decorations documented on the funerary headdresses were either pearls or beads. For
example, a real pearl was present with a garnet ornament on the crown (fig. 2.19a). In addition,
some of the funerary headdresses had imitation pearls as decoration; Lippok (2013) indicates
that these may have been for the less wealthy families. The beads found on the crowns are
made of glass, and are often coloured (fig. 2.19b). Moreover, other decorations reported by
Lippok (2013) are sequins, or larger metal ‘leaves’ (fig. 2.20).

Figure 2.19a, b: left (a): pearl, Leonic wire, and garnet ornament (Lippok, 2013, p.197). Right (b): hollow glass bead
used as decoration (Lippok, 2013, p.199).
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Figure 2.20: decorative sequin-like object (Lippok, 2013, p.194).

Another, historical example is described by Miller (2006). A funerary headdresses is described,
which is illustrated in a portrait from the St. Nikolai in Luckau. In this portrait, a deceased young
girlis illustrated. She wears, according to Muller (2006) a funerary headdresses made of roses
and rosemary leaves. A similar wreath, or more a bouquet, is also present in her lap and in her
hands. No metal/copper frame is reported, but it is possible that this was present to support the
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flowers and rosemary leaves. Moreover, other archaeological examples from Germany indicate
that the location of the funerary headdresses does not always have to be near the head; these
‘Brautkrone’were also placed in the hands in the deceased (fig. 2.21). The ‘real’ funerary
headdress, however, still remains a more frequently documented object; for example, one
'Totenkrone' from the 19" century is present in the online database of the ‘Staatliche
Kunstsammlungen Dresden’ and is still intact. According to the database, it is a small funerary
headdress (5cmx8cm) and no further details are presented. This funerary headdress does
illustrate the variation of decorations that can and may be present (fig. 2.22).

tatchaologie Wien

4 - ] i £ R TS
Figure 2.21: an example of a ‘Brautkrone'placed in the hands instead of on the head (Neuer Schottenfriedhof)
(Stadtarchdologie Wien, 2013).
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Figure 2.22: a 'Totenkrone' from the online database of 'Staatliche Kunstsammlungen Dresden’. Inventory number
B2290 (http://skd-online-collection.skd.museum/).

More archaeological examples come from sites such as Aknum (Kirchenburg) and near Leipzig
(Heuersdorf); the decorations of these funerary headdresses are similar as the decorations
mentioned by Lippok (2011; 2013). In figure 2.23a and 2.23b the Leonic wires and Leonic flowers
are visible on the skull (with of course the correlating green discoloration of copper) and
especially in figure 2.23b the decoration with beads is visible.

..4#

Figure 2.233, b: left (a): skull with remnants of a ' Totenkrone', excavated in Ankum (Lau, 2011, photograph by
Hegenbarth-JUdes). Right (b): a ' Totenkrone' found in the grave of a young female (Richter and Scheidemantel, 2013).
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Examples from the United Kingdom regarding funerary headdresses or similar finds which are
related to this type of burial custom were researched by Morris (2003; 2011). In one of her
research articles (Morris, 2003) she describes her fieldwork conducted at five churches, where
these 'maiden garlands', as named by Morris (2003), are still present. These churches were
located in Shropshire, Derbyshire and Staffordshire and the fieldwork was conducted between
1990 and 2002, which includes documentation of the garlands. Besides the historical
background on the garlands, which will be discussed in the next paragraph, she also addresses
the form and construction of these decorations. It appears that the garlands as they are known
from sites in the United Kingdom differ in their form and construction when compared to the
earlier mentioned finds from the Netherlands, Belgium, and Germany. Morris describes how the
maiden garland is often constructed on a wooden frame. It is formed in a beehive/bell-like
wooden construction (fig. 2.24). Often hazel or willow was used, and the complete object is
quite heavy. The construction on the garland is done by men as well as women; the men would
make the wooden frame and women would decorate the frame. These decorations would
consist of flowers, often made of paper (Morris, 2003, p.358). The phenomenon of these paper
decorations also appears in different forms; paper gloves decorating the garland are common
and the complete garland can also be made of paper (Morris, 2003, p.359). However, garlands
made of gold or silver wire are also known in historical sources, and these were decorated with
silver cloth, horn and ribbons. According to Morris (2003, p.360) the most common shape and
form bell-shaped construction with paper gloves, and ribbons with some details about the
deceased.

Instead of placing a crown-like object on the deceased’s head, which is apparently more
common in the Netherlands, Belgium, and Germany, this bell-shaped construction with
decoration was placed on top of the coffin during the ceremony. The individual was, however,
not buried with this type of decoration. After the individual was buried, the maiden garland
would hang in the church for a period of time (fig. 2.24).

Figure 2.24: ‘'maiden garlands’ hanging at Holy Trinity Church, Minsterley, Shropshire (Morris, 2003, p.362).
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Usually, the garlands were removed after 12 months of mourning from their place in church. In
some cases, the garlands remained after this mourning period; Morris mapped and researched
the garlands which are still present in churches (fig. 2.25). In addition, this burial custom is still
maintained in Hampshire.

Key

* Examples recorded

% Holy Island

¢ Examples still existing
W Custom still maintained £~
% Examples recorded (added)
Example existing (added)

Figure 2.25: map showing the distribution of ‘'maiden garlands’ in England and Wales (Morris, 2003, p.361).
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Funerary headdresses have also been documented at archaeological excavations in other
regions of Europe. They are reported as a frequently occurring find or common burial custom in
the post-medieval or the early modern period. As they are mentioned as a common burial
custom, the finds and therefore the construction as well the decoration of these funerary
headdresses are often not well described; their presence in graves is noted and their meaning is
shortly discussed. Blazkova et al. (2015) report the presence of funerary headdresses in Catholic
churchyards, from sites in Central, Western, and Southern Bohemia; the detailed finds and
construction of these funerary headdresses were, however, not described. Funerary
headdresses were also found in graves from Linkdping, Sweden. Tagesson (2015) does describe
these funerary headdresses, or funeral coronets, and reports them as decorations that consist of
wreaths and flowers, intertwined with copper threads. In addition, glass beads are also used to
decorate these funeral coronets, and as figure 2.26 illustrates, the decoration can also consist of

copper threads intertwined with leaves.

S A - duk s ™

Figure 2.26: decorations of funeral coronets from Link&ping, Sweden (Tagesson, 2015, p.29).
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2.2.2 Historical data & literature on the funerary headdresses

However, additional information about this ritual was also gained by analysing written historical
sources. Due to the fact that this ritual appears in a relatively recent period — generally, 1600
until now — information about how, why and who was buried in this way is not present in the
archaeological data. Moreover, previous conducted studies on this burial custom also provided
additional data regarding these aspects.

Time period

Though generally this burial custom is known from the 17" century and is, based on more recent
sources (Venbrux, 1991; Morris, 2003), in some areas still conducted, the exact period in which
this burial custom was first conducted is not known. The earliest example of a funerary
headdress in the United Kingdom dates from 1680 (Morris, 2003, p.357). The archaeological
example of a funerary headdress found in Haarlem, if this was indeed one, appears to be from a
much earlier date: the 15" century. All other archaeological examples, and also the historical
data, indicate usage of this burial custom at least in the 18" century. Data from Belgium,
however, indicate the usage of this burial custom started in the late medieval period, with a
continuous usage throughout the post-medieval period/modern period. At some point in the
17" century, though, the usage of this burial custom probably decreased. As previously
mentioned, Portegies (1999, p.99) notes that usage of funerary headdress is only permitted if
the family of the deceased paid the church extra money or ‘rented’ them. Kok (1990) mentions
that in the 175 century, this burial custom was seen as 'superstitious’; which is also mentioned
by Hirsch (1921, p.44). Furthermore, Hirsch (1921) and Kok (1990, p.174) note that in 1656, there
was an attempt to forbid this burial custom and to display deceased children with these crowns
(i.e. portraits; though this still occurred (see fig. 2.27)). This may very well be correlated with the
overtake of the Protestant Reformation; though Lippok (2011) reports no difference in the burial
custom during this period for Germany. Groen-Houcin (2013, p.13) also presents data that
correspond with a decrease of this burial custom in this time period. Kok (1990, p.158) adds that
because of this, shrouds for deceased children were decorated with crosses and stars, both in
gold and silver; a much more simple and minimal decoration representing a funerary
headdress. This aspect of funerary headdresses, as well as the decrease in the presence of
them, are both archaeologically and historically not well represented. It should be kept in mind,
however, that a decrease in this burial custom or prohibited usage of this burial custom may
have resulted in a variation of the burial custom:; such as the decorated shrouds. This has, of
course, consequences for the archaeological visibility of the funerary headdresses from the 171"
century.
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The terminology

It should be noted that various terminologies appear in the literature, though their definition is
not very different. Throughout this background chapter, a variation of terminology was already
used; ‘'maiden crowns’, ‘death crowns', ‘funeral coronets’, ‘funeral wreaths’, etc. The variation in
terminology of this burial custom, as well as the other processes regarding this burial custom
(the process of decorating the deceased) made analysis, both for archaeological examples as
well as historical data, quite difficult. The variation in terminology of this burial custom is shortly
discussed, as this is correlated with geographical region(s) and may indicate slight differences in
burial custom. For example, the decoration of the deceased was, at least in the eastern and
southern regions of the Netherlands, called ‘pelen’ (Kok, 1990, p.172; Portegies, 1999, p.97).
Roughly translated, ‘purification’ or ‘cleaning’. For other regions of the Netherlands, there are no
data on what this specific aspect of this burial custom, the decoration of the deceased, is called
or named. Moreover, the aforementioned archaeological examples never refer to a specific term
for this certain aspect of this burial custom.

However, the decorations do carry different names. Hirsch (1921) uses the terminology of
‘garlands’, and never refers to the decorations as ‘crowns'. It seems that this is correlated with
how the decoration was made. Both Hirsch (1921) and Kok (1990) describe the ritual in general
quite similar (see below), and both refer to a poem by Van Den Vondel called " Uitvaert van mijn
dochterken”. This poem was written around 1626, and was about the funeral of Van Den
Vondel's young daughter. In this poem, and also mentioned and interpreted by Hirsch and Kok,
Van Den Vondel illustrates how his young daughter is buried but also, more importantly, how
these 'decorations’ were made. The decorations are referred to as ‘garlands’. These ‘garlands’
were made by a friend of the daughter, or as told in the poem by a 'speelnoot’ (playmate). This
playmate apparently ‘braided’ a garland of rosemary, which was given to the deceased.
Portegies (1999), Kok (1990), and Hirsch (1921) mention that the making of the decorations was
often done by classmates, playmates and friends. Hirsch (1921) adds that in a Dutch song ("'t
Hoedjes maecken", from ,de Amsterdamsche Vreugdestroom", 1654) it is mentioned that these
decorations are also made by certain 'beleefde mayden', indicating girls or young women. In
addition, Hirsch points out that usually women made these decorations, who were called
'hoedjesmaecksters' and were paid to make these decorations. As both the song "'t Hoedjes
maecken” and the term 'hoedjesmaecksters' use the word 'hoedjes’, which means 'hat’ or 'hats’,
it seems that besides 'garlands' the term 'hats' was also used. Groen-Houchin (2013, p.13) also
reports the frequent usage of the term 'hat’ in historical data, which can be translated to
‘garland’. The usage of the term 'hat’ is no surprise, as it seems from both archaeological data
and historical data (fig. 2.27) that the individuals were often decorated with certain caps made
from textile. In addition, Lippok (2011) also mentions the usage of ‘caps’ (Haube) in combination
with other types of funerary headdresses can occur.
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Figure 2.27: portrait of deceased child wearing a cap and a funerary headdress. Portrait is by J.] de Stomme, made in
1654 (Hirsch, 1921, p.43).

Other literature (Veeckman, 1997; Steel, 2007) still refer to this decoration as either 'crowns' or
‘deathcrowns', and avoid the use of the term 'hat' or 'garland'. Moreover, the terms ‘funeral
wreaths' or ‘funeral coronets’ have also been used (Morris, 2011; Tagesson, 2015). The term
commonly used in the United Kingdom is then again 'garlands’, though the examples from the
Netherlands indicate the term 'crown' is used in this region.

As previously noted in the introduction chapter, a more general term was established for this
study to cover all possible variations of these decorations. The term ‘funerary headdress' is used
in this study to cover all decorations related to the head and therefore also possibly to this
specific burial custom.
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The decoration

Though the archaeological examples gave some insight, it is still a limited view of the complete
decoration of a funerary headdress. Analysing historical sources on this burial custom allowed
adding more data on decoration and construction of a funerary headdress. Hirsch (1921) provides
the following data on this burial custom (translated from Dutch): “Unmarried individuals, young
or old, were decorated in the coffin with garlands, which were composed of braided flowers,
green and gold leaves”. This is again from the poem by Van Den Vondel, and Kok (1990)
describes the ritual, as previously mentioned, quite similar. Though Van Den Vondel describes a
garland made of rosemary, other authors point to variations — though generally, these
decorations are often plants, flowers or even (green) herbs (Kok, 1990; Portegies, 1999).
Rosemary did, apparently, occur quite frequently in the construction and decoration of a
funerary headdress (Groen-Houchin, 2013). In her analysis of rosemary which was found in a
possible funerary headdress from Haarlem (as previously mentioned), Groen-Houchin (2013, pp.
12-13) discussed the symbolic presence of rosemary in burial context. In late medieval/post-
medieval poetry rosemary is often displayed as a symbol of eternity, as itis evergreen, and is
named a ‘funeral flower'. Furthermore, Groen-Houchin (2013, p.13) discusses shortly three
sources that report the usage of rosemary in burial context; specifically in funerary headdresses.
These decorations are similar as described by Van Den Vondel; a garland braided of rosemary.
In addition, it is also mentioned that the deceased was decorated with flowers and herbs. Van
Sasse van Ysselt (1897) describes the burial customs for deceased children and unmarried
individuals for different areas of Brabant, the Netherlands. It was a custom to place the
deceased child on cotton wool (either a pillow or ‘bed’ of cotton wool). In his or her hands either
a sprig of flowers (real or artificial) or palm branch was placed. A funerary headdress was placed
on his or her head, though for some areas this is described as an “arch of flowers around the
head or shoulders”. These ‘arches’ were made by young girls from the village/neighbourhood.
In addition, Van Sasse van Ysselt (1897) mentions the shreds of gold-like paper and tinfoil that
are present in the coffin and on the deceased; this is also mentioned by Portegies (1999), though
he also mentions glass splinters or slivers of tinfoil. These shreds of reflective paper appear also
to be used for the deceased of 'the wealthy’; but indicate that reflective material was frequently
used in this burial custom. Last, the unmarried adults were not to be buried with a sprig of
flowers, but with a rosary. Van Sasse van Ysselt (1897) also mentions that a funerary headdress
or wreath/arch was always placed on the head of an unmarried person; the absence of a
funerary headdress/arch or wreath would indicate the deceased did not live a chaste life.
Another decoration, mentioned by Schrijnen (1930) for the region of Brabant, documented for
burial customs of children, is a cross made of ‘green and flowers'. This decoration was made by
young girls, carried during the funeral service by children, and was placed on the coffin. After
burial, it was placed on the grave, instead of on or with the deceased.
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To illustrate the funerary headdresses and the corresponding decoration of the deceased, a few
photographs of deceased children are displayed in figure 2.28a, b, and 2.29. Figure 2.28ais a
photograph made in 1906, whereas figure 2.28b is a photograph made in 1897. Figure 2.29 is a
photograph from a later date; this was made in 1911. All of the photographs illustrate the
funerary headdress worn on the head, as well as the sprig of flowers placed in the hands of the
deceased child. Moreover, the children are dressed completely in white clothes/shirt. It is,
however, not possible to determine based on these photographs if reflective material, such as
shreds of tinfoil or glass, were present in the coffin. In addition, Richter (2010) researched
funerary photography, or ' Totenportréts' from the 19™ century. One of the photos she
researched and described is of a deceased baby (fig. 2.30). The baby is dressed in white shirt,
decorated with oak leaves, and a funerary headdress with white flowers is present. Richter
(2010) mentions that the oak leaves symbolize freedom, power, and hope; though they also
symbolize eternal life. Note that in the other photographs (fig. 2.28a, b, and 2.29) oak leaves are
not present, but the decoration (white shirt, crown of flowers) is very similar.

Figure 2.284a, b: left (a): photograph of a deceased child (1906). Right (b): another photograph of a deceased child
(1897) (Sliggers, 1998).

52



Figure 2.30: photograph of a deceased child with decorations, no date, located in Basel (Richter, 2010, p.204).
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Based on historical data as well archaeological data, two very distinct variations of these
funerary headdresses should be established. These are the differences, in appearances as well
as how/where the funerary headdress is deposited after the burial ritual, between data from the
United Kingdom and the rest of Europe. The ‘maiden garland’ as described by Morris (2003;
2011) is quite different from the funerary headdresses described based on data from the rest of
Europe. As previously mentioned, the ‘maiden garland’ documented in the United Kingdom is
made from a bell-shaped object, which is decorated. This type of decoration is never worn by
the deceased, and is placed on the coffin during the funeral service; afterwards it is placed in
church. The shape, however, does resemble a crown-like shape, though of a larger size. Though
the decoration is generally made of wood, unlike the other decorations documented for Europe,
Morris (2003) does note that metal was also used. It should be noted that the decoration of
both the ‘English’ and the other funerary headdresses are similar. On both types of funerary
headdresses the flowers, leaves, ribbons, and paper are present. The ‘English maiden garland’,
however, also have paper gloves attached and occasionally a ribbon with the details (i.e. name,
age) of the deceased. Though similar decorations and customs of placing the decorations on
top of the coffin have been reported for the Netherlands (Schrijnen, 1930; Portegies, 1999, p.98),
it seems that this aspect of the burial custom occurs more frequently in the United Kingdom
than elsewhere. Based on these variations, it can be concluded that though the intention of this
burial custom is the same, the manner in which the custom is conducted differs.

Why and who

Both in historical data, as well as some reports on archaeological examples for this burial
custom, there is mention of why and for whom these specific decorations were made.
Moreover, some sources describe who made these decorations; some of these were previously
mentioned (Hirsch, 1921; Kok, 1990). The reason for these decorations, and especially the
reflective material was, according to Portegies (1999) to both familiarize the young children, and
friends of the deceased, with death. It was a custom that everyone, and especially children, saw
the decorated young child in his or her coffin. Their deceased playmate and friend was
beautifully decorated; in a way that he or she represented an angel that would “pray for them
all”. This beautification of a deceased child, in order to present the child in a state of 'happiness’,
is also mentioned by Van Sasse van Ysselt (1897). Other sources, however, indicate that the
decoration and presence of the crowns is to present the 'state of virginity' or the ‘purity’ of the
deceased (Van Sasse van Ysselt, 1897; Veeckman, 1997; Morris, 2003; Lippok, 2011). Another
explanation for this burial custom is often the ‘Brides Of Christ’ (Tagesson, 2015), or a ‘marriage
in death’ (Venbrux, 1991); indicating that the individual was unmarried and as marriage was an
important aspect, the deceased should be married. Veeckman (1997) refers to the deceased
who were buried with this custom as ‘witte lijken’ (white bodies). They are seen as pure and
innocent, as they died unmarried and therefore died as a virgin. Steel (2007) also points to the
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usage of these funerary headdresses for young individuals. Lippok (2011) states that the
Totenkrone are a symbol for virginity; though it was a custom for everyone who died unmarried,
the funerary headdress is often viewed as a luxury item. It may therefore also be a
representation of the wealth of a family; Lippok (2013) reports the usage of real pearls as well as
imitation pearls, the latter probably for the less wealthy. In all previously mentioned studies and
historical data, the decoration is for “everyone, unmarried and regardless of age”. However,
children appear to be most frequently buried with this burial custom; though historical data also
indicates that unmarried adults, either male or female, were also buried with a funerary
headdress (e.g. Van Sasse van Ysselt, 1897). The decorations and the funerary headdress were,
according to various sources, made by young girls from the village or neighbourhood. Van
Sasse van Ysselt (1897) describes how the decorations were made by young girls, and that
these girls themselves paid for any expenses to make said decorations (e.g. flowers). This was
both done for children and unmarried adults according to Van Sasse van Ysselt (1897). Schrijnen
(1930) reports a different kind of decoration, as previously mentioned, but these were also made
by qirls from the village or neighbourhood. This is supported by data from Hirsch (1921), Kok
(1990), and Portegies (1999); the decorations and funerary headdresses were made by
classmates, playmates and friends of the deceased child. And, as the poem from Van Den
Vondel indicates, the decorations were also made by a close friend of the deceased child. There
is, however, no mention of who makes these decorations for unmarried adults. Hirsch (1921)
describes, as previously mentioned, how these decorations were made by young women
(‘beleefde mayden’ and 'hoedjesmaecksters’) in general. It would seem these young women
were paid to make such decorations, in contrast with what was previously noted by Van Sasse
van Ysselt (1897).
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2.2.3 Summary and archaeological visibility of funerary headdresses

Though there appears to be some variation in the decoration, the overall appearance of the
funerary headdresses based on archaeological examples and historical data from the
Netherlands and Europe illustrate a burial ritual involving a crown-like decoration made of iron
or copper (alloy), which is placed on the individual's head. The metal frame of the funerary
headdress consists of braided and wrapped metal/copper alloy wire, which is decorated with a
variety of organic material.

Based on all aforementioned archaeological examples and historical data from Europe, it can be
concluded that the usage of the Leonic wires in a funerary headdress is quite common. These
wires of copper alloy, coated with either silver or gold, were not only used as a frame; the wires
were also used, by wrapping wires together, to create floral and leaf shaped ornaments which
were placed on the frame. Especially these floral and leaf shaped ornaments are very common
in the decorations of the funerary headdress. In addition, these ornaments were decorated with
fabric (especially silk) or paper. This was done by either wrapping threads of fabric or paper with
the Leonic wires, or the ornaments were covered by these materials. However, sometimes floral
ornaments were also created using these materials; these were also added to the frame.

Additional decorations on the funerary headdress vary from this point. Most common is the
usage of real flowers, often rosemary or roses, or artificial flowers; made from paper or fabric.
Using green leaves or green herbs as decoration also occurs; though there appears to be no use
of one specific plant type. Archaeological examples from Germany and at least one
archaeological example from the Netherlands (Didam) indicate the usage of beads as
decoration. In addition, both archaeological examples and historical data indicate that the usage
of reflective material (e.g. glass) in this burial custom is common in the Netherlands and
Belgium; though not widely used in the Netherlands. Whether lack of archaeological data on
this aspect is due to local usage or excavation techniques, is impossible to conclude.

The location of the funerary headdress does not appear to vary in archaeological examples as
well as historical data; all indicate that the crown is around the head of the deceased. It should
be noted that similar decorations, but located in the hands, also occur. The shape of the funerary
headdress does, however, vary. The differentiation made by Lippok (2011) appears to be a
correct and useful one; 1) a wreath, or closed crown-like object worn around the head, 2) a
diadem, which only covers the forehead and both sides of the head, and 3) a cap which covers a
majority of the head, mostly on the back of the head. It should be kept in mind that all can be
decorated as previously described, and in addition some of these objects may occur
simultaneously in the grave. Lippok (2011) mentions that a cap, which may also be an object of
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‘normal’ use (i.e. a hat), may also be in combination with a wreath, and therefore indicate that
this burial custom was indeed conducted. This may, however, be difficult to assess solely based
on archaeological data.

Based on the aforementioned variation in the decoration of the funerary headdresses, it can be
concluded that this burial custom may have some regional differentiation. In general, with the
exception of the ‘maiden garlands’ from the United Kingdom, there appears to be quite some
similarity in this burial custom,; the variation may indicate a personal adaption of the burial
custom. The general trend in the decorations is, however, mostly floral or leaf-shaped, in
combination with organic material.

As previously mentioned, the ‘maiden garlands’ from the United Kingdom are slightly different
in appearance than other known examples of funerary headdresses from Europe. The
decorations on both objects have, however, quite some similarity. The intention and general
decoration of both the ‘English’ and the other funerary headdresses are similar, but
archaeological and historical data indicate at least differences between how this burial custom
was conducted, and the overall appearance of a funerary headdress.

Historical data correspond with the archaeological data, even though not all mentioned types of
decoration can be found in the archaeological dataset; this is of course due to preservation and
conservation. The mentioned decoration by Venbrux (1991) such as candles burning on each
corner of the coffin and the specific clothing is often not visible in the archaeological record.
Though described in historical sources and found in the archaeological record, there are still
remaining questions regarding the funerary headdresses; especially on the identification of this
burial custom in the archaeological record.

Aforementioned data, both the archaeological as well as the historical data, are presented in
table 2.2 for a general overview. Date and/or period have been added, if these data were
available. Also, summarizing these data from table 2.2, a few inorganic and organic materials
can be definitely expected in the burial custom of the funerary headdresses; this is presented in
table 2.3. This general overview of the funerary headdresses and their appearance are a solid
base to conduct this study; using the methods and materials described in the next chapter the
archaeological visibility and identification of funerary headdresses can be researched.
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Table 2.2: overview of the archaeological examples of funerary headdresses, including period/date and finds.

City/country/site Period/Date Decoration/material

Haarlem, NL 1430-1480 green discoloration on skull, mandible, atlas, upper limbs

copper discoloration and presence of rosemary leaves

Oosterhout, NL >1700 leaves and copper wire

Didam, NL 1700-1900 green discoloration on skull

copper wire, Leonic flowers, Leonic wire

glass beads, sequins

textile, paper

s-Hertogenbosch, NL 1800-1900 flowers (real or made of paper/fabric)

glass splinters, tinfoil, gold-like paper

green herbs (based on historical data)

Sittard, NL 1800-2000 metal crown object

long coat/suit

Busco Gerin, Switzerland | 1960-now? wreaths made of twigs and paper flowers

wedding dress

Belgium late medieval metal crown object

/post-medieval | flowers (real or made of paper/fabric/silk)

fabric, paper (ribbon)

beads, glass, glass splinters

Germany 1600-1900 copper wire, Leonic wires, Leonic flowers

fabric, paper (ribbon)

flowers (real or made of paper/fabric/silk)

glass beads, sequins, pearls

United Kingdom 1600-1900 bell shaped construction/wood frame/metal frame

flowers (real or made of paper/fabric/silk), paper gloves, ribbons

Sweden post-medieval | Leonic wire, Leonic flowers

Beads
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Table 2.3: overview of expected material and decorations (inorganic and organic) for the funerary headdresses.

Leonic wires/Leonic flowers Flowers (rosemary; roses)
Copper wires Paper (ribbon/flower-object)
Iron wires Silk (ribbon/flower-object)
Beads (glass) Textile/fabric (ribbon/flower-object)
Smaller metal wires (fringes) (green) Herbs
Leaf-flower objects of metal Leaves

Glass (shreds/splinters)

Pearls or imitation pearls

Sequins
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3. Materials and methods

In this chapter the research methods used in this thesis will be described. As this research
consists of multiple aspects, different methods and techniques were necessary and were
applied. First, the methods used to select the sample under study will be presented. The
methods used for the physical anthropological research will then follow; followed by the
methods for documenting the burial ritual, and then the methods used for the chemical analysis
will be described. Also, a short description on the database is also provided.

3.1Selection process & start research

As presented in the introduction, during the excavation in Oldenzaal it became clear that
numerous individuals had green discoloration present on the skull and/or on postcranial bones.
It was not possible to analyse all of the individuals with green discoloration, and in addition
some are probably not relevant for this study (i.e. only a small concentration of green residue in
combination with no indication of any metal decoration or metal elements). Therefore, a
selection had to be made, and the framework for the final selection was mainly based on the
presence and location of green discoloration. Before the start of this research, the excavators
had made a pre-selection list of individuals who had in the field been interpreted as individuals
with 'crowns'. These are the individuals (n=15) of which it is certain a funerary headdress is
present, based on artefacts (elements of the decoration present) and the green discoloration on
the skull. However, more individuals (n=33) were added to this pre-selection. Though no
specific decorations were present, these individuals were selected based on the
presence/amount of green discoloration (and the location; mainly the skull), the
preservation/conservation of the individual, and the preliminary sex and age assessments made
during the excavation. As for preservation, only individuals with a good to average preservation
were selected to ensure maximal data on the biological profile and to ensure the location of the
green discoloration could be established (e.qg. possible indeterminable skeletal elements). The
field sex and age assessments were used so an equal distribution of males, females and young
individuals was present in the selection; as this study used the hypothesis that a funerary
headdress can be present for any individual, regardless of age and/or sex. Though the sex and
age assessments were not always correct, it gave at least an indication of the sex and age
distribution in this selection.
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The final selection contains 48 individuals; in total 15 adult males, 17 adult females, 6 juveniles
and 10 children (16 young individuals in total) were selected. After the full physical
anthropological analysis these numbers shifted; but these will be presented in chapter 4. The
distribution of these individuals in the cemetery is presented in figure 3.1. In table 3.1an
overview of the final selected find numbers and their field age and sex assessment is presented.
The age categories mentioned in this table, and used throughout this research are 'adult’ (‘A’),
‘'young adult’ ("YA'), 'juvenile' (']'), and child (‘'Ch’). Sex assessments are either M / M? (male or
male?) or F / F/ )7 (female or female/juvenile?). For the younger individuals, the sex assessment
is 'U' (from ‘unknown’, indeterminable).

481600

N e - selected graves

excavated graves
0 s— — — 25M

260050 260100 260150

Figure 3.1: overview of the excavated graves at the Plechelmusplein. The graves in red are the selected graves for this
research.
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Table 3.1: overview of selected find numbers used for this research. Age and sex category are preliminary; these are
field determinations.

899 A M
912 A F
1024 A M
1100 A M?
1205 J u
1260 A F
1333 A F
1377 A F
1694 A F
1695 A F
1707 Ch u
1773 A F
1796 A M
1831 A M
1835 A F
1875 A M?
1887 A F
1927 J u
2009 J u
2243 Ch u
2278 Ch u
2366 A F
2403 A M
261 Ch u

3087 A M?
3290 Ch u
3426 A M
3515 J u
3797 A F
3974 A M
4139 A M
4453 A F/1?
4883 A M
4889 A M
4891 A F
5830 J u
5917 J u
5931 A M
6205 A M
621 Ch u
6260 Ch u
6373 Ch u
6451 Ch u
6476 Ch u
6478 A F/)?
6589 A F?
6749 A F
6786 A F
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3.2 Physical anthropological methods

To analyse and document the human remains for this research, the guidelines from the Manual
for the Physical Anthropological Report were used (Maat, Van Der Merwe and Hoff, 2012). This
manual consists of guidelines and methods for the dental analysis, sex assessment, age
assessment, estimating the ante-mortem stature, recording the pathology, and more. Based on
forms, tables and figures each part of the complete analysis could be done. The complete
physical anthropological report used in this research consists of forms from this manual and
additional forms from Raphaél Panhuysen, which will be described here below. Unless
explained otherwise, for example if certain traits were missing and could not be scored, the
methods explained below were all used.

3.2.1 Administration & skeleton status

The first form describes the administrative part of the individual: artefact number, level, date of
recovery, site and photograph numbers. When this form is filled out during the excavation, the
anatomical posture can be drawn. This was not the case for this study, since the human remains
were analysed after excavation. Furthermore, this form contains a small summary of all the
other forms that follow: sex assessment, age assessment, ante-mortem stature and any
pathological remarks; all for a quick overview. In the 'overview' table on this form a small
summary has been made of any pathological remarks or remarks in general (preservation for
example), whether and which bones were taken apart for the chemical analysis, or for the
complex method (see age assessment methods), and a summary of the artefacts and
amount/location of the green discoloration (if present).

For the skeleton status, cranial and postcranial, the reporter can either indicate absence or
presence of certain bones on the corresponding form. Any pathological remarks can also be
indicated here. The cranial status form also requires the cranial index. This can be calculated by
taking the maximum length and the maximum breadth, and then dividing the breadth by the
length. The maximum length of the skull can be taken from the glabella onto the
opisthocranion. The maximum breadth can be taken from euryon to euryon — the most lateral
sides of each parietal bone. The cranial index calculation is divided into three ranges:
dolichocranic (up to 74,9mm, long skull), mesocranic (75,0mm — 79,9mm, average skull) and
brachycranic (80mm and more, short skull). There is an additional cranial form, to indicate the
presence of the auditory ossicles and the synostosis of the synchrondroses. For the post-cranial
status there is also an additional form to indicate any non-metrical variations (e.g. sacralisation
L5, lumbarisation S1). Both have been added and used for the documentation of the physical
anthropological analysis.
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3.2.2 Dental analysis

The dental paragraph provides an overview of a complete dental analysis for each individual.
For this, there is a form for the permanent teeth and the deciduous teeth. On the form, the
reporter indicates the status of each tooth. The complete maxilla and mandible (as far as these
are present) are analysed for teeth which can be inspected in jaw (), missing positions of the jaw
(M), unerupted teeth (U), post-mortem lost teeth (P), ante-mortem lost teeth (A) and
congenitally absent teeth (C). The number of teeth assigned to these classifications should add
up in the equation: the number of (normally) erupted teeth + any supernumerary is equal to
number of inspected teeth, missing positions, ante-mortem loss and post-mortem loss
together. The molars are also inspected and scored for any attrition, using classifications
(Brothwell, 1981; Maat, 2001). This attrition can aid in the age determination (see below). Both
maxillary and mandibular teeth are also analysed for any signs of enamel hypoplasia (enamel
growth defects), carious lesions, abscesses, alveolar atrophy (Brothwell, 1981), periodontitis,
mechanical traumas and/or any other remarks. Abbreviations which were used in the dental
paragraph of this research are: ¢ = carious lesions and 1+ / 1 / etc. = molar attrition / h =
hypoplasia. For the deciduous teeth, the specific phase of eruption or mineralization of an
element is documented. This is based on the stages of mineralization in the crown, root and
apex. The specific stages and recording system is from (Moorrees, Fanning and Hunt, 1963). The
documentation of enamel hypoplasia, of which the location is an indication of at what age there
was probably stress (malnutrition), is based on Reid and Dean (2006). The notation of each
tooth element is according the FDI system (Fédération Dentaire Internationale). The complete
jaw (maxilla and mandible) is divided in four quadrants, from the upper right (1), to the upper left
(2) and from the lower left (3) to the lower right (4). Each element in the quadrant is assigned to
a second number, beginning from 1 at the medial side to 8 at the distal side. The quadrant
number and element number are combined; for example 41is the first incisor of the lower right
quadrant.

3.2.3 Pathology analysis

Every individual was analysed for pathological indications, this was done through
macroscopically examining every bone, and analysing if there were any abnormalities.
Pathological indications are for example fractures, diseases (infectious and/or congenital), and
congenital defects and nutrient deficiency/malnutriency. The aforementioned enamel
hypoplasia is also mentioned in this analysis, with an indication as to at what age this might
have happened.Several forms to documented these pathological remarks were available and
used during the physical anthropological analysis. On these forms, the possible and probable
presence of pathological indications could be indicated, as well as possible/probable diagnosis.
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3.2.4 Methods for sex assessment

For the sex assessment of the individuals both non-metrical as well as metrical methods were
used. All methods for sex assessment can only be used on adults, since young individuals tend
towards a more feminine degree. However,in some cases it was possible (for juvenile
individuals) to give at least an indication of a possible sex assessment using these methods.

The non-metrical method used in this research is based on the sex assessment methods from
the Workshop of European Anthropologists (WEA). This consists of scoring certain traits of the
pelvis (Acsadi and Nemeskéri, 1970; Workshop of European Anthropologists, 1980) and the
skull (Broca, 1875; Acsadi and Nemeskéri, 1970; WEA, 1980). These traits will be scored between
-2 (hyperfeminine) and +2 (hypermasculine), where 0 is indifferent. These scores will be
multiplied with the weight of each trait. Each trait has a different weight, e.q. the score for the
pre-auricular sulcus weighs 3, whereas the iliac crest weighs 1. The sum of these scores
multiplied, and then divided by the amount of the traits which were scored, gives an indication
of the sex. Overall, individuals with scores below the 0 are female (-1and -2), and above the O
are male (+1and +2), with the 0 score being indifferent/indeterminable. For the pelvis, this
method consisted of 10 traits (table 3.2) and for the skull there were 16 traits (table 3.3). The
traits of the skull are also divided by cranium, mandible and the complete skull (caput).

It should be noted that the results of the morphological sex assessment are more reliable when
they are compared with another comparable population. When compared with a different
unrelated population, different traits could be less/more profound than other traits, i.e. the
females would tend to be more masculine or vice versa.

Table 3.2: overview of the pelvic traits used for sex assessment.

Trait Weight (W) Score (X) W x X
Pre-auricular sulcus 3
Greater sciatic notch 3
Pubic angle/arch 2
Arc composé 2
Innominate bone 2
Obturator foramen 2
Ischial body 2
liac crest 1
Iliac fossa 1
Pelvic inlet 1
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Table 3.3: overview of the skull traits used for sex assessment.

Trait Weight (W) Score (X) W x X
Glabella 3
Superciliary arch 2
Frontal/parietal tubera 2

Frontal inclination 1

Mastoid process 3
Nuchal plane 3
External occipital protuberance 2
Temporo-zygomatic process 3
Zygomatic bone 2
Supramastoid crest 2
Orbit 1
Sum W: 24 Sum W x X:
Mandible (general) 3
Mentum 2
Angle 2

Inferior margin 1

Sum W: 8 Sum W x X:

The metrical method for sex assessment is based on measuring the Antero-Posterior Diameter
(APD) and Maximum Antero-Posterior Diameter (APD-max). This is done on the femora and the
tibiae. For the femur, this is the largest antero-posterior distance along the linea aspera
(MacLaughlin and Bruce, 1985). For the tibia, this is at the level of the nutrient foramen. The
APD-max for both the femur as well as the tibia is done at the same level of the APD, but then
the maximum deflection is recorded (Maat, Van Der Merwe and Hoff, 2012, p.8). It should be
mentioned that this method is usually used when for a related population, of which the sex is
known, and the APD and the APD-max are known. Comparing results should then give an
indication if the diameter is 'female’ or is 'male’. For this research, the diameter ranges plotted in
Maat, Mastwijk and Jonker (2002) were used - though it should be noted that, due to a huge
overlap in ranges, the female diameters also fell in the range of the males. This means that
determining the females from the males is more difficult, if not impossible.
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3.2.5 Methods for age assessment

To make an age assessment, different methods were used. First of all, it was related to the
indication of age of the individual; other, different methods are used for young individuals than
for older individuals.

The methods for making an age assessment during growth (young individuals) consist of dental
eruption and mineralization, long bone growth, and certain closures and fusions of skeletal
elements. Based on dental eruption and mineralization it is possible to give an age indication;
certain teeth erupt at a certain age (Ubelaker, 1978; WEA, 1980). The closures and fusions of the
skeletal elements also give an age indication — different growth plates all fuse at different age
ranges (Scheuer and Black, 2000; Schaefer, Scheuer and Black, 2009). Noting whether a
growth plate is non-fused, fusing or fused, an age indication can be given. The last method, of
the long bone growth, uses the length of the long bones and the reference tables of Maresh
(1955). For this, a correction had to be made for the population under study; the average stature
should be taken into account. The stature of adults in the USA reference population of Maresh is
178,2cm. For the population under study, this was 170,8cm for the males and 161,3 for the
fermnales. Dividing 178,2 with 170,8 results in a ratio of 1.04; dividing 178,2 with 161,3 results in a
ratio of 1,104. Any bone length measured in the population under study has to be multiplied by
this ratio to use the tables of Maresh (1955), depending on the sex estimation.

For the adults, which are individuals with permanent teeth, no fusions or long bone growth,
other methods are used. These consist of the complex method, the analysis of the progress of
ossification of the sternal end of the 4™ rib, molar attrition, the pubic symphysis, and the
auricular surface. The complex method (Acsadi and Nemeskéri, 1970; Sjgvold, 1975; WEA, 1980)
is based on different age indicators: the symphyseal face of the pubis, spongiosa of the
proximal humerus and femur, and the endocranial suture obliteration. For each age indicator
there are figures to determine a certain phase, and when combined, these phases will give an
age assessment, using the corresponding tables. The tables used for this age assessment
(Sjovold, 1975) are presented in the manual (Maat, Van Der Merwe and Hoff, 2012). In addition,
other methods for an age estimation were used as well. Based on the progress of ossification at
the sternal end of the 4" rib (iscan, 1986) it is also possible to make an age assessment. The
ossification at the sternal end of the 4" rib (which can also be done on the 3" or 5™) undergoes
different morphological phases — all of which are described and documented by iscan (1986)
and Iscan and Loth (1986a; 1986b). This method is also sex related. When molar attrition is
present, it is possible to make an age assessment based on the amount of attrition (Brothwell,
1981). Itis population related, and for the population under study the results in Maat, Mastwijk
and Jonker (2002) were used. The pubic symphysis could also be used as an age indicator; the
same indicator used in the complex method, though the phasing is different (Brooks and
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Suchey, 1990). This method is also sex related, and provides a large age range. The method of
the auricular surface is based on the morphological changes of sacro-iliac joint with age, or
rather the auricular surface of the pelvis (on the medial side of the ilium) (Lovejoy et al., 1985;
Buckberry and Chamberlain, 2002).

3.2.6 Estimation of ante-mortem stature

On the form with the table to score the pelvic traits, itis also possible to state taken
measurements, metric variations and stature. Measurements were, if possible, taken from the
left and the right bones. They include measurements from the humerus (maximum and total
length), radius (maximum and parallel length), ulna, femur, tibia (total length, maximum
condylar malleolar length) and the fibula. To establish metric variation, measurements of the
humerus (diameter head, bi-epicondylar width, condylar width), femur (maximum APD,
diameter head, condylar width) and tibia (APD) were taken.

Where possible, an estimation of the ante-mortem stature was made for the adult individuals.
For this, the length of the long bones and the equations of Trotter (1970), Trotter and Gleser
(1952;1958) and, if possible, Breitinger (1937) were used. Of Trotter and Gleser, the equations
for white females and white males were used, whereas for Breitinger the equations could only
be used for males. Each long bone has a different equation, all with different standard
deviations as well. The equation for the femur, the one with the lowest standard deviation, is
the most used in this study.
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3.3 Methods for documenting the burial ritual

A variety of methods were used to analyse the burial custom. First, the documentation of either
presence or absence of green discoloration was of importance in knowing whether or not bones
were to be selected for the chemical analysis. The exact location of this green discoloration was
also of importance, as well as any other residue (organic material, iron) on the bones or other
finds (small artefacts; glass, pottery, metal fragments, etc.). For each individual the presence
and the location of the green discoloration were examined macroscopically after the physical
anthropological analysis as described above. With the use of the skeleton and cranial status
form, the locations with green discoloration were documented. Each bone showing indications
of residue (either green discoloration or any other residue) was held separately for XRF
measurements (see 3.4), documented and photographed.

After the physical anthropological analysis, and the initial documentation of green discoloration
and finds on the bone, the remaining soil residue (if present) was also analysed for artefacts.
This includes large to middle artefacts (e.g. nails from the coffin, pottery) and small to very small
artefacts (e.qg. copper residue, metal fragments/decorations, glass, and organic material). Any
artefact found in this soil residue was held separately for further analysis, and was documented
and photographed. All artefacts not selected for chemical analysis (see 3.4), were analysed
either macroscopically or microscopically, depending on their size. If macroscopical analysis did
not provide sufficient data on either determination of material or object, finds were further
analysed microscopically. When possible, photographs were taken of the object(s) under the
microscope. The complete list of artefacts and finds, as well as the location(s) of green
discolorations were noted under 'overview' on the first form of the corresponding individual.

Discolorations on bone were documented by colour. The results of these findings, as presented
in the subsequent chapter, are divided per body region. This is done in order to provide an
overview of certain finds in each body region, instead of presenting an overview of each
individual and corresponding finds. These body regions are the skull, torso, shoulder girdle,
upper limbs, lower limbs, hands, and the pelvic girdle. The skeletal elements in these specific
regions are displayed in table 3.4; extracted and summarized from the database (see 3.5). Any
finds and/or discolorations on the bones of the feet are included in the body region of the lower
limbs. Only finds and/or discolorations on the bones of the hand are separately discussed,
though documented with the upper limbs in the database. Discussing the discolorations and
finds separately for the hands made it possible to research and discuss certain locations of
green discoloration in correlation with the presence of grave goods placed in the hands, such as
rosaries.
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Table 3.4: overview of the body regions and the associated skeletal elements.

Body region Skeletal elements Body region Skeletal elements

Skull temporal-parietals Thorax sternum
dental manubrium
frontal ribs
parietals Pelvic girdle auricular surfaces
occipital ilium
temporals ischium
zygomatics pubis
maxillae acetabulum
mandible sacrum
orbits Upper limbs humerii
sphenoids ulnae
frontal-parietals radii
sphenoid-temporals carpals
temporal-occipitals metacarpals
foramen magnum phalanges
sagittal suture Lower limbs femur
temporalis suture tibia
coronal suture patella
lamboidal suture fibula
sphenoid-frontals tarsals
occipital-parietals metatarsals

Shoulder girdle clavicles phalanges
scapulae Spine cervical

thoracic
lumbar
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3.4 Methods for the chemical analysis

The artefacts and bones with green discoloration were, as mentioned above, selected by
macroscopic analysis and held separately for the chemical analysis.

XRF measurements

The handheld XRF (X-ray fluorescent) was used for the chemical analysis. The specific device
used for this chemical analysis was a Thermo Scientific Niton XL3t p- XRF. The handheld XRF
was specifically used because of availability, but also the practical use of this device on bones;
size and shape of bone differed, as well as the location(s) of discoloration(s). All of the
measurements which were taken on the bone were done in a bulk measurement (‘mining mode'
Cu/Zn, measuring multiple chemical elements at the same time). Measurements on metal were
performed in the bulk measurement of the 'soil mode'.

Measurements were taken at the locations of the green discoloration, or, if present, on other
types of discoloration. Each measurement would of course include a high concentration of
calcium (bone) and perhaps other concentrations of chemical elements which would normally
be present in the soil. Because of this, baseline measurements were also taken on the bones.
These baseline measurements were taken, if possible, on the areas of bone were no green (or
any other) residue was present. Measurements with the XRF were also taken of the metal
decoration(s) and metal element(s). Fragments of copper, iron or any other small particles
(fragments of copper residue) were also measured. Artefacts/finds like pottery, nails or glass
were left out of the chemical analysis as their chemical composition would not be an addition to
the analysis of the burial ritual. However, fragments of glass might still hold some potential for
a chemical analysis, so a comparison can be made between these glass fragments found in
different burials (e.g. same chemical composition?). This was not conducted in this research, but
holds possibilities for future research. As already mentioned in the introduction chapter, the
funerary headdresses documented during the excavation were already analysed with the
handheld XRF by Bertil van Os. Measurements and the corresponding values will be combined
with the chemical data which will be gained from this study. The documentation of the
measurements was done in an Excel sheet. The measurement number (created by the XRF
device) and find number were noted, as well as the type of bone analysed. Furthermore, the
exact location was documented where both the residue measurement and baseline
measurement were taken, as well as any remarks (i.e. no background measurement possible
due to fragmentary bone).

The results of the measurements, the chemical data, were analysed in collaboration with Bertil
van Os and Hans Huisman (both RCE).
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3.5 The database

The results of the physical anthropological research and an overview of the documented finds
for each individual were stored in a database. All data were of course already documented on
the forms, a spreadsheet document and a text document; but to run specific queries on these
data, a database was necessary. The database was built with Microsoft Access 2003, and the
use of specific Visual Basic code was necessary to run specific queries and commands. The
structure of the database will be explained in this paragraph.

3.5.1 Metadata: list of tables and their design

Both the metadata and the design of the tables in this database will be presented in the
following sub-paragraph.

Inventory table and finds table

The main two tables are the inventory table (invent_bone) and the finds table (findings), which
are linked. The inventory table displays the results of the physical anthropological analysis; data
such as sex, age, ante-mortem stature, and pathological remarks are presented per individual.
Linked to each individual is the finds table; in here each find which was documented with the

individual is stored. The tables are linked by the find number of each individual.

The following overview presents the metadata of the inventory table:

Field Datatype Relationship/other Lookup query Function
ID Autonumber Autonumbered ID Unique ID number for each
individual

vnr Number (Long Integer) Primary Key / Indexed Find number of the individual

krn_nr Number (Long Integer) Crown number (if present)

ds_nr Text (255) Box number for storage

agecat Text (255) Combo Box/Lookup SELECT ref_agecat.ref_agecat | Age category of the individual
query FROM ref_agecat; (e.g. adult)

sex Text (255) Combo Box/Lookup SELECT ref_sex.ref_sex FROM | Sex category of the individual
query ref_sex;

age min Number (Double) Minimal age boundary

age max Number (Double) maximal age boundary
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AMstat Number (Double) ante-mortem stature
pathology | Memo Pathological remarks and
other remarks
The metadata for the finds table is as follows:
Field Datatype Relationship/other Lookup query Function
XRF Text (255) XRF number
Id Autonumber Primary Key / Indexed Unique ID number
Vondst Number (Long Find number of the
nummer Integer) individual
Type residue Text (255) Combo Box/Lookup SELECT ref_residue.* FROM | Type of residue
query ref_residue;
bone_cat Text (255) Combo Box/Lookup SELECT Category bone
query ref_bone_cat.bone_cat
FROM ref_bone_cat;
bone_ond Text (255) Combo Box/Lookup SELECT Skeletal element
query ref_bone_ond.bone_ond
FROM ref_bone_ond;
bone_loc Text (255) Combo Box/Lookup SELECT Anatomical
query ref_bone_loc.bone_loc location/position
FROM ref_bone_loc;

The relationship between the inventory table and the finds table is a 1-to-many link, with
enforced referential integrity. Figure 3.2 presents an example of one individual with the linked

data.
| 1D | wnr | kin_nr | ds_nr | agecat | sex | agemin | agema
- 899 D44 K M 43,75 5
| Id | Typeresidue | bone cat | bone ond | bone loc
256 green skull orhit R inferiar
| 21 green skull zygomatic B superior
| |1514-1515 22 green skull sphenoid R inferior
| |2446-2447 23 green spine L5 body anteriol
3476-3477 24 green upper limbs ulna L distal-medial

Figure 3.2: example from the database, presenting an individual with linked data. Physical anthropological data is in
the upper record (find number 899, etc.) and XRF/data on finds is in the record below.
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References tables

In both the inventory table as well as the finds table, combo boxes/look up queries are used.
These look up queries are data that come from reference tables. In total there are 6 reference
tables.

ref_bone_cat

This is the reference table for bone_cat in the finds table. In total there are 7 categories: skull,
shoulder girdle, thorax, pelvic girdle, upper limbs, lower limbs, and spine. The design of this
table is as follows:

Field Datatype Relationship/other Lookup query | Function
ID Autonumber | Primary Key / Indexed Unique ID number
bone_cat | Text (50) The reference list for the bone category

ref_bone_ond

This is the reference table for the skeletal element field in the finds table. This table is linked
with the ref_bone_cat; this is based on the ID fields. For example, the bone category skull (ID #
1) is linked with several skeletal elements of the skull (e.g. temporal-parietal R, temporal-
parietal L, frontal, frontal-parietal R). The design of the skeletal element table is as follows:

Field Datatype Relationship/other Lookup query Function
ID Number (Long The ID number of the bone_cat table
Integer)
bone_ond Text (255) The reference list of the skeletal
elements
ID_item Autonumber Primary Key / Indexed Unique number of each skeletal
element

ref_bone_loc

This is the reference table for the anatomical location/position in the finds table. This table is
linked with ref_bone_ond, based on the ID fields. Again, an example of these linked data is the
skeletal element ‘frontal’ (linked with ‘skull’ from the bone category table) and bone locations
such as 'superior’, ‘inferior’, and ‘anterior’. All common anatomical planes, positions, and
locations are included for each skeletal element.
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The design of this table is as follows:

Field Datatype Relationship/other Lookup query | Function
ID Number The ID number of the bone_ond table
bone_loc | Text(50) The reference list for the bone locations

As mentioned, the three aforementioned reference tables are all linked. The link between
bone_catand bone_ondis a 1-to-many relationship; this is the same for the bone_ond and
bone_loc. Figure 3.3 presents an example of all the linked data.

| D |  bone_cat
b - 1 shull

| bone_ond ID_itermn -
M| - temporal-parietal R 175
bone_loc

sUpEOr
inferiar

left

right

center
endocranial
anterior
posterior

- [temporal-parietal L 176
bone_loc

superior
inferior

left

right

center
endocranial
anterior
posterior

*
+ dental 179

+ frontal 1

+ | parietal B 2

+ parietal L 3

+ | occipital 4 .

Figure 3.3: example from the database, presenting linked data of the skeletal regions and the corresponding skeletal
elements, as well as the anatomical locations.
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Besides these three main references tables, there are three other references tables. All three
have the same design; they consist of only 1field (data type: text (255)). For the reference table
of the age categories, the data includes "adult’ (V), ‘child’ (K), and ‘juvenile’ (J). The reference
table of the sex category includes ‘'male’ (M), ‘female’ (VR', and ‘indeterminable’ (O). Last, the
reference table for type of residue consists of more data. The list consists of ‘green’, ‘blue’,
‘iron’, 'mxx’, ‘gls’, ‘oxx’, ‘aw’, and ‘mcu’. These abbreviations are from the ABR (Archeologisch
Basis Register), explained in table 3.5.

Table 3.5: used abbreviations in the database.

Abbreviation Explanation

mMXxX Metal indeterminable
gls Glass

OXX Organic indeterminable
aw Pottery

mcu Metal copper

3.5.2 Metadata: queries & methods

A search form (opvraaglijst) was made to conduct specific queries on the entered data. This
allowed filtering the data based on skeletal element, location, or for example type of residue.
For example, filtering the data allowed a full list of all individuals documented with green
discoloration on the frontal bone. As a specific location of each discoloration was also
documented; these data can then be again filtered on location; e.g. on the superior surface of
the frontal. Combining and filtering data of the discolorations, finds, and the physical
anthropological analysis provided insight on specific patterns of discolorations and finds;
perhaps present for specific individuals.

The search form is nothing more than a SQL query (Search), which runs based on what is
entered in the form itself. On the search form, the user can select with drop-down menu'’s
specific data to conduct the query (fig. 3.4). For example, the user can select from the search
form a skeletal category (e.g. skull) and run the query. All records containing this specific
skeletal category will then appear; this in combination with the data on the individual. In
addition, combinations can be made in the search form. When choosing a skeletal category (e.q.
skull), a skeletal element can also be selected (e.g. frontal), and, a specific location. Moreover,
this can also be in combination with type of residue. For example, the search query can list all
the individuals with green discoloration on the left side of the frontal. The queried data are
stored in a different form (Search).
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opuraaglijst

Zoeken
YVondstnummer: Residue b
Bot categorie: [ hd
Bot deel: hd

Locatie bot: hd

Search | Clear |

Figure 3.4: the interface of the search function in the database.

The SQL for the search query is as follows:

SELECT

Findings.bone_cat,

Findings.bone_ond,

Findings.bone_loc,

Findings.[Type residue],

invent_bone.vnr, *

FROM invent_bone

INNER JOIN Findings ON invent_bone.vnr = Findings.Vondstnummer
WHERE (((Findings.bone_cat) Like *' & [Forms]![opvraaglijst]![bone_cat] & '*')
AND ((Findings.bone_ond) Like '*' & [Forms]![opvraaglijst]![bone_ond] & '*')
AND ((Findings.bone_loc) Like '*' & [Forms]![opvraaglijst]![bone_loc] & '*')
AND ((Findings.[Type residue]) Like *' & [Forms]![opvraaglijst]![residue] & '*')
AND ((invent_bone.vnr) Like *' & [Forms]![opvraaglijst]![vnr] & '*'));

In addition, the filter function built in Microsoft Access was also used to filter specific data and
analyse patterns and correlations between green discoloration, finds, and their locations on
skeletal elements of skeletal regions. The results of this analysis are presented in the
subsequent chapter.
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4. Results

In this chapter the results will be presented. The results of the physical anthropological analysis
are divided by sex category, and for each category the number of individuals as well as any
remarks will be described. Results from the find analysis will also be presented in this chapter.
As previously mentioned, the finds are categorized by skeletal area, skull, torso and shoulder
girdle, hands, upper limbs, pelvic girdle, and lower limbs.

4.1 Results physical anthropological research: population under study

In this paragraph, the results of the physical anthropological research will be presented. Not all
results will be mentioned; the reader is referred to the catalogue physical anthropological
reports (appendix I) to consult the detailed data on all individuals under study. In this catalogue,
each individual is presented separately; aspects such as pathological remarks and details on the
sex and age assessments will be presented.

Using the methods described in chapter 3, in total 48 find numbers, therefore also assuming 48
individuals were analysed. However, after the final physical anthropological analysis, the
number of individuals that were analysed was set to 49; material with the find number 6205
appeared to be from two individuals instead of one.

All of the individuals were placed in a category (for example adult-female) to provide a general
description per age and sex. For the categories 'child' and 'juvenile’ the only criterion was age;
meaning all individuals below 12 were categorized as 'child' and all individuals between 12 and
21 (before reaching biological/skeletal adult age) were categorized as 'juvenile'. A definite sex
assessment could not be made for the individuals in the 'juvenile' category, though it was taken
into consideration either male or female traits might be already visible and possible to
determine. When this was possible, the probable sex assessment was noted. Though all
individuals were already placed in an age and sex category during the excavation (which was
used for making the research selection, as described in chapter 3), the sex and age estimations
after analysis did not always correspond. There is variation in the preservation and conservation
between the 48 individuals. This resulted in individuals which could only be categorized as
‘adult' or, as for one individual, completely unknown.
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4.1.1Males

The sex category 'male’ contained 15 individuals. Three of these individuals were documented
as 'male?’, these individuals were also included in the 'male’ sex category. As mentioned before,
the field sex estimation did not always correspond with the final sex estimation, resulting in
excluding and including individuals from other categories. After the physical anthropological
research, four individuals with the field sex estimation of male were eventually included in the
fernale category (individuals with find number 1796, 2403, 3974, and 5931), and one individual
with the field sex estimation of 'male? was also included in the female category (individual with
find number 1100). In addition, three individuals with the field sex estimation of female had after
analysis a male sex estimation. Also, find number 6205, of which analysis indicated that the
material was from two individuals, was included in this category as specific skeletal elements
and regions indicate a male individual. With these changes, the final male category consists of
13 individuals. In table 4.1 the results of the male category are presented; this includes the find
number, estimated age, sexualization degree and further physical anthropological data.

Table 4.1: overview of the physical anthropological data for the (probable) male category. Vnr= find number; krn_nr=
crown number; agecat= age category; sex= final estimated sex category; degree pelvis/skull= sexualization degree;
age min/max= minimal and maximal age estimates; AMstat= ante-mortem stature and standard deviation in
centimeters.

vnr krn_nr | agecat | sex | degree pelvis | degree skull | agemin | age max | AMstat (cm)
899 A M +1 +0,65 43,75 55,25 17,3 £3,27
1024 A M +0,09 +0,875 54 60 170,6 £3,27
1260 A M possibly male | +0,24 42,33 48,33 162,85 +£4,05
1694 A M +0,26 +0,69 52 61 1711 £3,27
1831 A M +0,84 +1,1 44 50 170 £3,27
1835 A M +0,1 +0,33 33,33 39,33 164,62 +2,99
1875 A M +0,5 +0,88 48 57 0

3087 A M +0,14 +0,53 20 25 167,55 £3,27
3426 A M +1,47 +0,68 46,5 51,5 183,02 £3,27
4139 4139 A M +0,58 +0,68 50 65 178,86 +4,05
4883 A M +1 +0,65 39 44 175,17 £3,27
4889 A M +1,25 +1,03 41 58 171,47 £4,05
6205.2 A M not possible +1,05 0 0 0
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The results in the table indicate that the sex estimation was not always definite male; the
sexualization degree ranges from +0,09 to +1,47 for the pelvis, and from +0,24 to +1,1 for the
skull. The individuals with a sexualization degree lower than +1 have a sex estimation of a
‘probable male', but are still included in the adult-male category. However, even though the
sexualization degree of the pelvis is the most reliable sex indicator, three individuals (1024,
1835, and 3087) have a sexualization degree lower than or equal to +0,1. These individuals,
though still placed in the male category, have no conclusive sex estimation. In addition, for
most of the individuals the sexualization degree of the skull is not conclusive as well.

DNA was sampled for 4 individuals in this category; these were the individuals with find number
899,1694, 3087, and 3426. The DNA results corresponded with the sex estimation of these
individuals. For the individuals with find number 1694 and 3087, which both had a sexualization
degree that ranged between indeterminable and probably male, the DNA is conclusive.
However, DNA sampling of an individual placed in the juvenile category (estimated age-at-
death was 12-16 years, so no sex estimation was made) indicated that this individual was male
(individual with find number 3515). However, as the categories are based on age estimations,
this individual was placed in the juvenile category instead of the male category.

The age estimations of the male individuals do not indicate a specific age-at-death
representation in the selection. With the exception of one young individual, find number 3087
(age estimation: 20-25 years, also included in the young adults category), the age range
represented is between 30-60 years. However, the majority of the individuals (n=9) fall in the
upper end of this range; 40 years and older.

4.1.2 Females

In the preliminary selection for the female category, 14 individuals were selected. Individuals
documented as 'F?' (female?) and 'F/J?' (female/juvenile?) were also included (n=3). After
analysis, for only one individual documented as 'F/J?' was the final sex estimation female; two
other individuals were placed in a different category (sub-adult and indeterminable). Two
individuals documented as female in the preliminary selection were after analysis placed in the
indeterminable category (find numbers 3797 and 4891); for these individuals not enough sex
indicators were present to estimate sex. Also, one individual documented as female in the
preliminary selection was after analysis included in the sub-adult category (individual with find
number 1773; age between 14-18 years); in addition, one individual in the sub-adult category was
after the final analysis placed in the femalte category (individual with find number 1927).
Furthermore, one individual was placed in the indeterminable category (see 4.1.4), and material
from find number 6205 also indicated a female individual. The results of the female category, a
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total of 17 individuals, are presented in table 4.2, again including age estimates, sexualization
degree, and further remarks.

Table 4.2: overview of the physical anthropological data for the (probable) female category. Vnr= find number;
krn_nr= crown number; agecat= age category; sex= final estimated sex category; degree pelvis/skull= sexualization
degree; age min/max= minimal and maximal age estimates; AMstat= ante-mortem stature and standard deviation in

centimeters.

vnr krn_nr | agecat | sex degree pelvis degree skull | agemin | age max | AMstat (cm)

912 A F -0,4 -0,44 25 34 157,84 £3,72

1100 A F -1 -0,83 36,33 42,33 164,4 +4,24

1333 A F -0,68 -0,01 51,67 57,67 157,17 £3,55

1377 A F -0,4 -0,25 51 60 155,12 £3,72

1695 A F -1.3 -0,7 20 26 151,17 £3,72

1796 A F -1 -0,45 52 61 0

1887 A F -1,42 -0,75 61 66 159,7 £3,55

1927 A F -1,16 not possible | 50 59 160 +3,72

2366 A F -0,6 +0,47 37 46 167,72 £3,72

2403 A F -0,84 -0,1 20 30 167,48 +3,51
A U (Fbased on

3797 | 3791 DNA) not possible -0,16 21 n 0

3974 A F -0,9 0 37,33 43,33 165,5 +4,45

4453 | 5355 |A F not possible -0,07 40 80 0

5931 5919 | A F -1 +0,09 37,33 43,33 178,93 £4,45

6749 | 6748 | A F -0,75 -0,47 25 34 155,41 £4,24

6786 6787 | A F not possible -0,47 30 60 0

6205.1 A F -1 not possible | 25 43 0
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Again, in this category the sex estimation was not always conclusive. The sexualization degree
ranges from -0,4 to -1,42 for the pelvis, and from 0 to -0,83 for the skull. Remarkably, the
sexualization degree of the skull for the females in this selection is not very convincing; some
individuals estimated to be female have a slightly male skull (e.g. individual with find number
5931) or have a sexualization degree close to indeterminable (i.e. 0). Individual with find number
5931 had an inconclusive sex estimation, but was, based on the sexualization degree of the
pelvis, estimated to be a female.

In this category, DNA was sampled for 4 individuals, these were the individuals with find
number 1100, 1887, 3797, and 3974, and the DNA results corresponded with the sex estimation
based on skeletal indicators. As the sex estimation of individual with find number 3797 (age
estimation was adult, at least older than 21 years) resulted in unobservable due to preservation,
DNA contributed to estimating the sex of this individual. This resulted in adding this individual
to the female category.

For the individuals in the female category, there also appears to be no specific age-at-death
representation. Though a few 'younger' individuals are present, the age-at-death estimations
indicate mostly individuals older than 35 years. In contrast to the males, it would seem that
more 'older' individuals are present in this category. In total, 5 individuals are estimated to be at
least older than 50 years, whereas for the males there are only three individuals in this age
range. Itis possible that this is due to the usage of different age estimations methods.

4.1.3 Young adults and sub-adults

The category sub-adults is a combination of the individuals documented as 'J-U' (juvenile, sex
indeterminable) or 'Ch-U' (child, sex indeterminable), separated based on age as mentioned in
chapter 3. The young adults include all individuals between 21 and 30 years. All individuals
documented as 'Ch' in the preliminary selection were still in the child category after the final
analysis (n=10); observations during the excavation regarding the age of the individual (very
young) was, obviously, easier than the field sex estimations. However, one individual was
added to the child category, individual with find number 6478. This individual was documented
in the field selection as 'F/J?' but analysis indicated an individual between 3-5 years. In total the
child category consists of 11 individuals. For the juvenile category, the preliminary selection
contained 6 individuals. One individual was placed in the female category after analysis, and
one individual from the female category was placed in the juvenile category (as explained in the
previous paragraph); this did, of course, not affect the final number of individuals in the juvenile
category. Both the results of the child and juvenile category are presented in table 4.3.
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Table 4.3: overview of the physical anthropological data for the child and juvenile category. Vnr= find number;

krn_nr= crown number; agecat= age category; sex= final estimated sex category; degree pelvis/skull= sexualization

degree; age min/max= minimal and maximal age estimates.

vnr krn_nr agecat sex probable sex age min age max
female traits, broad
1205 J u mandible 14 19
1773 J u possible female 14 16
2009 J u indifferent 12 16
3515 J U male, based on DNA 12 16
5830 J u possible female 13,5 16,5
5917 5918 J u possible female 18 24
1707 1707 Ch u 1.3 2,6
2243 Ch u 2 4
2278 Ch U 6 10
261 Ch u 7 n
3290 Ch u 6 10
6211 6271 Ch u 75 12,5
6260 6361 Ch U 0 1
6373 6392 Ch U 1 2,8
6451 6453 Ch U 5 9
6476 6470 Ch u 0,5 2,5
6478 6479 Ch U 3 5

The category for young adults consists of 6 individuals, which are individuals from the male,
fermale, and juvenile category. These individuals are highlighted because of this study, and
because, though most of these individuals are already included in the 'adult’ category, the age
estimations of these individuals are between the juvenile category and the mature adult

category.
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In total, there are 4 young adults with a female sex estimation. Two of these individuals have an
age-at-death estimation between 25-34 years; the other two individuals have an age-at-death
estimation between 20-30 (for one individual this range is estimated to be 20-26). As for male
young adults, there is only one individual present. This individual has an age-at-death
estimation of 20-25 years. Lastly, there is one young adult individual (age-at-death estimation
between 18-24 years) with no definite sex estimation; sex indicators which are present (pelvis)
do indicate to a female individual. The results of the young adult category are presented in table
4.4, with sexualization degree, age-estimations, and further remarks.

Table 4.4: overview of the physical anthropological data for the young adult category. Vnr= find number; krn_nr=
crown number; agecat= age category; sex= final estimated sex category; degree pelvis/skull= sexualization degree;
age min/max= minimal and maximal age estimates; AMstat= ante-mortem stature and standard deviation in
centimeters.

degree degree

vnr krn_nr | agecat | sex pelvis skull age min agemax | AMstat (cm)
912 A F -0,4 -0,44 25 34 157,84 +£3,72
1695 A F -1.3 -0,7 20 26 15117 £3,72
2403 A F -0,84 -0,1 20 30 167,48 £3,51
3087 A M +0,14 +0,53 20 25 167,55 £3,27
5917 5918 J O possible female 18 24 0

6749 6748 A F -0,75 -0,47 25 34 155,41 4,24

41.4 Indeterminable individuals

In total three individuals were, after analysis, documented as ‘A-U'; meaning adult individuals
but no further indications on sex or specific age were present. All of these three individuals, find
numbers 6589, 4891, and 3797, were poorly preserved and very fragmented. All of these
individuals were documented in the preliminary selection as 'female'. However, due to
fragmentation and the conservation of the material, no indicators to estimate sex were present,
or to estimate a more specific age than 'adult'. Individual with find number 6589 had also no
finds documented during the physical anthropological analysis, though documented in the field
with a funerary headdress; whereas some green oxidation was present on individual with find
number 4891. For individual with find number 3797 a funerary headdress was also documented.
As previously mentioned, DNA sampling resulted in a sex determination of individual with find
number 3797, adding this individual to the female category. The other two individuals still have
no definite sex estimation and the age estimations have a broad interval (between 21-80 years).
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4.1.5 Individuals with 'crown numbers'

In light of this study, and the material analysis which will be discussed in the subsequent
paragraph, the individuals with the 'crown numbers' were highlighted (table 4.5). The ‘crown
numbers' are find numbers given to the finds around the skull of that specific individual, often
fragments of the funerary headdress or similar finds. These finds will be discussed later, but the
table below presents the physical anthropological data of the individuals of which a funerary
headdress, or at least a part of this decoration, was excavated, documented, and analysed.

Table 4.5: overview of the physical anthropological data for the individuals with a crown number. Vnr= find number;

krn_nr= crown number; agecat= age category; sex= final estimated sex category; degree pelvis/skull= sexualization

degree; age min/max= minimal and maximal age estimates; AMstat= ante-mortem stature and standard deviation in
centimeters.

vnr krn_nr agecat sex age min age max AMstat (cm)
6260 6361 Ch u 0 1 0
6476 6470 Ch u 05 2,5 0
6373 6392 Ch u 1 2,8 0
1707 1707 Ch u 13 2,6 0
6478 6479 Ch U 3 5 0
6451 6453 Ch U 5 9 0
6211 6271 Ch u 7,5 12,5 0
5917 5918 J u 18 24 0
U (F based
3797 3791 A on DNA) 21 n 0
6589 6591 A u 21 7 0
6749 6748 A F 25 30 155,41 +4,24
6786 6787 A F 30 60 0
5931 5919 A F 37,33 43,33 178,93 +4,45
4453 5355 A F 40 80 0
4139 4139 A M 50 65 178,86 +4,05
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As is observable in table 4.5, this highlighted selection of individuals consists of more 'young'
individuals than 'old' individuals. In total, there are seven individuals which are placed in the
child category; ages are between 0 years (around birth) and 12,5 years. It would seem that no
individuals from the juvenile category are in this selection; though the upper estimated age
range for the individual with find number 6211 can be considered ‘juvenile’. Furthermore, though
the individual with find number 5917 is categorized as 'J', this individual is, based on the age
estimation, considered to be a young adult (as was mentioned in the previous paragraph).
Seven individuals in this selection are adults; 5 are female, one individual is male, one is
unknown. The age estimations for the adult individuals have, however, a broad range as this
could not be fully analysed due to preservation. However, one individual appears to be a young
adult; the individual with find number 6749.

4.1.6 Summary and overview

To provide an overview of the previously discussed data regarding the physical anthropological
analysis, figure 4.1, 4.2, and 4.3 illustrate the distribution of young and adult individuals, as well
as females and males, in the selection under study. Figure 4.1 provides an overview of all the
young individuals under study (n=22); divided per age category.

Young individuals

m Child
M Juvenile

Young adult

Figure 4.1: overview of the young individuals under study, sorted by the age categories child, juvenile, and young
adult.
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Figure 4.2 illustrates the same distribution of young individuals as presented in figure 4.1;
however, the adult individuals under study (n=27) are added.

Young and adult individuals

m Child
M Juvenile

27; 55% Young adult

Adult

6;,12%

\
N\
\_//

Figure 4.2: overview of all age categories represented in the individuals under study.

Figure 4.3 illustrates the distribution of female and male individuals under study. Note that this
also includes individuals from the young adult category (as sex estimation was possible) and
the individual with find number 3797 (as DNA was available). Total number of adult individuals
with a sex estimation in the selection under study is 30.

Female and male individuals

13; 43% m Female

Male

Figure 4.3: overview of the female and male (sex estimations) individuals under study.
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4.2 Results material analysis

As previously mentioned, any finds that were present with an individual were documented and
analysed; this also includes the green discoloration on bone. The results of the material analysis
and discolorations on bone(s) will be presented below. Finds placed in a specific skeletal area
(e.qg. skull) were either observed on bone, or were present in the soil residue of that specific
skeletal area. Each finding, whether it was a discoloration on the bone or a find/artefact, was
documented and stored in the database as described in chapter 3. The database holds a total of
239 records for discolorations and finds.

4.2.1 Skull

The skeletal area of the skull had a specific focus in this study for finds and discolorations.
Especially for the individuals for which a crown number was also present both ‘loose’ finds
(residue in the soil) as well as in situ material (still present on bone) were expected. In total, the
database contains 153 records for finds and discolorations on the skull. This includes multiple
finds on the same individual; filtering these data results in a total of 44 individuals with finds
on/near or discolorations on the skull. This high number of individuals was of course expected,
as the selection of individuals was based on the presence of discolorations on the skull. It is,
however, remarkable that not for all 49 individuals discolorations or finds for the skull were
documented. These five individuals are find numbers 3426, 6476, 6589, 6205.1, 6205.2. No
finds were documented at all on the first three individuals, which will be discussed in paragraph
4.2.7. Table 4.6 presents the skull regions and the total number of individuals for which these
regions could be inspected for (green) discoloration(s).

Table 4.6: overview of the skull regions and the total number of individuals which could be inspected.

Skull region Number of individuals inspected
Frontal 43
Parietal L 40
Parietal R 42
Temporal L 33
Temporal R 40
Occipital 38
Maxilla L 28
Maxilla R 25
Orbit/Zygomatic R 16/21
Orbit/Zygomatic L 17/27
Mandible 37

92



Green discoloration on skull elements is present for 41 individuals, documented on a total of 119
locations. The most often occurring location for green discoloration on the skull is the frontal
(documented for 9 individuals; 13 times). It occurs most frequently on the central of the frontal
(for 7 individuals; 8 times). Another frequently occurring location is the parietal, though it
appears to occur more frequently on the right parietal than the left parietal for individuals (left =
10 individuals, 10 times; right = 8 individuals, 12 times); this skull region could, however, also be
inspected more often (table 4.6).

A few notable combinations of locations with green discoloration were observed during this
analysis. In total, three combinations of locations were observed, which were indicated by a
pattern number:
1) forehead/frontal and the area of the parietals (including skeletal elements near the
parietals, such as the temporals, sphenoids);
2) on top of the skull (sagittal suture/coronal suture) and the area of the parietals (also
including skeletal elements near the parietals);
3) occipital and the area of the parietals (again, also including skeletal elements near the
parietals).
However, some individuals were exceptions and could not be documented with these patterns
numbers or had green discoloration in remarkable areas. Additionally, two more pattern
numbers were appointed:
4) green discoloration enclosing the complete skull (frontal, parietal, and occipital)
5) green discoloration in the area of the mouth (maxilla, teeth, and mandible)

I: Frontal/forehead and parietals area

As mentioned, one of these observed patterns is the presence of green discoloration on the
forehead (or areas near the frontal; e.g. orbits) and the parietals-temporals area. In total 6
individuals were documented with green discoloration on these locations of the skull (table
4.7), however, there is variation in the specific location with green discoloration between
individuals.

Remarkably, only one individual was documented with green discoloration on both orbits (and

other areas), which was find number 1694 (fig. 4.1); the other individuals had green discoloration
on only one of the orbits (and other areas).
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Table 4.7: overview of the individuals with pattern frontal/forehead and parietals area.

1024 green skull frontal, sphenoid-frontal R

1694 green skull frontal, frontal-parietal R, orbit L+R, parietal R, sphenoid L, mandible
2009 green skull frontal, temporal L

2243 green skull frontal, temporal-parietal R, parietal L, zygomatic R, orbit L, mandible
3087 green skull sphenoid R, orbit L

6373 green skull frontal, left parietal

This specific pattern was at least visible in 2 individuals; find number 1694 and 2243 (fig. 4.4 and
4.53, b, and ¢). The green discoloration documented for the individual with find number 1694
was substantial (fig. 4.4) and distinct; for the individual with find number 2243 it was less
prominent.

R

Figure 4.4: green discoloration on both orbits and multiple areas on the frontal (left) as well as the right parietal
(right) of the individual with find number 1694. Circular, round of shape; both small and large areas. Other skeletal
elements with green discoloration not displayed.
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Figure 4.5a: green discoloration on the left orbit (left) and frontal (right) of the individual with find number 2243.
Diffuse, large area.

5cm

Figure 4.5b: green discoloration on the left parietal of the individual with find number 2243. Concentrated, small
area.

Figure 4.5c: green discoloration on the right parietal-temporal area of the individual with find number 2243. Diffuse,
small area.
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The other individuals presented in table 4.7 were documented with green discoloration near the
forehead (i.e. orbits) and the sphenoid-temporal area. Though still included for the
frontal/forehead-parietals pattern, there were no specific similarities with the aforementioned
individuals. The locations documented for the individual with find number 1024 were limited
and may be correlated; therefore only indicating to a possible pattern. Each discoloration was a
small, concentrated area. This was similar for the individual with find number 3087; limited
locations of green discolorations were present, but still indicative of this possible pattern. The
individual with find number 2009 had also limited locations but were substantial in size (located
centrally and a large area of green discoloration, fig. 4.6). Additionally, the individual with find
number 6373 was documented with green discoloration on the frontal and the left parietal; it
was also documented on a few indeterminable skull fragments. The green discolorations on
these regions were present in oval-shaped patterns (fig. 4.7).

Figure 4.6: green discoloration on the frontal of the individual with find number 2009. Large, round area. Green
discoloration on the left temporal not displayed.
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Figure 4.7: green discoloration on the frontal of the individual with find number 6373. Note the oval-shaped green
discoloration; rest is diffuse. Green discoloration on the left temporal not displayed.

2: On top of the skull and parietals area

Another pattern observed in the locations of green discoloration were the locations of both
parietals (and areas near the parietals) and on the top of the skull (sagittal suture) (table 4.8). For
individual with find number 1260, green discoloration was documented on the left frontal-
parietal area (near the top of the skull), as well as on the right sphenoid, and both temporals (fig.
4.83, b, ).

Table 4.8: overview of the individuals with a pattern on top of the skull and parietals area.

1260 green skull frontal-parietal L, temporal L+R, sphenoid R
1695 green skull sagittal suture, parietal L, orbit L

1875 green skull sagittal suture, temporal L, parietal L+R
1887 green skull sagittal suture, frontal-parietal L+R
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Figure 4.8a, b, c: up-left (a): green discoloration on left temporal (individual 1260). Up-right (b): green discoloration on
the right temporal (individual 1260). Down (c): green discoloration on the frontal-parietal transition (individual 1260).
All are small, diffuse areas.

However, this specific pattern was more visible for the individuals with find number 1887, 1875,
and 1695. For these individuals the amount of green discoloration was also more than
documented for individual with find number 1260. In addition, the green discoloration on top of
the skull for these individuals is located more posteriorly than documented for individual with
find number 1260.

The locations of green discoloration for individuals with find number 1887 and 1875 are similar
(fig. 4.9, b, ¢, and 4.10). The individual with find number 1695 has slightly similar locations with
green discoloration as the aforementioned individuals, but was less well preserved (fig. 4.11).
For the individual with find number 1875 both temporals had green discoloration as well (close
to the correlating parietal; fig. 4.10).
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Figure 4.93, b, c: green discoloration on top of the skull and both parietals of the individual with find number 1887. Up
(a): sagittal suture; down-left (b): left parietal-temporal; down-right (c): right parietal-temporal. All are large, oval
areas.
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Figure 4.10: green discoloration on both parietals-temporals and on top of the skull of the individual with find number
1875. Left is the left temporal-parietal; middle is the sagittal suture; right is the right temporal-parietal. All are small,
oval areas and diffuse.

Figure 4.11: green discoloration on both parietals (on sagittal suture) and the left orbit of individual with find number
1695. Left is the frontal; right-above the right parietal and right-down the left parietal. All areas are diffuse and large.

100



3: occipital and parietals area

Another observed pattern in the locations with green discoloration was that of the occipital and
the parietals area (table 4.9). Remarkably, the occurrence of green discoloration on the frontal
simultaneously with green discoloration on the occipital was infrequent (see pattern 4); though
both these locations were documented frequently in combination with green discoloration on
the parietals.

In total, 5 individuals were documented with this pattern type. Two individuals were
documented with green discoloration on both parietals and the occipital; individuals with find
number 1927 and 5917. For the individual with find number 1927, the green discoloration on both
parietals is located on top of the skull (fig. 4.12a, b); for individual with find number 5917 the
parietals had green discoloration more central (most lateral sides).

The individual with find number 1377 was documented with green discoloration on the occipital
and left parietal, as well as the right temporal (fig. 4.133, b; left parietal not displayed). The
individual with find number 4883 was documented with green discoloration on the occipital and
only the right parietal. In addition, this individual had also green discoloration on left sphenoid
(inferiorly), and also the left maxilla. The last individual with green discoloration in the area of
the occipital-parietal is find number 4453. This individual had green discoloration on the
occipital and right temporal.

Table 4.9: overview of the individuals with a pattern on the occipital and parietals area.

Find number | Type residue Category Skeletal element
1377 green skull parietal L, temporal R, occipital
1927 green skull parietal L+R, occipital
4453 green skull temporal R, occipital
4883 green skull maxilla L, sphenoid L, parietal R, occipital-parietal R, occipital
5917 green skull parietal L+R, occipital
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Figure 4.12a: green discoloration on both parietals (on sagittal suture) of the individual with find number 1927. Left is
anterior, right is posterior. Small, concentrated, oval area.

Figure 4.12b: green discoloration on the occipital of the individual with find number 1927. Up is superior, down is
inferior. Small, round area.
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Figure 4.13a: green discoloration on the occipital of the individual with find number 1377. Up is superior, down is
inferior. Area is a large oval, almost rectanqular.

Figure 4.13b: green discoloration on right temporal of the individual with find number 1377. Small, concentrated,
round area.
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4: frontal, parietal, and occipital area

The last observed distinct pattern was that of the frontal, parietal, and occipital area. This
pattern appears to be infrequently present, as this was only documented for two individuals;
find number 3797 and 6786 (table 4.10) The green discolorations on the skull of individual with
find number 3797 were relatively small in size, but on concentrated areas (fig. 4.14). Larger areas
of green discoloration on similar locations were documented for the individual with find number
6786 (fig. 4.15a, b, and ¢). It should be noted, however, that for the individual with find number
6786 this was less visible than for the individual with find number 3797. Though the skull was
fragmentary for both individuals (fig. 4.14 and fig. 4.15a, b, and ¢), it was possible to reconstruct
most of the skeletal elements. Both individuals were documented with a crown number, which
will be discussed in paragraph 4.2.9. Additionally, the green discoloration documented for the
individual with find number 6786 was present in relatively large areas and both ectocranially as
well as endocranially.

Table 4.10: overview of the individuals with a pattern on the frontal, parietals, and occipital.

3797 green skull frontal, parietal L+R, temporal R, lambdoidal suture

6786 green skull frontal, orbit R, parietal R, occipital

Figure 4.14: green discoloration on the frontal (right), parietals (middle) and occipital (left) for the individual with find
number 3797. Small, diffuse areas; some areas are concentrated.
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Figure 4.153, b, c: first row (a): green discoloration on parietal/sagittal suture; left is ectocranial, right is endocranial
(individual 6786). Middle row (b): green discoloration frontal; left is ectocranial, right is endocranial (individual 6786).
Last row (c): green discoloration on right orbit; left is ectocranial, right is endocranial (individual 6786). All areas are
large and diffuse.
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5: area of the maxilla and mandible

A remarkable observation was the green discoloration on the posterior aspect of the mandible,
or areas near this, for 5 individuals (table 4.11). Both the individuals with find number 1694 and
2243 were already mentioned, as these individuals were also documented with a specific
pattern of green discoloration on the skull. Three other individuals, find numbers 2403, 3515,
and 4891, were also documented with green discoloration on this area of the mandible (located
anteriorly for individual with find number 4891). The individual with find number 2243 (fig. 4.16)
was documented with a large area of green discoloration on the posterior aspect of the
mentum. Individual with find number 4891 was, however, not well preserved and could not be
further analysed. Individual with find number 2403 had besides the green discoloration on the
mandible (fig. 4.17) only green discoloration on the spine (see paragraph 4.2.2). Furthermore,
individual with find number 3515 had besides the green discoloration on the mandible (roots
lower teeth) also green discoloration on the left ilium (see paragraph 4.2.5), and for the skull
area on the right orbit and right zygomatic. Lastly, the individual with find number 1694 had
green discoloration on the tooth socket of the lower left second molar.

Table 4.11: overview of the individuals with discolorations in the area of the mouth.

Find number Typeresidue | Category | Skeletal element

1694 green skull tooth socket of 3.7

2243 green skull posterior aspect of the mentum

2403 green skull posterior aspect of the mentum

3515 green skull tooth sockets and roots of teeth on lower left (mandible)
4891 green skull anterior aspect of the mandible, on mentum
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Figure 4.16: green discoloration on the posterior aspect of the mandible (individual 2243).

Figure 4.17: green discoloration on the posterior aspect of the mandible (individual 2403).
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No observed patterns

The remaining individuals were documented with green discoloration on aforementioned
locations; this was, however, not in a specific or distinct pattern as for the previously mentioned
individuals. However, one individual (find number 1835) was documented with green
discoloration on the parietal and on top of the skull; this would be indicative of the pattern 2.
The observed green discoloration was documented in a straight line; from the top of the skull
towards the posterior side of the skull (back of the head). As this was not very distinct, no
definite conclusions regarding a pattern could be made. The other individuals with green
discoloration on various locations are presented in table 4.12.

Table 4.12: overview of the individuals with no specific pattern of green discoloration.

Find number Type residue Category Skeletal element
899 green skull orbit R, sphenoid R
912 green skull orbit L, mandible
1100 green skull maxilla R, temporal L
1835 green skull sagittal suture, parietal R, foramen magnum
2278 green skull temporal-parietal L, parietal L
3515 green skull orbit R, zygomatic R, dental/mandible
5830 green skull occipital-parietal R, zygomatic R

In total, 14 individuals were documented with only one location of green discoloration on the
skull (table 4.13). Some of these individuals were poorly preserved; either indeterminable skull
fragments had green discoloration (therefore, no location could be documented as it was
entered into the database as ‘indeterminable skull fragment’) or poor preservation did not allow
a full analysis. Additionally, a total of three individuals were also documented with only one
area of green discoloration on the skull but no specific location was documented; these are not
presented in table 4.13. These individuals, find numbers 1707, 3290, and 6260, were very
fragmented and the area of the skull on which the green discoloration was present could not be
further determined. However, the presence of only one or two locations of green discoloration
on the skull did not always indicate less finds or locations of discolorations elsewhere; the
individual with find number 5830 was documented with only green discoloration on the right
occipital-parietal (fig. 4.18) and right zygomatic (not displayed), but both several finds on and
near the skull were documented as well as multiple locations with green discoloration for the
other skeletal areas.
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Figure 4.18: green discoloration on the right occipital-parietal (individual 5830). Large, diffuse area.
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Table 4.13: overview of the individuals with only one location of green discoloration.

Find number Typeresidue | Category Skeletal element Location
1205 green skull orbitR superior
1333 green skull frontal center
1773 green skull zygomatic R center
1796 green skull orbit R superior
1831 green skull occipital-parietal R center
2366 green skull temporal-parietal L center
2403 green skull mandible posterior
261 green skull frontal right
3974 green skull temporal-occipital L center
4139 green skull zygomatic R posterior
4889 green skull parietal L anterior
4891 green skull mandible anterior
6211 green skull parietal L center
6749 green skull frontal Inferior

Other types of discoloration(s)

Another noteworthy observation was the amount of green discoloration endocranially in one
individual; the individual with find number 6786, as previously mentioned. Endocranial green
discoloration was observed in other individuals, but these were small areas and locally (i.e. 1100,
3290, 4139). For individual with find number 6786 the green discoloration on the endocranial
surface was more prominent than on the ectocranial surface.

Blue discoloration occurs less on individuals; this is present for 6 individuals, documented on a
total of 14 locations; all of these individuals were crown individuals. However, only 4 individuals
also have green discoloration in combination with the blue discoloration (find numbers 4453,
6451, 6749, and 6786). The location of the blue discoloration, which was documented as a more
diffuse discoloration, occurs mostly on parietals, occipital, and temporals. Only for two
individuals does the blue discoloration occur elsewhere; i.e. on the frontal and locally on the
sutures. All individuals documented with blue discoloration are presented in table 4.14, sorted
by find number.
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Table 4.14: overview of the individuals with blue discoloration.

4453 blue skull sagittal suture, coronal suture, occipital

5931 blue skull parietal L+R, temporal R, temporal-parietal R

6451 blue skull parietal L+R, temporal R

6478 blue skull parietal R

6749 blue skull frontal

6786 blue skull on most skull elements; diffuse
4.2.1.2 Finds

Finds were documented per category, as described in chapter 3. For the body region of the skull,
a total of 9 individuals were documented with find(s). A total of 19 finds were documented,
divided over the categories of MXX, MCU, GLS, AW, iron residue, and OXX.

The database only holds two records for the metal (MXX) category. For one record, this is,
however, a find that consists of three small metal elements that were found in the soil residue
of individual with find number 5917. All three small metal elements are presumably fragments
of a funerary headdress, as a crown number was documented with this individual. The elements
are displayed in figure 4.19, 4.20, and 4.21. As is observable in the figures below, the elements
consist of a single wire formed in a round shape at the end. Through this formed loop, similar
formed wires are attached. In addition, a few metal fragments were also documented for this
individual (not photographed); a few loose wire fragments and smaller, thicker oval shaped
object.

Figure 4.19: metal element #1 found in the skeletal area of the skull for the individual with find number 5917. Inset is a
detailed photograph to illustrate this decorative metal element.
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Figure 4.20: metal element #2 found in the skeletal area of the skull for the individual with find number 5917.

Figure 4.21: metal element #3 found in the skeletal area of the skull for the individual with find number 5917.

Other metal objects were documented for individual with find number 3797. These are 9 very
small metal objects. The majority of these objects appear to be small nails. For other individuals

larger nails have been found during analysis, but these were not documented as these nails
were probably coffin nails.
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Copper material (MCU) was documented for the skeletal area of the skull; this was for the
individuals with find number 3087, 3797, and 5830. For the individual with find number 3087
this consisted of copper material (and correlating green discoloration) on the right sphenoid.
The copper material is not determinable to an object due to fragmentation and preservation.
This was similar for the copper material documented for individual 3797. This consisted of small,
indeterminable fragments which were found in the soil residue. The individual with find number
5830 was documented twice with copper material; this was also only present in the soil residue.
One fragment was again not determinable to an object due to fragmentation and preservation
(fig. 4.22). The other documented find was a small, copper ring with organic residue inside (fig.
4.23 and 4.24). Both objects were further analysed by microscopic analysis to better determine
the shape of both documented fragments. The first object, the indeterminable copper fragment,
also appeared to have some organic residue present, which will be discussed later. The copper
ring was also analysed by microscopic analysis and was also placed in a microCT scan to
determine both the shape of the object as well as to gain insight into the residue that was
present inside the ring (fig. 4.253, b). Based on the images of the microCT scan, it appears that
the object is indeed a ring, but consists of a single wrapped wire.

. ':_'.":M:,. . ; : e |
g0 ? \‘ | «;.. % . I

Figure 4.22: find #1 of copper residue in combination with organic residue (individual 5830).

13



Figure 4.24: find #2 copper ring containing organic residue (individual 5830).
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Figure 4.253, b: find #2 from individual with find number 5830. Up (a): microCT scan of the copper ring from figure
4.18-4.19, view is from above. Down (b): microCT scan of the same copper ring; view is from the side. Note the
layering of a wire to form a ring. In both images, blue is organic material and orange is copper.

Besides copper, a few fragments of iron, or iron residue to be more exact, were documented on
two individuals (find numbers 1694 and 1875). The iron residue on individual 1694 was present
on the frontal, between the two orbits (forehead) as can be seen in figure 4.26. For individual
with find number 1875 this was located on the left parietal-temporal transition (fig. 4.27), as well
as on the right parietal-temporal transition (fig. 4.28). As can be observed in both figure 4.27 and
4.28, these iron residues are in combination with green discolorations; for figure 4.27 this is not
visible, but green discoloration was present on the parietal-temporal transition, located more

anteriorly.
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Figure 4.26: iron residue between the orbits, on the forehead (individual 1694).Note the nearby green discoloration of
the skull.
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Figure 4.27: iron residue located on the left parietal-temporal transition (individual 1875). Displayed is only the
parietal; the iron residue is located inferiorly.
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Figure 4.28: iron residue located on the right temporal (individual 1875) It is located anteriorly of the temporal, and

shape like half a circle. Note the nearby green discoloration on the parietal.

Glass fragments (GLS) in the area of the skull were documented for 6 individuals. These are the
individuals with find number 5830, 3087, 3797,1707, 1695, and 3290. With the exception of
individuals with find number 1695, 3290 and 3797, these glass fragments are relatively small
and thin (<1Imm). The small size of these fragments results in a limitation in observation; often
these fragments were only observed by the reflection of light as they are not completely visible
to the naked eye. The fragments appear to be either blue or red glass, or a variation thereof
(light blue and light red/pink). Individual with find number 5830 was documented with the most
fragments of glass, and some of these fragments were still in situ on the skull. The glass
fragments were present on the right parietal-occipital (see fig. 4.18) and are illustrated in figure
4.29,4.30, 4.31,and 4.32.
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Figure 4.30: light-blue glass fragment on right parietal-occipital (individual 5830).
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Figure 4.32: white/transparent glass fragment on right parietal-occipital (individual 5830).

Other glass fragments were documented for individual with find number 3087. These
fragments were still in situ on the left maxilla (fig. 4.33, 4.34, 4.35, and 4.36).
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Figure 4.33: left maxilla with three glass fragments in situ (individual 3087). Numbers in this figure correspond with
the numbers in the figures below.

Figure 4.34: red glass fragment on left maxilla (individual 3087).

Figure 4.35: green-blue glass fragment on left maxilla (individual 3087).
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Figure 4.36: green glass fragment on left maxilla (individual 3087).

Other fragments of glass found in the body region of the skull were documented for individuals
with find number 1695, 3290, and 3797. For all of these individuals, the documented fragments
of glass are larger than previously mentioned fragments of glass. In addition, they are slightly
thicker and all are white/transparent. The glass fragments documented for individuals with find
number 1695 and 3290 were not photographed; they are, however, similar in shape and
appearance as the glass fragments documented for individual with find number 3797 (fig. 4.37).

Figure 4.37: glass fragments (individual 3797).
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Pottery finds (AW) are scarce in this study, and were due to this not further analysed. In the body
region of the skull only one individual was documented with a pottery fragment, this is for
individual with find number 3797.

The last category of finds, organic residue (OXX), found in combination with green
discolorations. As already described by the copper materials which were documented, most of
the organic residue was documented for individual with find number 5830. Both the
indeterminable copper fragment and the ring contained organic residue (fig. 4.22, 4.23, and
4.24). In addition, for the body region of the skull another small fragment of organic residue was
also found for individual with find number 5830. This fragment (fig. 4.38) was also further
analysed by microscopic analysis. This analysis indicated that the organic material is probably
hair, in combination with organic residue which was identified as plant (probably grass or a
similar plant). The indeterminable copper fragment, as previously described, also contains this
same plant type, as there are quite some similarities in morphology for both fragments.
However, for this indeterminable copper fragment, the plant-residue forms an oval-shaped
object that lies on top of the copper residue (fig. 4.22). Some plant-residue also appears to be
present in and around the copper residue.

Figure 4.38: organic residue found in the skeletal area of the skull for the individual with find number 5830.

The individual with find number 4453 was also documented with organic residue. This residue is
located on the right temporal, and is present as a straight line from the anterior towards the
posterior side (fig. 4.39). This organic residue is also probably hair, though it is not certain if this
was from the individual or belonging to some type of decoration.
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Figure 4.39: organic residue located on the right temporal (superiorly) of the individual with find number 4453.

Another individual documented with organic residue was the individual with find number 3797.
Based on similarities in morphology between the organic residue of this individual, 4453, and
5830 this organic residue may also be hair (fig. 4.40).

Figure 4.40: organic residue, probably hair, found in the skeletal area of the skull for the individual with find number
3797.
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4.2.2. Torso and shoulder girdle

The body region of the torso and shoulder girdle include several skeletal elements. The region
of the torso contains all of the ribs and the sternum (thorax), but also the spine. The region of
the shoulder girdle contains the scapulae and the clavicles. In the database, the torso and
shoulder girdle are documented separately, as explained in chapter 3. Table 4.15 presents all
these skeletal elements and the total number of individuals for which these skeletal elements
could be inspected for (green) discoloration(s).

Table 4.15: overview of the torso and shoulder regions and the total number of individuals which could be inspected.

Torso and shoulder region Number of individuals inspected
Scapula L 27
ScapulaR 30
Clavicle L 26
Clavicle R 29
Ribs L 24
Ribs R 27
Sternum

Manubrium 9
Cervical vertebrae 33
Thoracic vertebrae 29
Lumbar vertebrae 26

Discolorations in the shoulder girdle were documented in 4 individuals, and a total of 6 times.
Discolorations in the torso were documented more frequently; for 7 individuals discoloration(s)
were documented for the spine, and a total of 13 times. Also, discoloration(s) for the category of
the thorax were documented for 9 individuals, and a total of 15 times.

The green discolorations on the shoulder girdle were documented for three individuals. These
are the individuals with find number 1694, 4883, and 4889. For the individual with find number
1694, the green discoloration was observed on the right scapula and the right clavicle; a
correlating location when the two skeletal elements are in articulation (fig. 4.41a, b). The other
two individuals have no correlating green discoloration; it was present only on the right scapula
for individual with find number 4889 and for the individual with find number 4883 green
discoloration was observed on the right scapula and left clavicle.
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Figure 4.41a, b: left (a): Right scapula with green discoloration (individual 1694). Right (b): right clavicle with green
discoloration (individual 1694).

Green discoloration on the ribs and/or sternum was documented for 9 individuals. The green
discoloration was often observed on the left ribs (n=4), and less frequent on the right ribs (n=2).
It occurs both on the shaft of a rib as well as a sternal end. Only the individual with find number
1695 was documented with green discoloration on both first ribs. Individual with find number
1694 was documented with green discoloration only on the left first rib (fig. 4.42). Due to
fragmentation of the ribs, it was not in all cases (n=4) possible to determine the exact rib or to
side the rib. Green discoloration was also observed on the sternum/manubrium for three
individuals (find numbers 1887, 3087, and 1875).
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Figure 4.42: left first rib (individual 1694) with green discoloration on the shaft, near sternal end.
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For the spine, most green discolorations were documented on the vertebral bodies, especially
on the anterior surface (n=8). Only for the individual with find number 1707 the green
discoloration was documented for the neural arch of the vertebrae. The vertebrae documented
most frequently with green discolorations are the lumbar vertebrae (n=5), though high thoracic
(n=2) and low cervical (n=1) also occur. Individual with find number 2403 was documented with
green discoloration on the C7, T1, L2 and the L5. Green discoloration on the lumbar vertebrae
was also documented for individual with find number 3087 (the L3 and L4). Furthermore,
individual with find number 899 was documented with green discoloration on the L5.

Blue discoloration was only documented once; this was on the right scapula for individual with

find number 4453. All of the discolorations of the thorax, spine, and shoulder girdle are
presented in table 4.16, sorted by find number.
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Table 4.16: overview of the individuals with discolorations on the torso and shoulder girdle.

Find number Type residue Category Skeletal element Location

899 green spine L5 body anterior
1694 green shoulder girdle clavicleR posterior-lateral
1694 green shoulder girdle scapulaR lateral

1694 green thorax rib1L shaft superior
1695 green thorax rib1L shaft

1695 green thorax rib 1R shaft

1707 green spine neural arch indet

1707 green spine neural arch indet

1875 green thorax ribs indet, 2x sternal end
1875 green thorax manubrium superior

1887 green thorax manubrium anterior

2243 green spine vertebral body indet

2403 green spine L5 body anterior
2403 green spine L2 body anterior
2403 green spine T body anterior
2403 green spine Cc7 body anterior
3087 green spine L4 body anterior
3087 green spine L3 body anterior
3087 green thorax sternum lateral

4453 blue shoulder girdle scapulaR lateral

4883 green shoulder girdle clavicleL anterior-lateral
4883 green shoulder girdle scapulaR lateral

4883 green thorax ribs R sternal end
4889 green shoulder girdle scapulaR lateral

4889 green thorax ribs indet shaft

5830 green thorax ribs L, 2x shaft

62052 green spine Thoracic, 2x, ribs shaft indet
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4.2.2.2 Finds

For the shoulder girdle no finds were documented, and for the torso region three finds were
documented. This included a metal fragment (fig. 4.43) that was found on a thoracic vertebra of
individual with find number 5830. The metal fragment has not been further determined. The
other documented find was a fragment of glass for individual with find number 4889. This
fragment of glass was, however, thicker and larger than previously mentioned glass fragments,
and may be from an utensil made of glass. Moreover, a fragment of glass was also documented
for individual with find number 5830. This is a smaller and thinner glass fragment than the
fragment for individual with find number 4889, and is similar to previously mentioned glass
fragments; especially glass fragments for this individual documented for other skeletal areas
(e.q. skull).

Figure 4.43: metal fragment found on the thoracic vertebrae (individual 5830); located right inferior-lateral.
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4.2.3 Upper limbs

The upper limbs consist of the humeri, radii, and ulnae. Table 4.17 presents all these skeletal
elements and the total number of individuals for which these skeletal elements could be
inspected for (green) discoloration(s).

Table 4.17: overview of the upper limbs and the total number of individuals which could be inspected.

Upper limbs Number of individuals inspected
Humerus L 32
Humerus R 39
Radius L 22
Radius R 30
Ulna L 26
UlnaR 31

In total, skeletal elements of the upper limbs were, divided over 10 individuals, documented 15
times.

Both green and blue discolorations were documented, though the blue discoloration was
documented only once. This was for the individual with find number 4139, and it was located on
the right humerus. However, the right humerus was the only skeletal element present for this
individual in this specific body region. The blue discoloration was diffuse.

The green discoloration was documented 9 times on various locations, divided over 7
individuals. The ulnae and radii (=4 and n=3 respectively) are more frequently documented
than the humeri (n=2), and left skeletal elements (n=5) occur almost as often as right ones
(n=4). In most cases, for only one skeletal element green discoloration was documented. For
example, individual with find number 899 was documented with green discoloration only on
the left ulna (fig. 4.44a); and green discoloration on only the right radius was documented for
individual with find number 1831 (fig. 4.44b). Articulating locations and skeletal elements were
also observed with green discoloration; individual with find number 6205.1 was documented
with green discoloration on both the left radius and ulna, on their articulating proximal surface
(fig. 4.45). Individual with find number 5830 had, however, green discoloration on the right
radius and left ulna, but not their articulating skeletal counterparts (fig. 4.46a, b). This individual
was also documented with green discoloration on the distal end of the left humerus; this was in
combination with organic residue (see next paragraph). The documented discolorations are
presented in table 4.18, sorted by find number.
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Figure 4.443, b: left (a): left ulna with green discoloration on the shaft (individual 899). Right (b): right radius with
green discoloration on the distal end (individual 1831).
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Figure 4.45: left radius and ulna (6205.1) with green discoloration on their articular surface.
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Figure 4.463, b: left (a): left ulna with green discoloration (individual 5830). Right (b): right radius with green

discoloration (and organic residue, see finds) (individual 5830).

Table 4.18: overview of the individuals with discolorations on the upper limbs.

Find number Type residue Category Skeletal element location

899 green upper limbs ulna L distal-medial
1695 green upper limbs ulnaR proximal-medial
1831 green upper limbs radius R distal-posterior
3290 green upper limbs humerus L proximal

4139 blue upper limbs humerus R shaft

4889 green upper limbs humerus R humeral head
5830 green upper limbs humerus L distal-anterior
5830 green upper limbs ulna L proximal

5830 green upper limbs radius R proximal

6205.1 green upper limbs ulna L proximal-lateral
6205.1 green upper limbs radius L proximal-medial
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Though the finds documented for this body region are not diverse in category (table 4.19), they
are remarkable for the represented categories. For the metal/iron category only three locations
were observed. These were on the right humerus of the individual with find number 2366 (fig.
4.473, b). The finds consist of metal/iron residue, which is concentrated on the anterior shaft
twice and once on the distal-posterior surface of the humerus. The only other category
represented in this body region is organic residue, and was documented for individual with find
number 5830. Similar to the organic finds around the skull of this individual, both the distal left
humerus and the proximal head of the right radius were documented with organic material;
both in combination with green discoloration. Again, this organic material appears to be from a
plant (again, probably grass or a similar plant). It is still in situ on the distal humerus (fig. 4.48
and 4.49a), and for the proximal head of the radius some organic residue was also still intact
(fig. 4.49b). In addition, some fragments of copper residue as well as small fragments of organic
residue were documented for the individual with find number 5830 for this skeletal area (fig.
4.50). Table 4.16 presents the aforementioned finds and their location(s).

Table 4.19: overview of the finds on the upper limbs.

Find number Type residue Category Skeletal element location

2366 mXx upper limbs humerus R distal-posterior
2366 mXx upper limbs humerus R shaft

5830 OXX upper limbs humerus L distal-anterior
5830 OXX upper limbs radius L proximal
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Figure 4.47a, b: left (a): anterior view of humerus, with iron reside (individual 2366). Right (b): posterior view of
humerus, with iron residue (individual 2366).

Figure 4.48: anterior view of the left humerus, on the distal end (encircled) organic residue was documented
(individual 5830). See figure 4.49a for a detailed view.
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Figure 4.493, b: up (a): left distal humerus (individual 5830) with organic residue (same as in fig. 4.48). Note the dark-
red as well as the brown colored organic residue. Down (b): right proximal radius (individual 5830) with organic
residue. Note only the dark-red organic residue.
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Figure 4.50: organic residue found by the right radius (individual 5830). Note the copper residue (left) and the brown
colored organic residue (down).
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4.2.4 Hands

The results for the body region of the hands are presented separately, as explained in chapter 3.
Table 4.20 presents all these skeletal elements and the total number of individuals for which
these skeletal elements could be inspected for (green) discoloration(s).

Table 4.20: overview of the hand region and the total number of individuals which could be inspected.

Hand region Number of individuals inspected
Carpals L 5

Carpals R 4

Metacarpals L 16

Metacarpals R 16

Phalanges (prox.) 10

Divided over three individuals, the database holds only 7 records for this body region.

For the body region of the hands only green discoloration was documented. This is presentin
three individuals; find number 1694, 1831, and 5830. The individual with find number 1694 was
documented with green discoloration on the metacarpals and right carpal (lunate). The left first
metacarpal and the right second, fourth, and fifth metacarpals were documented with green
discoloration (fig. 4.51). This was present on either the dorsal or plantar surface; but located on
the shaft and distal ends. For the individual with find number 5830, the green discoloration was
only present on of the left carpals (scaphoid). Green discoloration was present on the (probably
right) 4th proximal phalange (distally) for individual with find number 1831.
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Figure 4.51: left first metacarpal (left) and right second, fourth, fifth metacarpal, and right lunate with green
discoloration (individual 1694).

4.2.4.2 Finds

No finds were documented for the body region of the hands.
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4.2.5 Pelvic girdle

The pelvic girdle consists of the ilium, ischium, and pubis (left and right for all skeletal
elements). Table 4.21 presents all these skeletal elements and the total number of individuals
for which these skeletal elements could be inspected for (green) discoloration(s).

Table 4.21: overview of the pelvic region and the total number of individuals which could be inspected.

Pelvic region Number of individuals
Ilium L 27

Ilium R 32

Ischium L 24

Ischium R 23

Pubis L 5

Pubis R 7

In total, divided over 9 individuals, the database holds 13 records for the pelvic girdle.

Only green discoloration was observed for this body region. The most frequently occurring
skeletal element is the ilium (n=4), in particular the location of the iliac fossa (fig. 4.523a, b).
Green discoloration was observed on both the posterior as well the anterior sides of the iliac
fossa, though separately. Both the right ilium and left ilium were documented twice, but both
occur only separately. The only skeletal element which was documented with green
discoloration on both right and left sides was the auricular surface of individual with find number
3087. Due to poor preservation, the right side was not as clear as the left side. Individual with
find number 4883 was documented with green discoloration on the right pubis, located on the
posterior surface. Green discoloration in combination with organic residue (see next paragraph)
was, again, documented in individual with find number 5830. This was located on the posterior
surface of the iliac fossa, superior of the acetabulum (fig. 4.53). In addition, small fragments of
the pelvis with green discoloration were also documented for this individual. For the individual
with find number 6541, green discoloration was also documented for a bone fragment that may
be from the pelvic girdle. The documented discolorations are presented in table 4.22, sorted by
find number.
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Figure 4.4523, b: left (a): left ilium with green discoloration on the iliac fossa (individual 1205). Right (b): right ilium
with green discoloration on the iliac fossa (individual 2009).

5cm -

Figure 4.53: right ilium, posterior aspect with green discoloration and organic residue (left is proximal; right is distal)
(5830).
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Table 4.22: overview of the individuals with green discoloration on the pelvic girdle.

Find number Type residue Category Skeletal element Location

1205 green pelvic girdle ilium L iliac fossa anterior
1694 green pelvic girdle acetabulum R distal

2009 green pelvic girdle iliumR iliac fossa anterior
3087 green pelvic girdle auricular surface L anterior

3087 green pelvic girdle auricular surface R proximal

3515 green pelvic girdle ilium L iliac fossa anterior
4883 green pelvic girdle pubis R posterior

5830 green pelvic girdle unknown unknown

5830 green pelvic girdle iliumR iliac fossa posterior
6451 green pelvic girdle unknown unknown
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Finds documented for the body region of the pelvic girdle were observed for individuals with
find number 3797 and 5830. For individual with find number 3797 a fragment of glass was
documented. This fragment was, like the glass fragments documented for the skull area of this
individual, relatively large and thick. For individual with find number 5830 both categories of
GLS and OXX were documented. The organic residue was, as previously mentioned, observed
with green discoloration on the posterior surface of the right ilium. It is surrounded by this green
discoloration, and the organic residue is shaped ovally. This was also further analysed by
microscopical analysis, of which the results indicate that it consists also of the same plant/grass
which was observed by the organic residue on the humerus and on the skull of the same
individual. The organic residue on the ilium consists, however, of two different types. As can be
observed in figure 4.54, two colours of organic residue can be distinguished. Furthermore, it
consists of multiple layers; the darker (dark-red) organic residue appears to be underneath the
lighter organic residue. The darker organic residue was also examined further; figure 4.55
illustrates the specific layering. It appears that it consists of different grass strands, placed after
each other, and folded to form an oval-shaped object. From what is observable on figure 4.54, it
seems that two of these oval-shaped objects are present. Furthermore, some small, loose
fragments of organic residue were documented for this individual (fig. 4.56), as well as some
copper residue. These small organic fragments are similar in morphology as the fragment found
on the ilium.

% w =~ : - F*; f [

Figure 4.54: organic residue on the posterior aspect of the ilium (individual 5830).
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Figure 4.55: close up of fig. 4.54; zoomed in on the dark-red organic residue (individual 5830).

Figure 4.56: fragments of organic residue, found in the body region of the pelvis (individual 5830). Note the dark-red
organic residue (up and right) and the brown coloured organic residue (down-left). Copper residue is also present.
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On the left auricular surface of the individual with find number 5830, one fragment of glass was
documented. This was again further analysed by microscopic analysis, of which the results can
be seen in figure 4.57. Unfortunately, during further examination the glass fragment did not
remain in situ (inset in fig. 4.57), but now the size of the fragment could be documented (approx.
Tmm).

Figure 4.57: glass fragment on the left auricular surface (individual 5830).

145



4.2.6 Lower limbs

The lower limbs consist of the femora, tibii, and fibulae. Because the feet were not well
represented in the selection under study (see table 4.23), these were included in the region of
the lower limbs. Table 4.23 presents all these skeletal elements and the total number of
individuals for which these skeletal elements could be inspected for (green) discoloration(s).

Table 4.23: overview of the lower limbs and feet and the total number of individuals which could be inspected.

Lower limbs Number of individuals inspected
Femur L 30
Femur R 38
Tibia L 26
TibiaR 32
Fibula L 18
Fibula R 17
Tarsals L 6
Tarsals R 7
Metatarsals L 8
Metatarsals R 8

In total, divided over 7 individuals, the body region of the lower limbs and feet holds 14 records
in the database.

The green discoloration occurs more frequently and was documented most often for the right
tibia (n=6). With the exception of individuals with find number 6205.1 and 6451 (see fig. 4.58a, b
for the individual with find number 6205.1), no green discoloration on left skeletal elements or
both left and right skeletal elements were documented. The green discoloration on the right
tibia occurs most frequently on the shaft, though for the individual with find number 1694 it was
documented on the proximal and distal ends, located posteriorly. Green discoloration on the
right femur is also present; this occurs on the femoral head for the individuals with find numbers
1694 and 6205.1. The individual with find number 4883 was documented with green
discoloration on the shaft of the right femur. In addition, only one individual was documented
with green discoloration on one of the tarsals. This was the individual with find number 2366,
and the green discoloration was located on the lateral surface of the right calcaneus. For one
individual (find number 6451) green discoloration in combination with glass (see next
paragraph) was documented. All of the documented discolorations are presented in table 4.24,
sorted by find number.
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Figure 4.583, b: left (a): left and right tibia, lateral view (individual 6205.1). Right (b): left and right tibia, medial view
(individual 6205.1).

Table 4.24: overview of the individuals with discolorations on the lower limbs.

1024 green lower limbs tibiaR medial

1694 green lower limbs tibiaR distal-posterior
1694 green lower limbs tibiaR proximal-posterior
1694 green lower limbs femurR femoral head
2366 green lower limbs tarsals R lateral

4883 green lower limbs femurR shaft

5917 blue lower limbs femur R shaft

6451 green lower limbs tibiaR shaft

6451 green lower limbs tibia L shaft

62051 green lower limbs femur R femoral head
62051 green lower limbs tibia L shaft

62051 green lower limbs tibiaR shaft
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Only for three individuals finds were documented for the body region of the lower limbs and
feet. As previously mentioned, one documented find were fragments of glass which were
present on the right tibial shaft of individual with find number 6451 (fig. 4.59). In total 4 small
fragments were documented (fig. 4.60 (close up of fig. 4.59), 4.61, 4.62, and 4.63), but based on
microscopical analysis smaller fragments may be present underneath; these could not be fully
documented. There appears to be no specific clustering of these fragments of the shaft, as the
fragments are located all over the tibial shaft. The largest fragment of glass is approximately
2.5mm; relatively large. The other fragments are approximately Tmm or smaller. All of the glass
fragments are transparent and were, when observed under the microscope (unfortunately not
visible in the figures), very reflective. The location of these glass fragments on the tibia was also
in combination with green discoloration, as previously mentioned. For another individual, find
number 1707, a fragment of glass was also documented for the lower limbs. This fragment of
glass was, however, not in situ and was in appearance different than the glass fragments for the
individual with find number 6451. The fragment of glass for the individual with find number 1707
was not photographed. Furthermore, for the individual with find number 6205.1 iron residue was
documented on the left tibial shaft (fig. 4.583, b).

Figure 4.59: glass fragment on the right tibial shaft of the individual with find number 6451.

148



Figure 4.60: same glass fragment as in fig. 4.54; close up (individual 6451). Note the smaller glass fragments
underneath this fragment, left-bottom of the large fragment.
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Figure 4.61: another glass fragment on the tibial shaft of the individual with find number 6451.
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Figure 4.63: another glass fragment on the tibial shaft of the individual with find number 6451.
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4.2.7 Finds without skeletal category

For two individuals, finds were documented without a skeletal category. This was because of
preservation and the subsequent documentation; for most individuals each skeletal area (e.g.
skull, spine) was placed in a separate zip-lock bag. However, a few individuals were poorly
preserved or not all skeletal areas were represented for these individuals. This resulted in the
fact that the complete skeleton was placed in one zip-lock bag; meaning specific finds could not
be correlated anymore to a skeletal area, unless they were still in situ. Finds without a skeletal
category were present for the individuals with find number 6451 and 6478.

For the individual with find number 6478, this was organic residue. Based on morphology of this
organic residue, it was probably hair belonging to this individual. Because of this, it was not
further analysed. Finds without a skeletal category for the individual with find number 6451
were fragments of glass. As other glass fragments were documented for the lower limbs (tibia)
it is likely the fragments without skeletal category were also for the lower limbs. However, as
glass fragments were in general frequently documented in the skull area, this may also be
possible. The glass fragments are again very thin; the size of the fragments is, however,
somewhat larger. Fragments of light-blue as well as light-red glass are present (fig. 4.64).

Figure 4.64: glass fragments documented without a skeletal category (individual with find number 6451).
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4.2.8 Individuals with no finds and exceptions

Remarkably, for three individuals no finds on the bone or in the soil residue as well as
discolorations on the bone were observed, though discolorations were noted during the
excavation. Though errors in documentation may be possible, the absence of any finds or
discolorations for two individuals may also be due to preservation; these individuals were
poorly preserved. The individual with find number 6859 was represented by very poorly
preserved long bone fragments and some dentition. The reason this individual was included in
the selection was the presence of a crown number; fragments of which will be described in
paragraph 4.2.9.

The individual with find number 3426 was better preserved than the other two individuals;
however, no finds or discolorations were found on this individual. The individual was included in
this selection because of the presence of green residue, as this was documented in the
database used during the excavation. Furthermore, according to the database this individual
was both well preserved and most skeletal areas were represented; meaning a full analysis
could be done. The full analysis was indeed possible, but remarkably the green discoloration
documented during the excavation did not correspond to any findings during the analysis.

The last individual, find number 6476, was also poorly preserved and only represented by
fragments of the skull and three dental elements. However, this individual was also
documented with a find number for the crown; find number 6470, indicating that finds are
present. Even though no evidence of the funerary headdress could be observed in the skeletal
material or in any finds in the soil residue during the physical anthropological analysis, the
funerary headdress is present. The finds documented under find number 6470 were also
analysed, though separately from the individuals (see paragraph 4.2.9).
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4.2.9 Analysis of funerary headdresses and related finds

As has already been mentioned in paragraph 4.1.5, several individuals (n=15) were excavated
with a funerary headdress present or at least with finds indicating a similar decoration; the
crown individuals. During the excavation, these finds were given a separate find number; or
crown number as referred to in this thesis. The content of each of these crown numbers varies
between individuals; this was of course related to the composition of the original crown,
general preservation and conservation, as well as how much was collected during the
excavation. The material documented under these crown numbers was separated from the
individual. Finds mentioned in the previous paragraphs were documented during the physical
anthropological analysis and were analysed in this study; the material documented under the
crown number was analysed by the ADC. In total, 158 fragments of wire/decorations were
analysed (Nooijen, 2016, p.138). Findings and description of the material is presented in the
excavation report (Nooijen, 2016, pp.138-142). These findings will be shortly presented below;
this will be in combination with any finds belonging to the crown individuals documented
during the physical anthropological analysis of this study.

Based on the material, different types of wire and constructions were noted (Nooijen, 2016,
p.138-139). Each decoration was made from copper wire, also entwined with more copper wire
(@ more flattened wire). Fragments of the funerary headdresses with find number 5918
(individual 5917), 5919 (individual 5931), 6271 (individual 6211), 6478 (individual 6749), and 6591
(individual 6589) were described in this report and appear to be the most noteworthy elements
of all excavated funerary headdresses. Because of preservation and conservation, it was not
possible to fully determine each metal fragment which may correspond with the funerary
headdress (Nooijen, 2016); it would appear that for the remaining individuals the finds were not
sufficient.

Even so, different types of decorations were noted in the report for the previously mentioned
individuals. The wires used as a ‘main’ wire were either bent in such a way to create a zig-zag
pattern; these wires were also entwined with other wires in a similar matter (fig. 4.65 and 4.66)
(Nooijen, 2016, p.138). This type of decoration was documented for the individual with find
number 5931 (crown number 5919). Noteworthy was also the pin documented under this crown
number; it would appear that ‘normal’ copper objects may also be present in a funerary
headdress (e.g. to fasten textile elements) or generally with an individual buried with a funerary
headdress (i.e. used on clothing). From figures 4.65 and 4.66, it can be observed that the
characteristic flower or leaf-shaped decorations, as would be expected with Leonic flowers,
were not present. This may of course be due to taphonomical processes or preservation; the
original shape of the decorations may not be maintained.
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Figure 4.65: decorations documented for the individual with find number 5931 (crown number 5919). Note the
entwined aspect of the wires, as well as the zig-zag pattern (Nooijen, 2016, p.139).

5919.001
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Figure 4.66: other decorations documented for the individual with find number 5931 (crown number 5919) (Nooijen,
2016, p.139).
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Decorations made from copper wire, constructed in a more spiral-shaped object were
documented for the individual with find number 5917 (crown number 5918) (Nooijen, 2016,
p.139). These decorations, still entwined with other copper wire, were constructed with much
larger loops of wire (instead of the zig-zag pattern observed for the individual with find number
5931). A piece of fabric can also be observed (fig. 4.67a). Again, these decorations may have had
originally a different shape; unfortunately no specific shape can now be observed. For this
individual a smilar decoration (spiral-shaped) was again documented, but this decoration also
contained small sequins (fig. 4.67b). In addition, as previously presented in paragraph 4.2.1.2
three smaller decorations (and some smaller pieces of loose wire) were documented for this
individual during the physical anthropological analysis. These decorations did resemble a Leonic
flower; perhaps the decorations displayed below had similar appearances.

5918.001

5918.001 | e 1 | 'IO mm

Figure 4.673, b: left (a): decorations documented for the individual with find number 5917 (crown number 5918). Zig-
zag wire also containing a piece of fabric (Nooijen, 2016, p.139). Right (b): also a decoration documented for the
individual with find number 5917 (crown number 5918). This element consists of some wires (spiral-shaped) and

sequins (Nooijen, 2016, p.128).

Two other types of decorations discussed in the report were elements of bent wire, entwined
with wire in larger loops, and parallel wires which appear to be held together by another wire
(fig. 4.68a). The latter was documented for the individual with find number 6589 (crown number
6591) and appears to be an element of the funerary headdress that was constructed between
two decorations (Nooijen, 2016, p.139). A similar element was also documented for the
individual with find number 5917 (crown number 5918); this object was however thicker and
somewhat larger (and documented during this study). The other described decoration (bent
wire) was documented for the individual with find number 6211 (crown number 6271)(fig. 4.68b).
No specific shape could be observed; though againitis very likely the original shape was not
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maintained. Additionally, the formed loops resemble the spiral-shaped elements observed for
the individual with find number 5917 (fig. 4.673, b); perhaps these elements were similar
decorations.

6591.001 6271.001
L ) 15 mm l | ]5 mm

Figure 4.68a, b: left (a): decoration documented for the individual with find number 6589 (crown number 6591);
parallel wires entwined by another wire (Nooijen, 2016, p.139). Right (b): decoration documented for the individual
with find number 6211 (crown number 6271). This element appears to be formed by entwined wire in large loops
(Nooijen, 2016, p.139).

Lastly, only a few decorations have maintained their shape (Nooijen, 2016, p.140) and may give
an indication as to what the original decoration consisted of. For the individual with find number
6749 (crown number 6748) an element in a flower-shape was documented (fig. 4.69). The
shape of this decoration indicates a Leonic flower; the chemical data was used in order to
analyse the absence/presence of Leonic wire as well (see paragraph 5.1.1.3). In addition, the
spiral-shaped and zig-zag pattern present in this Leonic flower may also indicate that the
previously discussed decorations may had had similar appearances. Additionally, the only other
decoration maintaining their characteristic flower shape was the previously discussed element
documented during the physical anthropological analysis in this study for the individual with
find number 5917 (crown number 5918).
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Figure 4.69: decoration (Leonic flower) documented for the individual with find number 6749 (crown number 6748).
Note the flower-shaped aspect formed by entwined wire and loops of wire (Nooijen, 2016, p.140).
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4.3 Results chemical analysis: XRF

During the chemical analysis, a total of 413 measurements were done with the handheld XRF.
This includes also the background measurements, additional measurements (besides green
discolorations), and extra measurements (table 4.25). The results of these measurements are
presented in the catalogue of the physical anthropological reports (appendix I). In this
catalogue, the chemical data are presented for each individual. Variations in chemical
compositions, discussion on possible objects/decorations, and comparisons between certain
types of data (e.g. chemical composition, location of object) are presented in the subsequent
chapter; chapter 5. In addition, chapter 5 will discuss all of the previously mentioned results
(material analysis) in order to answer the research questions.

Table 4.25: overview of all XRF measurements, sorted by object/discoloration(s) and baseline/blanks

measurements.
Objects measured 10
Glass (GLS) 1
Metal (MXX) 8
Residue 1
Discolorations measured (bone) 241
Green 214
Blue 9
Iron 7
Organic material + green 5
Black 1
Residue 5
Baseline measurements (bone) 140
Blanks/failed measurements 22
Total measurements 413
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5. Discussion

This chapter will put the results into context; locations and chemical compositions of green
discolorations will be discussed in regard to the identification of funerary headdresses in
archaeological context. The results of the finds, physical anthropological research, and known

archaeological and historical data will also be discussed in this regard.

5.11dentification of funerary headdresses & other objects in Oldenzaal

This study conducted both a material analysis and a chemical analysis on funerary headdresses;
the results of which will be discussed in light of identifying a funerary headdress in
archaeological context. However, to identify a funerary headdress in the material under study,
and therefore also discuss its general identification, it is needed to establish an archaeological
definition of a funerary headdress for this study.

The individuals documented with a crown number were used as for the ‘crown criteria’. For
these individuals the presence of a funerary headdress was already established. The results of
the analyses on discolorations, finds, and the chemical analysis will be used in order to establish
the archaeological visibility of a funerary headdress. Though these results were used to
establish criteria, it should be kept in mind that, because of the possible poor preservation and
other taphonomical processes, these criteria may not apply completely to the other individuals
under study. Therefore, in addition to the data of the crown individuals, the historical data and
archaeological data on funerary headdresses were used to establish these criteria. Adding these
data allows to make a more ‘broad’ definition; meaning the identification of the presence of a
funerary headdress depends on certain elements separately or a combination thereof. Using
such broad definitions may allow to also identifying the ‘invisible’ funerary headdresses in
archaeological context.

5.1.1 Archaeological definition of a funerary headdress

The individuals under study which were documented with a crown number, and therefore had
definitely a funerary headdress present, are displayed in table 5.1. The finds and discolorations
documented for these individuals were presented in the previous chapter. They will, however,
be also shortly presented here to provide an overview before establishing the crown criteria and
are displayed in table 5.2.
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To establish the ‘crown criteria’ based on the analyses of these individuals, the results of the
material analysis (both the discoloration(s) and find analyses) and the chemical analysis will be
used. When criteria are established separately for the finds (paragraph 5.1.1.1), discoloration(s)
(paragraph 5.1.1.2), and chemical composition of residue(s) (paragraph 5.1.1.3), these criteria will
be combined in order to identify the presence of a funerary headdress with more certainty
(5.1.1.4). Of course, taken into account that a chemical analysis cannot always be conducted, and
therefore the established criteria cannot always be used, criteria based on this aspect will be
considered separately from the finds and discolorations. Furthermore, the correlation between
specific finds and discoloration(s) will also be discussed in order to assume the presence of a
funerary headdress in archaeological context.

Table 5.1: overview of the crown individuals documented in this study, with physical anthropological data. Vnr= find
number; krn_nr= crown number; agecat= age category; sex= final estimated sex category; age min/max= minimal
and maximal age estimates; AMstat= ante-mortem stature and standard deviation in centimeters.

vnr krn_nr agecat sex agemin | age max AMstat (cm)
1707 1707 | Ch U 13 2,6 0
6211 6271| Ch U 7,5 12,5 0
6260 6361 | Ch U 0 1 0
6373 6392 | Ch U 1 2,8 0
6451 6453 | Ch U 5 9 0
6476 6470 | Ch U 0,5 2,5 0
6478 6479 | Ch U 3 5 0
3797 3791 | A U (F based on DNA) 21 7 0
5917 5918 | ) U 18 24 0
4139 4139 | A M 50 65 178,86 +4,05
4453 5355 | A F 40 80 0
5931 5919 | A F 37,33 43,33 178,93 +4,45
6589 6591 | A U 21 m 0
6749 6748 | A F 25 30 155,41+4,24
6786 6787 | A F 30 60 0
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Table 5.2: overview of the crown individuals documented in this study, with skull and postcranial zones. Green (G)
areas indicate green discoloration; blue (B) areas indicate blue discoloration; the grey areas (-) indicate zone was
inspected but no discoloration documented; light-red (M) areas indicate zone was missing. “F" indicates a
documented find for that zone.

- - - - M M - - - M

- - B M B - B M -

- - M - - M M - - M -

- - - - B M - - - B M - B
M - - M M M - - - - - - M - -
M M - M - M M - - M M M - -

- B - B

F F F F
M M - M - M - - B - - M M - M
M M - M M - - M - B M M - M
M M M M M M - M - B M M M - M
M M - M M M = -/F M - - M M - M
M M M M M M - M M - - M M M M
- M - M M M - - M - - M M M M
- - M - M - - - - - M M - M
Frag. Frag. Frag.
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The finds documented during the physical anthropological analysis and further analysis of the
material documented under the crown numbers (done by the ADC as previously mentioned
(Nooijen, 2016)) were used for the material analysis.

Copper alloy/metal objects

One of the characteristic elements of a funerary headdress, based on data from Germany and
archaeological data, would be the presence of these specific Leonic wires and/or Leonic
flowers. As presented in paragraph 4.2.9, several decorations were described (n=7; total
analysed fragments=158 (Nooijen, 2016, p.138)); though mostly not part of this study. It would
appear that the majority of the documented crown elements were fragmentary; the original
shape and construction were not always possible to reconstruct and only fragments of wire
remained (Nooijen, 2016, p.138-142). Sometimes, the characteristic entwined and braided aspect
would still be visible; this was especially true for the described decorations (n=7; see paragraph
4.2.9). Only for one element the original shape, which appears to be a flower-shape, was
maintained (Nooijen, 2016, p.140). This was also the case for the decorations (n=3)
documented during the physical anthropological analysis; for the individual with find number
5917. Based on data of the funerary headdresses from Germany (Lippok, 2013), these small
decorations were possibly Leonic flowers. It cannot be determined if the wires used for these
decorations were also these specific Leonic wires; the chemical data may indicate this or
contribute to possible chemical composition (paragraph 5.1.3). However, using the data on the
funerary headdresses from Germany (i.e. shape and construction) as criterion, this would mean
that the majority of the documented decorations cannot be definitely determined as Leonic
flowers. Though for some elements the braided and/or entwined construction, as would be
expected for Leonic flowers/decorations, was visible, it was impossible to reconstruct these
fragments of wire as these specific decorations. Based on this, the criterion to identify any
Leonic wire or Leonic flower should be extended; this to also include decorations that are not
well preserved or partially destroyed (especially their shape) by taphonomical processes.
Therefore, fragments of small, thin (copper) wire that appear to be braided, entwined, twisted,
or otherwise constructed with other similar wires to form a decoration may also indicate the
presence of a funerary headdress. Moreover, some copper fragments documented for the
crown individuals did not resemble a wire or decoration at all; indicating that several types of
shapes should be taken into account when identifying a funerary headdress based on copper
material (i.e. small sequins as documented for the individual with find number 5917 (Nooijen,
2016, p.139). In addition, for the individual with find number 6589 a smaller, thicker fragment of
copper was documented. A similar object was also documented for the individual with find
number 5917. Both may probably be an aspect of the funerary headdress (perhaps to combine
certain elements) and similar objects should therefore not be overlooked.
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For all decorations that still resemble a Leonic flower and the objects that do not, the amount,
location, and association with any other type of decoration as well as discoloration(s) should be
taken into account. Smaller copper fragments may still indicate (hair) jewellery; the presence of
other funerary headdress indicators is of importance for (almost) indeterminable copper
fragments. It should also be noted that, depending on possible local variation, ‘'normal’ copper
wire was used as an alternative to construct and/or decorate a funerary headdress. Of course
not fabricated in Lyon, these 'normal’ copper wires can still be coated with silver or zinc (Lippok,
2013), and can be similar in morphology. In addition, aside from the possible usage of ‘'normal’
copper wire, it may be possible that any other type of wire may have been used as decorations
or as frame (e.qg. iron). For some of the decorations, traces of iron were documented. It would be
appear that the frame for the funerary headdress for this individual (find number 6479) was
made of iron (Nooijen, 2016, p.140), but it should not be excluded that decorations may contain
iron as well. This would mean that even though the appearance of the decorations may indicate
Leonic flowers, the chemical composition can vary due to local variation as other types of wires
were used. General differences in chemical composition of a wire or decorations may be
determined without a specific chemical analysis (e.g. presence of iron and/or copper), but to
fully determine the presence of Leonic wires and/or ‘normal’ copper wires used as decorations
in funerary headdresses both the chemical criteria and the finds criteria are needed.

Glass

Described as a common aspect of this burial custom by Portegies (1999) and other historical
data, and not associated with any other burial custom, reflective material is also a decoration
that can be expected with a funerary headdress. A variation of reflective material is described by
both archaeological examples and historical data (e.g. glass splinters, slivers of tinfoil). Using
glass splinters as an aspect of this burial custom was also documented for archaeological
examples in Belgium, though their appearance is different. Generally, the presence of reflective
material was taken into account for the criteria of the finds. Several crown individuals (n=3)
were documented with glass fragments; size, appearance, and amount differed for each
individual. For the individual with find number 6451 the documented fragments of glass were
small and thin, and were present on the tibial shaft and in the soil residue. Their appearance
corresponds with the glass splinters documented in Belgium, and with the description provided
both by archaeological examples and historical data for the Netherlands. However, it would
also seem that larger, thicker fragments can also be present in this burial custom; both the
individuals with find number 1707 and 3797 were documented with this type of glass fragments.
Thoughitis likely these fragments were used as reflective decoration, it was not possible to
determine with certainty these glass fragments were an aspect of this burial custom, as the
possibility exist these fragments are used in ‘'normal’ utensils or window-glass.
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In addition, other glass objects should also be taken into account for these criteria. For the
individual with find number 1707 additional glass objects were documented during the
excavation (Jacobs, 2016, p.129). These decorations appear to be small bead-like objects. These
objects were, however, very thin and too small to be indicative of jewellery (Jacobs, 2016, p.129),
and were probably associated with decorations of a funerary headdress. Similar objects were
documented and report by Lippok (2013) for Germany, and some other archaeological examples
in the Netherlands report glass beads as well. Generally, glass appears to be frequently
associated with this burial custom and should therefore be included in the criteria for the finds;
their appearance taken into account.

Organic material

Organic material also appears to be one of the frequently used decorations associated with a
funerary headdress; most archaeological examples and historical data indicate the usage of
organic material. Though preservation may limit the view on these organic decorations, their
presence should be included in the finds criteria and taken into account.

Organic residue (n=6) was documented during the physical anthropological analysis for the
individuals with find number 3797 (1 fragment), 6478 (1 fragment), 6786 (2 fragments), and 4453
(1fragment). For all these individuals this organic residue was probably hair. For the individual
with find number 6749 organic residue was documented during the excavation (Nooijen, 2016,
p.140), which indicated that flowers and leaves were present. No artificial (with the exception of
the flower-like decorations) flowers were documented for this individual.

The organic material was, however, not present for all of the crown individuals due to
preservation. In historical data the usage of flowers (real or artificial), paper, ribbons, and other
textile was frequently mentioned. In archaeological data the presence of organic material did
not always occur frequently due to preservation. Furthermore, due to fragmentation it may not
always possible to determine the organic residue; therefore making the presence of organic
material quite difficult to use as a criterion.

Other material

Other finds documented during the physical anthropological analysis were some small copper
fragments, small metal fragments (probably nails), and fragments of pottery; these were all
documented for the individual with find number 3797. With the exception of the small copper
fragments, these finds have probably no association with the presence of a funerary headdress.
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Establishing the finds criteria

Based on the documented finds for the previously mentioned individuals in combination with
archaeological and historical data (table 5.3), the criteria for finds associated with the funerary
headdress burial custom could be established. Especially the presence of Leonic wires/flowers
or copper wire/flower-shaped decorations of wire, reflective decoration, and organic residue
can be anindicator for the presence of a funerary headdress. It was, however, difficult to
establish if the presence of one of these types of finds was associated with a funerary headdress
(e.g. glass used in ‘'normal’ objects instead of reflective material), and therefore the presence of
discoloration should also be taken into account. For a few of these finds, such as the Leonic
wires/flowers, their association with a funerary headdress was certain; the usage of these
decorations in other burial customs is not known. These finds, though not always possible to
determine with certainty due to local variation or preservation, were defined as 'strong
indicators’ and will be discussed below.

Table 5.3: overview of expected decorations with a funerary headdress, based on documented finds for the crown
individuals and archaeological/historical data.

Inorganic Organic
Leonic wires/Leonic flowers Flowers (rosemary; roses)
Copper wires Paper (ribbon/flower-object)
I[ron wires Silk (ribbon/flower-object)
Beads (glass) Textile/fabric (ribbon/flower-object)
Smaller metal wires (fringes) (green) Herbs
Leaf/flower decorations of metal Leaves
Glass (shreds/splinters)
Pearls or imitation pearls
Sequins
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As mentioned, the presence of Leonic wires or flowers was one of these strong indicators. Even
without any (green) discoloration or other finds, the presence of these Leonic wires or flowers
can indicate a funerary headdress. It should be noted that copper wire or iron wire could also
have been used as to create decorations similar to Leonic flowers; these would either be
entwined and/or in flower/leaf-shapes. In addition, ‘normal’ copper wire or iron wire could also
have been used for the frame. Both should also be considered as a strong indicator for the
presence of a funerary headdress. Fragments of Leonic wires and/or any other type of wire that
may have been braided or entwined to form a decoration, but the specific flower or leaf shape
was not maintained, are also a strong indicator for a funerary headdress; however other types of
finds and/or discoloration(s), as well as the amount and location of these fragments should be
taken into account for indeterminable fragments.

Another strong indicator of a funerary headdress is the presence of glass, or reflective material
in general. This does not include the glass used in ‘'normal’ objects or window-glass, though it
appears it may be possible larger and thicker fragments of glass were also used in this burial
custom as reflective material. However, the most common type of glass fragments in this burial
custom is small, very thin, and coloured glass. Though not frequently retrieved from
archaeological context because of size, this type of decoration is certainly only associated with
this burial custom and therefore a very strong indicator for the presence of a funerary headdress.

The presence of copper or iron residue(s) (not discoloration) near the skull can also be a strong
indicator for the presence of a funerary headdress. These inorganic residues were, however,
frequently in combination with organic residue or some other inorganic residue and should
therefore also be taken into account. The organic residue present can be from paper, leaves, or
flowers; the inorganic residue can be objects such as beads, pearls, or smaller metal objects
(fringes). Of course, copper or iron residue(s) in combination with the two aforementioned
strong indicators (i.e. Leonic wires, glass) can also indicate the presence of a funerary headdress.

The other inorganic finds presented in table 5.3 cannot be used as a strong indicator for the
presence of a funerary headdress; it was therefore defined as a weak indicator. The decorations
such as beads, pearls, or sequins can be used for other purposes in burial customs as well and
are not solely associated with the presence of a funerary headdress. Though some of these
elements were documented for the crown individuals, it is not possible to use the solely
presence of, for example, pearls to indicate a funerary headdress; unless these decorative
ornaments are in combination of any aforementioned strong indicators of a funerary headdress.
In addition, smaller, indeterminable inorganic finds which may have been an aspect of the
funerary headdress are a weak indicator as well. Unless determinable as a decorative object
and/or aspect of the funerary headdress (e.g. the thicker copper objects or the sequins
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documented for the individual with find number 5917) or in combination with a strong indicator,
these objects cannot indicate the presence of a funerary headdress with certainty.

The organic finds presented in table 5.3 (e.g. paper, flowers, leaves, etc.) are, because of the
frequently poor preservation of organic material, also a weak indicator. This is also because
organic material is often associated with the presence of metal residue; which was already
established as a strong indicator. In addition, it is also possible that organic material was used
for other purposes in the burial custom; clothing, beautification of the deceased (with or without
a funerary headdress), or textile used in the coffin. Itis therefore difficult to use organic material
as a strong indicator for the presence of a funerary headdress. As a criterion used in this study
the organic material should be in combination with either the aforementioned strong indicators,
copper/iron elements/residue, or discoloration(s) on the skull (see paragraph 5.1.1.2).
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Archaeological evidence for the presence of a funerary headdress is often the remaining (green)
discoloration on skeletal material. Therefore, the location and amount of (green) discoloration
are of great importance to indicate the presence of a funerary headdress. However, solely
looking at the discolorations documented for the individuals presented in table 5.1, it becomes
clear that for the young individuals - especially the individuals estimated to be younger than 2
years - the discoloration(s) were scarce or completely absent (table 5.2). This may be due to the
fact that the skeletal elements of the young individuals were very fragmented and in addition it
was not always possible to determine the skeletal element due to preservation. The high
amount of fragmented skeletal elements also results that not each skeletal region is fully
represented. Moreover, it was not always possible to recognize not fully grown skeletal
elements or reconstruct skeletal regions. For the first three individuals presented in table 5.1,
individuals with find number 6260 and 1707 only a few discolorations were documented on
indeterminable skull fragments. However, for the individuals with find number 6476 and 6589
(adult individual) no discolorations were documented during the physical anthropological
analysis of this study due to fragmentation and preservation.

Scarce discoloration(s), though on determinable locations, were documented for the individuals
with find number 4139, 5931, 6211, 6478, and 6749. Individual with find number 4139 is an
example of how a funerary headdress may not leave discolorations at all on the expected areas
(e.g. the parietals and the frontal); this individual was documented with green discoloration on
the right zygomatic (small area of green discoloration on the posterior surface). For the
individual with find number 5931 only diffuse blue discoloration was documented on the skull;
the funerary headdress did not leave any green discoloration and could therefore not be
recognized completely. For both these individuals, taphonomic and decomposition processes
may explain this variation; it should, however, be noted that these processes may have also
affected other individuals and therefore influence the archaeological visibility.

As can be observed in table 5.2, for most of the individuals (n=7) scarce discolorations were
documented. In addition with the two aforementioned individuals, these individuals illustrate
that a funerary headdress is a present, but absent or scarce discoloration is observed or present
at unexpected regions. This does indicate that it is quite difficult to establish the presence of a
funerary headdress solely based on discoloration(s).

However, for the remaining individuals presented in table 5.1and 5.2, sufficient discolorations
and/or patterns in these discolorations were documented. The individual with find number 5917,
for example, was documented with large areas of green discoloration present on the occipital
and parietals; areas which may be possible to associate with the location of the funerary
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headdress. The additional chemical data, as will be discussed in paragraph 5.1.1.3, can give more
insight on this aspect.

The individual with find number 4453 was documented with green discoloration on the occipital
and the right temporal; on the right temporal some organic residue (hair) was also present. For
this individual only the skull was present; so other locations of discoloration (postcranial) were
limited to analyse. This in slight contrast with the individual with find number 3797; this
individual was documented with green discoloration which enclosed the skull (see patterns of
discoloration) and though all skeletal areas were represented, this individual was very
fragmented. Another individual documented with a pattern (see patterns of discoloration), and
also poorly preserved, was find number 6373. The green discolorations on the skull (frontal and
parietal) were present in various oval-shaped patterns, which resemble the decorations made of
Leonic wires.

The individual with find number 6786 was documented with ectocranial and endocranial green
discoloration. This was present on the frontal, on top of the skull, the right parietal, and the
occipital; all of these areas were diffuse. Furthermore, this individual was documented with a
diffuse blue discoloration all over the skull. Diffuse blue discoloration was also present on the
individual with find number 6451.

Overall, it seemed that the preservation of the skeletal material, which results in indeterminable
skeletal elements or lack of skeletal material, limited the possibilities to indicate the presence of
a funerary headdress based on discoloration(s). It would seem that this mostly affects the
determination of funerary headdresses in (very) young individuals, as these individuals were not
always very well preserved and determination of skeletal elements was difficult. It would seem
therefore that the presence of a funerary headdress cannot be assumed solely based on the
presence, and also the location, of discoloration. This is of course unless a distinct or partial
pattern is present; therefore the patterns of discoloration(s) will be discussed below. It should
be noted that for this criterion only the presence and location of green discoloration was
discussed. Of course, for a few individuals blue residue was documented on skeletal elements.
Though no specific pattern, shape, or location was observed during the initial analysis, this blue
residue and possible association with a funerary headdress will be discussed in paragraph 5.1.1.3
(chemical data for the crown individuals).

Patterns in discoloration

Based on the locations and combination of discolorations, for only 5 individuals a distinct
pattern could be observed which indicates the presence of a funerary headdress. In the results
chapter, 5 different patterns were observed in the complete selection under study (1= frontal
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and parietals area; 2= top of head and parietals area; 3= occipital and parietals area; 4=
enclosing the complete skull; 5= area of the mouth). Using this system, table 5.4 presents the
crown individuals documented with one of these patterns in discolorations.

Table 5.4: overview of the individuals documented with a pattern type, as well as the areas containing green
discoloration(s).

Pattern type Crown individual(s) Areas of discoloration
1 6373 frontal, left parietal
2 none
3 4453 temporal R, occipital
3 5917 parietal L+R, occipital
4 3797 frontal, parietal L+R, temporal R, lambdoidal suture
4 6786 frontal, orbit R, parietal R, occipital
5 none

Postcranial bones

Only three individuals in the selected population were documented with green discoloration on
postcranial bones; one individual (find number 4139) was documented with blue residue on the
right humerus. For the individual with find number 1707 the green discoloration was present on
the neural arches, indicating that an object of copper was present on or near the back of this
individual. The other individual, find number 6451, was documented with green discoloration on
both tibiae. For this individual only blue discoloration was documented for the skull. The lack of
green discoloration on the skull may indicate the usage of only organic material around the
skull, or the usage of only a wreath on postcranial locations. This illustrates that any
discoloration(s) on postcranial bones should also be taken into account when establishing the
presence of a funerary headdress.

Establishing the discoloration criteria & patterns

Though not all crown individuals were documented with a distinct pattern or sufficient
discoloration(s) it was still possible to establish criteria; this in combination with historical and
archaeological data on funerary headdresses. The location(s) with green discoloration on the
crown individuals that occur most frequently were the parietals, frontal, and the occipital; the
combination and simultaneously occurrence of these discolorations differed. Taken
archaeological and historical data into account, it would appear that it can be expected that a
funerary headdress can resemble (a) a diadem, (b) a wreath, and (c) a cap-like element. As
Lippok (2011) already noted, a diadem would leave remnants on the frontal and the parietals
area, and therefore corresponds with pattern 1. The remnants of a wreath would, however, be
dependent on the location of the wreath, as well as whether or not the wreath was fully closed.
Historical data indicate a frequent use of a wreath near the head and/or near the shoulders;
therefore discoloration on top of the skull, as well as the parietals area and perhaps the occipital
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may be possible (pattern 2 and/or 3). It would also therefore mean that the wreath would not
be fully closed, as it is also mentioned in historical data that an ‘arch’ of flowers was used. A
difference in the location of the arch can be observed based on the presence of patterns 2 and 3.
For pattern 2, the arch would be located from shoulder to shoulder, with the top of the arch
resting on top of the skull. For pattern 3, the arch would be located on the back of the skull; the
individual would be lying on this arch in order for this pattern to be present. Because of these
differences between the patterns 2 and 3, the arch type is divided up in A and B. Lastly, a cap-
like element may also leave residue on the areas of the parietals and/or the occipital, or enclose
the complete skull (pattern 2, 3 and/or 4); it may be difficult to differentiate between a cap-Llike
element and a wreath near/around the skull. The discussed patterns and corresponding crown
type(s) are presented in table 5.5. As the crown individuals in this study have indicated that
variation (taphonomical or decomposition processes), lack, and scarce discoloration is possible,
it should be noted that these discussed patterns in discoloration are guidelines.

Table 5.5: overview of the discussed pattern numbers and the corresponding discoloration(s) on skull areas, as well

as the appointed type.
Pattern number Discoloration on areas Crown type
1 Frontal, parietals, temporals Diadem
2 On top of skull, parietals, temporals Wreath: arch A
3 Parietals, temporals, occipital Wreath: arch B
4 Frontal, parietals, temporals, occipital Wreath or cap, around head

As discussed, the presence of discoloration cannot always be conclusive about the presence of
a funerary headdress. For two crown individuals, no discoloration was documented at all (find
numbers 6476 and 6589), even though a funerary headdress was documented. It should
therefore be taken into account that a funerary headdress may not always be visible in the
presence/amount of discoloration(s). The other crown individuals have illustrated that certain
types of discoloration on certain locations can, however, indicate a funerary headdress; this was
only possible if sufficient (green) discolorations were present.

Regarding the discolorations, the criteria in this study is that at least one of the patterns
presented in table 5.5 should be present; or at least an indication that a type of headgear was
present (partial pattern/green discoloration which can be correlated to each other). Of course,
taken into account that preservation may not be perfect, and/or the presence of fragmentary
material, this criterion is somewhat broadened to include the more ‘invisible' funerary
headdresses as well. This means that relatively large areas of green discoloration should be at

173



least present at two locations on the skull; preferably in the orbits/frontal area and/or the
parietals area in order to be indicative of a funerary headdress. Discoloration(s) in the areas of
the occipital can also be associated with the presence of a funerary headdress; again the shape
and size of the specific green discoloration should be taken into account.

As for size and shape, a funerary headdress frequently consists of multiple decorative elements;
as all of these decorative elements can contain (a) copper (alloy), the crown may leave large or
diffuse areas of discoloration(s) on human skeletal material. Smaller and concentrated areas
may indicate the usage of smaller copper alloy objects on/around the skull (e.g. pins, coins). The
presence of large areas of green discoloration at multiple locations on the skull, or on multiple
skull fragments, may indicate the presence of a funerary headdress. As for shape, it was
observed in the individual with find number 6373, that the funerary headdress may leave
distinct shapes in green discoloration (e.g. oval or round shaped).

The green discoloration documented for the crown individual was mostly present on the skull
(n=10 of all skulls possible to analyse (n=13)) and indicated that this area is frequently affected.
However, the discoloration on postcranial bones should also be considered (e.g. the green
discoloration on the tibiae of the individual with find number 6451). Archaeological data indicate
that the presence of funerary headdresses, or decorations related to these, can be present on
postcranial bones. Historical and archaeological data indicate the frequent usage of ‘normal’
copper alloy objects (e.g. pins, buttons) in postcranial regions; it is therefore quite difficult to
differentiate between the ‘'normal’ objects and the remnants of a funerary headdress. Even so, a
funerary headdress may also be located in the hands - sometimes even near the feet - therefore,
green discoloration in these areas can be associated with the presence of a funerary headdress.
Again, large areas of green discoloration are more indicative of a funerary headdressthan the
smaller areas. The combination of discoloration on postcranial bones and on the skull should be
analysed; though the presence of discoloration(s) on the skull are more indicative of the
presence of a funerary headdress than any discoloration(s) on postcranial bones.
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As mentioned in the research outline (chapter 1), chemical analyses were conducted to obtain
data on the chemical composition of a funerary headdress. With these data it was tested if it
was possible to identify the funerary headdresses based on their chemical composition; i.e.
identify specific decorations, such as Leonic wires. Moreover, the data on the chemical
composition of a funerary headdress was also combined with data on the chemical composition
of the (correlating) (green) discoloration on human skeletal material. This was done in order to
test the possible correlation between the decoration and discoloration and whether only the
chemical composition of the discolorations could identify a funerary headdress. In addition, the
results of the chemical analysis were also compared with other data (e.g. sex and age
estimations) in order to analyse possible correlations (e.g. specific chemical compositions of
discoloration(s) in certain skeletal regions).

This paragraph will only discuss the chemical data documented for the crown individuals in
order to establish possible criteria. Besides the chemical data on the (green) discolorations,
additional data for the crown individuals was available; these were the chemical compositions
of the funerary headdresses and decorations. However, the individuals with find number 6476
and 6589 were excluded from the chemical analysis as no discolorations were documented for
these individuals; therefore no comparison between the funerary headdress and the
discoloration(s) could be made. In addition, it should be noted that for some of the crown
individuals these chemical data were overall limited if the analysed discoloration was only
present on (a few) indeterminable skull fragment(s).

The chemical data for all other individuals and discussion regarding this will be presented in
paragraph 5.2.1.4.

Chemical data: the (green) discoloration(s)

The chemical data will be discussed with a focus on copper (Cu) and zinc (Zn). The combination
of Cu and Zn is one of the most frequently occurring alloys of copper (brass), and discussing the
variation in the ratio of Cu/Zn in the (green) discoloration(s) may allow distinguishing specific
objects. The copper alloy brass contains approximately 28% Zn, meaning the ratio of Zn/Cu is
approximately 1:3. Furthermore, other elements present in the chemical data will be discussed;
the presence of silver may indicate jewellery or Leonic wires. The plot in figure 5.1 presents the
measurements taken in the skull region and in postcranial region(s), with a line defining the 1:3
ratio of brass. Unfortunately, only 5 measurements were taken in three postcranial regions; the
spine, lower limbs, and upper limbs. Because of the low amount of chemical data for
postcranial regions of the crown individuals, these data will be discussed in combination with
the chemical data on the skull regions. The data presented in figure 5.1 show various Cu/Zn
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ratios for the analysed discoloration(s), though it was possible to distinguish at least two
groups; group 1for which the Cu/Zn ratio indicate brass and group 2 for which the Cu ratio is
relatively higher.
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Figure 5.1: scatter plot of Cu/Zn ratios on the skulls and postcranial locations (crown individuals). The black line
indicates the 1:3 ratio; measurements around this line belong to the brass group.
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Low Cu-Low Zn

Besides these two observed groups, it was also noted that for 6 individuals some (green)
discoloration or residue did not contain any amount of Cu and/or Zn, or this was only slightly
present. The individuals with find number 6451 and 6211 had both green discoloration on a
parietal containing a low amount of Cu and Zn, and no other elements were presentin
significant high amounts. Furthermore, most of the measurements taken on skull fragments of
the individual with find number 6786 also contained a low amount of Cu and Zn. Measurements
for the individuals with find number 4453, 5931, and 6478 also indicated a low amount of Cu
and Zn; these measurements were, however, taken on blue residue and will be discussed later.

Middle group: brass

As can be seen in figure 5.1, the majority of the analysed discolorations fall in the specific ratio of
brass. Therefore, it may very likely be that the majority of objects present on and/or around the
skull for the crown individuals were made of brass; no postcranial discolorations contained any
Cu/Zn ratio similar to brass. Objects of brass may have been functional objects, such as the
previously discussed pins and buckles. Therefore, even though the chemical data for the
postcranial regions were limited, it was expected that the postcranial discolorations would
reflect brass ratios as functional objects (e.g. buttons) may have been present in these regions.
However, besides its frequent use as copper alloy for all types of ‘normal’ objects, brass can
also be present in the decorations of the funerary headdress and its gold-like appearance may
have been aspect in its usage in the burial custom of the funerary headdress. Several examples
from the archaeological dataset exist of brass decorations or the usage of zinc as coating (e.q.
brass metal fringes or brass wire (Lippok, 2013).

Using the analysed discolorations in the brass ratio, it was unfortunately not possible to
distinguish between these brass ratios any further based on slight differences in the Cu/Zn
ratios. It was therefore not possible to differentiate between the 'normal’ objects any further. In
addition, solely based on the chemical data for the discoloration(s) it was not possible to
distinguish between the ‘normal’ objects and the possible decorations of brass related to a
funerary headdress; each type did not have a specific ratio based on which it could be identified.
Therefore, as no definite conclusions could be made, the presence of ‘normal’ objects may also
be a possibility for these individuals as these objects could have been present simultaneously
with a funerary headdress (e.g. pins to secure clothing).

High Cu: jewellery?

However, some of these measurements fall outside this specific brass range as a higher amount
of Cuwas present. One measurement, taken on the left parietal of the individual with find
number 6373, contained the highest amount of Cu amongst the measurements of the crown
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individuals. The other measurements taken on the skull of this individual (frontal,
indeterminable skull fragment, and on a different area of the left parietal) all also contained a
high amount of Cu, though less Zn. Another individual for which all of the analysed green
discoloration also contained a high amount of Cu, was find number 1707. Besides the green
discoloration on a skull fragment, other green discoloration documented for this individual was
located on the spine. All individuals documented with green discoloration(s) containing a high
amount of Cu are presented in table 5.6.

Remarkably, the green discoloration on the right zygomatic-temporal process of the individual
with find number 4139 only contained a relatively high amount of Cu, and a very low amount of
Zn. No other elements were present in a sufficient amount to indicate a possible other alloy or
chemical composition (i.e. tin); this was also the only discoloration documented for this crown
individual.

Table 5.6: overview of the individuals with discoloration(s) containing a high amount of Cu.

Find number Skeletal element Other areas of discoloration?

1707 Neural arch (2x), skullfragment (2x)

3797 Frontal Around the skull, but these contain lower amounts of Cu
4139 Zygomatic R Blue residue on right shoulder

5917 Skullfragment Parietal left and right, containing lower amounts of Cu
6260 Skullfragment

6373 Parietal L (2x), frontal, skullfragment

6451 Tibia R On skull and left tibia, but containing lower amounts of Cu

As discussed above, the high amount of Cu in the analysed green discoloration may indicate the
presence of jewellery, or decorative objects in general. It may be possible certain decorations
contained such high amount of Cu, aside from the usage of brass as decorations; comparing the
chemical data of the funerary headdresses with these data may confirm this (see below).
Furthermore, the usage of decorations and/or jewellery in postcranial regions should apparently
not be overlooked and taken into account (i.e. the individuals with find number 1707 and 6451).

Other elements

Most analysed discolorations of the individual with find number 6786 contained a high amount
of silver (Ag). As mentioned before, these discolorations have, remarkably, a relatively lower
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amount of Cu and Zn present. In addition, a high amount of Ag was measured for two other
individuals; find number 3797 (parietal left) and 4453 (frontal fragment). For the latter individual,
the Ag was present in blue residue (see below).

Blue residue

A few individuals were documented with blue residue during this study; the individuals with find
number 4453, 5931, 6451, 6478, 6749, and 6786. For the latter individual this blue residue was
documented as 'diffuse’ and was therefore not measured. Generally, the blue residue was
included in the chemical analysis to research its possible correlation with a funerary headdress
and to research its chemical composition in general. Remarkably, the blue residue documented
for the individual with find number 4453 (frontal) also contained a high amount of silver, as
previously mentioned. The amount of Cu and Zn was, however, relatively low. A similar Cu/Zn
ratio is visible in the other measurements for the aforementioned individuals, though the Zn
value was higher. Therefore, the blue residue contains frequently a high amount of Zn, but rarely
any high amount of Cu. In addition, with the exception of the individual with find number 4453,
no other elements appear to be present.

The ratio of Cu/Zn present in the blue residue does not correspond with any of the
aforementioned ratios present in the other discolorations, making it difficult to associate these
blue discoloration(s) with the presence of a funerary headdress. However, for the individual with
find number 5931, blue discoloration was the only discoloration documented, but, as discussed
in paragraph 4.2.9, several decorations were documented as well during the excavation. These
decorations, which contained a high amount of Cu as well as Ag, were not reflected at all in the
(blue) discoloration; therefore making it difficult to associate the funerary headdress with the
documented blue discolorations.

Lastly, it is remarkable that the documented blue discolorations in this study were only present
on crown individuals. This would imply that this type of discoloration may be associated with a
funerary headdress; however as previously discussed the difficulty in corresponding this with a
funerary headdress and the different chemical composition of these discoloration(s) contradicts
this. No definite conclusions can be made regarding this.

Chemical data: funerary headdresses and comparison of discoloration(s)

The chemical data obtained from measurements on the funerary headdresses of these
individuals were compared with the chemical data from the discolorations. As for the
individuals with find number 6476 and 6589 no discoloration(s) were documented, no
comparison of chemical data between the funerary headdress and discoloration(s) could be
made. Additional chemical data was available for the individual with find number 5917; the
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fragments of the funerary headdresses documented during the physical anthropological
analysis were also chemically analysed and could be compared to the other measurements on
the funerary headdresses.

Silver (Ag) and gold (Au)

The presence of silver (Ag) was established in all of the analysed funerary headdresses. For 7
funerary headdresses, the amount of Ag was documented as ‘very high' (more or near 1%) and
for the remaining funerary headdresses (n=7) the amount of Ag was slightly lower than 1% (0,13-
0,74%). The fact that Ag was observed in the chemical data may indicate that the analysed
copper wire was coated with silver. If this was the case, it may very likely be that all of the
analysed funerary headdresses were constructed with Leonic wires or wires with similar
chemical composition. Remarkably, the measurements on the decorations documented during
the physical anthropological analysis for the individual with find number 5917 showed a lower
amount of Ag than the previously analysed funerary headdresses, making it difficult to
determine these specific decorations as Leonic wires with certainty. In addition, gold (Au) was
documented for 4 funerary headdresses (approximately 0,1-0,3%); this always in combination
with silver. Even so, no significant amount of Au was measured in any of the discolorations
documented for the crown individuals.

The individuals with find number 3797, 4453, and 6876, all of which had a funerary headdress
with a (very) high amount of Ag, were the only individuals with discolorations which also
contained a high amount of Ag (as previously mentioned). Based on the presence of Ag, it was
therefore for these individuals possible to correlate the chemical data of the crown with the
chemical data of the discolorations and also to conclude that the discoloration on the skull can
indeed reflect the chemical composition of the funerary headdress to some extend. This was,
however, not true for the remaining individuals; no other discolorations were documented with
a (very) high amount of Ag. Ag was, however, measured in very low amounts; but not to such
extend that it could be identified in the chemical data for the discoloration(s). This would
indicate that Ag from the decoration(s) is poorly reflected in the discoloration(s); making it
difficult to identify the presence of Ag, and therefore possibly a Leonic wire/flower, solely based
on the chemical data of discoloration(s).

Cu/Zn ratio

The amount of Cu measured in the funerary headdresses was all high (60-97%), whereas the
amount of the Zn in the funerary headdresses was low (0%-5%); indicating that the analysed
wires from the crowns were probable not made of brass. Additionally, for 8 of the analysed
funerary headdresses the Zn was barely present in the alloy (less than 0,2%), and tin (Sn) was
also not present. This would mean that the funerary headdresses and associated decorations
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would fall in the previously discussed high Cu group. It should be noted, however, that only
fragments of the funerary headdresses were analysed; other possible decorations were not
preserved and could not be analysed. Additionally, the decorations documented during the
physical analysis for the individual with find number 5917 showed a lower amount of Cu, though
for some the Zn value was somewhat higher.

As can be seen in figure 5.1, the only measurements which contained a relatively high amount of
Cu and almost no Zn, and would therefore correspond with the Cu/Zn ratio of the funerary
headdress, were taken on discoloration(s) from the individuals with find number 4139 (right
zygomatic), 6373 (frontal), 6451 (postcranial), 6749 (frontal), and 6786 (one measurement on
the frontal). With the exception of the individual with find number 6373, these individuals had
also other discolorations that did not correspond with the funerary headdress (brass or low
Cu/Znvalues) at all, making it difficult to establish the presence of a funerary headdress with
certainty. In addition, the measurements of the other individuals in the high Cu group (1707,
3797, 5917, and 6260; as previously mentioned) did, based on Cu/Zn ratio, not correspond
completely with the measurements on the funerary headdress. Based on the high amount of Cu
it was expected that these would correspond; however the amount of Zn was higher in the
discoloration(s) than in the analysed funerary headdress.

Since the other individuals had discolorations containing a Cu/Zn ratio which was similar to
brass or a low amount of Cu and Zn was present, this would mean that the chemical data for the
funerary headdresses and the correlating discolorations do not correspond; the ratios of Cu/Zn
are not properly reflected in the discolorations. This may be the result of a process called
selective leaching. With selective leaching, the Zn present in a copper alloy may leach from the
alloy and deposited elsewhere. Possibly, Zn was present in the funerary headdresses (then
probably made of brass wire), but leached into the bone. This resulted in a chemical
composition of the crowns with less Zn than originally was present; in addition the
discoloration(s) reflects a chemical composition containing relatively more Zn than Cu.
Conclusively, the discolorations will not reflect the chemical compositions of the crown
properly. This may also explain the different Cu/Zn ratios in the analysed decorations of the
individual with find number 5917. It can, however, not be definitely concluded that selective
leaching was present; it may also be possible that the funerary headdresses contain relatively a
low amount of Zn and the discoloration(s) represent other used decorations.

Remarkably, for some of these individuals the chemical data for the discoloration did
correspond with the chemical data for the funerary headdresses. This would indicate that the
possible effect of selective leaching can also vary within a burial, possibly also within certain
decorations (e.g. the decorations documented for the individual with find number 5917).
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However, the variation in chemical compositions of different decorations may also indicate the
usage of a variety of objects (e.g. brass, copper wire, Leonic wires) in a funerary headdress.
Given these data, it is therefore difficult to establish a correlation between the discoloration and
the funerary headdress, at least based on only a few measurements/objects.
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Chemical data green discoloration: possible patterns?

The chemical data for the discolorations were further analysed in order to research possible
differences in skull regions, patterns, and/or the sex and age estimations. Possible differences
between the chemical composition of the discoloration(s) and these aspects may contribute
into establishing the criteria.

Skull regions

In figure 5.2, all of the measurements for the crown individuals are displayed; these are the
measurements taken at different skull regions (e.g. frontal, lateral left). Most of the
measurements fall in the Cu/Zn ratios of brass, though there are outliers present. However, the
majorty of the skull regions is represented in the brass ratio, and no specific distribution in the
chemical composition and specific skull regions could be observed. Therefore, it is very likely
that no specific objects were used for specific regions of the head. It should be noted that the
individual with find number 3797 is an exception; for this individual the discoloration on the
frontal contained more Cu than for the other measured skull regions. As this individual was also
documented with a specific pattern of discoloration (#4), this will be further discussed below.
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Figure 5.2: scatter plot of Cu/Zn ratios on the skull (crown individuals); sorted/selected by skull region.
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Patterns in green discoloration

Figure 5.3 presents the measurements for the crown individuals with a pattern type.
Unfortunately, only 5 crown individuals were documented with a pattern. This results in a lack of
chemical data for the pattern types. The specific pattern types and possible differences in their
chemical composition can be analysed; however no definite conclusions can be made. The
individual with find number 6373 was documented with the pattern type 1, and as previously
discussed the analysed discolorations indicated a high amount of Cu. The individuals
documented with the pattern type 2, find numbers 4453 and 5917, had, however, discolorations
that fall mostly in the Cu/Zn ratio of brass (with the exception of an indeterminable skull
fragment of the individual with find number 5917). The individual with find number 3797 was
documented with pattern type 4. As mentioned, the measurements on the frontal all contained
a higher amount of Cu, whereas the other skull regions for this individual contained the Cu/Zn
ratio for brass. However, the individual with find number 6786 was also documented with
pattern 4, though all of the measurements did, as previously mentioned, contain a low amount
of both Cu and Zn, Ag was however also present for some measurements. The presence of Ag
was, however, not specifically present for one pattern; both the individuals with find number
4453 (pattern 2) and 3797 were documented with discoloration(s) containing Ag, and both were
on a different area.

Both pattern 1and pattern 4 appeared with discolorations on the frontal, and for both these
patterns a relatively higher amount of Cu was observed on the frontal (and on all locations for
the individual with find number 6373). It can be discussed that therefore decorative objects
would be more frequent for the frontal area; unfortunately, there were no sufficient data on this
aspect to establish any definite conclusions.
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Other data: age estimation & sex estimation

To analyse possible differences in the usage of certain objects and the age estimations, as well
as the sex estimations, these data were compared. In figure 5.4, the chemical data are sorted
and presented by age category. The outliers are, remarkably, the measurements from green
discolorations documented on very young individuals (age category child, n=7, 6 measured). It
appears that for this age category probably no brass objects were present, as none of the
measurements fall in the previously discussed specific range for brass. A few discolorations do,
however, contain a low amount of Cu and Zn; these were documented for the individuals with
find number 6211, 6451, and 6478. The measurements of discolorations documented for young
adults (YA, n=2, all measured) and the adults (V, n=6, 5 measured) all fall in the ratio of brass or
had a low amount of Cu/Zn present. There are only two outliers, which contain a higher amount
of Cu; these are the previously discussed individuals with find number 3797 and 5917
(respectively an adult (no specific age estimation) and a young adult). Moreover, the high
amount of Ag appears to be only present in the adult group; this was documented for the
individuals 3797 (>21years), 4453 (40-80 years), and 6786 (30-60 years). Whether both these
differences between the young individuals and adult individuals were related to age or
preservation cannot be concluded.

Data on sex were limited for the crown individuals due to preservation and the young

individuals present in this group. Furthermore, 5 individuals were estimated to be female, and
only one individual was estimated to be male; therefore no comparison could be made.
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Establishing the chemical criteria

One of the most important aspects of this chemical analysis was to research to what extend a
funerary headdress can be identified based on a chemical analysis. The above discussed data
illustrate that it is quite difficult to assume the presence of a funerary headdress with certainty
solely based on chemical data; the chemical analysis should always be used in combination
with other data/criteria. In addition, it should be noted that most of the chemical criteria were
only based on data due to a small sample size of ‘crown’ individuals in this study.

Overall, the chemical data for the discolorations illustrate a wide variety in the Cu/Zn ratio; too
much variety to identify certain objects (either identify specific brass objects or distinguish
‘normal’ objects from funerary headdresses) with any certainty or to establish criteria that can
be applied on the other individuals under study. Combining the chemical data of the
discolorations and the crown provided some insight into how the crown may be reflected in the
discolorations. It was only possible for a few individuals to correlate the chemical composition
of the crown with the chemical composition of the discoloration(s). For the remaining
individuals, the decorations contained a lower Zn ratio than the discoloration(s); this may have
been the result of selective leaching of Zn. A high amount of Ag (and/or Au) in combination with
a high amount of Cu and a low(er) amount of Zn may possibly indicate a crown; but as various
objects with a similar chemical composition as a crown may have been used, no definite
conclusions should be made. Conclusively, the chemical data should always be used in
combination with the previously established criteria for the other aspects of this burial custom.
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Strong indicators & other finds

For the finds cirteria, the data for the individuals with a crown number were combined with
historical and archaeological data on a funerary headdress. This allowed to specifically defining
a few strong indicators of a funerary headdress, as well as establishing other finds — though in
combination with other material - that may indicate the presence of a funerary headdress. The
strong indicators and the other general indicators of a funerary headdress, and therefore the
finds criteria, are presented in table 5.7.

Table 5.7: strong indicators and other indicators (decorations and residue) of a funerary headdress.

Strong indicators Weak/other indicators Only reliable in combination with...
Leonic wires/flowers, copper wire, iron Flowers (rosemary; One of the strong indicators OR copper/iron residue
wire, leaf-flower objects of metal, OR (green) discoloration(s) criteria OR a combination
smaller/braided wires in general o thereof
Glass (shreds/splinters) Paper/textile/fabric One of the strong indicators OR copper/iron residue
_ _ OR (green) discoloration(s) criteria OR a combination
(ribbon/flower-object) el
Copper/iron residue, in combination One of the strong indicators OR copper/iron residue
with organic residue OR (green) discoloration(s) criteria OR a combination
(green) Herbs, leaves
thereof
Beads (glass)/pearls One of the strong indicators
or imitation
pearls/sequins
Smaller metal wires One of the strong indicators
(fringes)

However, as some of these decorations are based on historical data, it should be noted that
these finds may have a different appearance and/or will not always be present simultaneously
(e.g. Leonic flowers not in the original shape or local variation in burial custom). In addition, the
finds may be fragmentary or even absent from archaeological context due to preservation,
especially organic finds. Therefore, even for the strong indicators, it is of importance to consider
all of the inorganic and organic decorations in combination with the criteria for (green)
discoloration(s) (see below).
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Discolorations
Based on the discolorations of the crown individuals, criteria to indicate the presence of a
funerary headdress were established. These criteria are based on location(s), shape, and size.

The areas most affected and probably correlated with the presence of a funerary headdress
appear to be the frontal/orbits and /or the parietals. However, the area of the occipital should
also be considered as an indication of the presence of a funerary headdress. Furthermore,
regarding location(s), at least one of the previously discussed patterns in table 5.5 should be
present, unless preservation limits a full analysis; meaning only a partial pattern is present. Both
can indicate the presence of a funerary headdress. With no specific pattern present, there
should be at least two correlating locations of green discoloration present. Size and shape of
the discoloration is of importance; large, concentrated areas can indicate a funerary headdress,
but large diffuse areas may also indicate a funerary headdress. These areas are often oval or
round of shape.

In addition, the shape and size, as well as location, of the green discoloration on postcranial
bones should also be considered. Again, large/diffuse areas of green discoloration on the hands
or feet may indicate the presence of a funerary headdress; but these should be analysed in
combination with green discoloration on the skull. As (green) discoloration(s) appear to be more
frequently on the skull for the crown individuals, and both historical data and archaeological
data indicate usage of funerary wreaths around the skull, the discolorations on the skull are
more reliable as indicators of a funerary headdress than the discolorations on postcranial bones.
However, both can be, unfortunately, difficult to differentiate between ‘'normal’ copper alloy
objects and a funerary headdress. In addition, it is difficult to determine the specific patterns and
identify them as a diadem or a wreath. Assuming the presence of a funerary headdress using
only discoloration is quite difficult with similar patterns (e.g. a wreath and a cap-like element)
and possible lack of discolorations. Though this paragraph gave indications as to which type of
green discoloration, as well as the amount and appearance of green discoloration may be
associated with the presence of a funerary headdress, this is still quite difficult when applied on
archaeological skeletal material. Therefore, to ensure the assumption of a funerary headdress is
more reliable, the presence of certain decorations should also be taken into account.

Chemical data

As it was not possible to establish definite criteria for the chemical data, the results of any
chemical analysis on the crown or discolorations possibly correlating with a crown must be
used in combination with the aforementioned criteria. The presence of Ag and a high amount of
Cu should be taken into account, but the discoloration(s) and finds criteria should be used to
determine the presence or absence of a funerary headdress definitely.

192



Applying the criteria

Based on aforementioned data and the results as presented in the previous chapter, 5
distinctive groups could be observed. The individuals were categorized for each group solely
based on discoloration(s) and finds; the chemical data was added later as this proved not to be
areliable criterion. Data such as sex and age were not a factor for categorizing an individual in a
specific group; this study used the hypothesis that a funerary headdress can be present for any
individual, regardless of age and/or sex. The first three groups contain all individuals with a
(possible) funerary headdress, the last two groups contain all individuals with no funerary
headdress.

Group 1) includes all the individuals for which no crown number was documented, but based on
the criteria and the archaeologically expected material, were nevertheless possibly or probably
buried with a funerary headdress. This group is presented first because of its importance to the
research questions; it illustrates the possibilities of the criteria and the variation in
archaeological visibility.

Group 2) includes some of the mentioned individuals in this paragraph; the individuals for which
a crown number was documented, but finds and/or green discolorations were scarce.

Group 3) includes the rest of these ‘crown’ individuals; individuals for which a crown was
documented and sufficient material to indicate the presence of a crown was documented. The
crown individuals were categorized in these two groups to discuss the importance of visible
archaeological evidence for a funerary headdress.

Group 4) includes the individuals not documented with a crown number, and based on the
criteria were possible not buried with a funerary headdress.

Group 5) includes all the remaining individuals; these are the individuals which are very
fragmented and were indeterminable.

The groups 1, 2, and 3 will be discussed in paragraph 5.1.2; groups 4 and 5 will be discussed in
paragraph 5.1.3.
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5.1.2 Individuals with (possible) crowns

This paragraph will discuss the individuals placed in group 1, 2, and 3. As mentioned, the first
established group includes all the individuals for which no crown number was documented,
although finds and discoloration(s) indicate the presence of a funerary headdress. Both group 2
(individuals with crown number but lack of discoloration/finds) and group 3 (individuals with
crown number and sufficient discoloration/finds) will also be discussed in order to analyse the
reliability of the indicators for the funerary headdresses.

As one of the indicators of a funerary headdress is the presence of a distinct pattern in the
locations of green discoloration, the established patterns in paragraph 5.1.1.2 were used to
select individuals for this group. This resulted in selecting 12 individuals for this group. These
individuals are presented in table 5.8, highlighted in grey. However, some of these individuals
were documented with a ‘possible’ pattern (i.e. green discoloration is not present on each
location to indicate a specific pattern) but were still included in this selection, as a partial pattern
could also indicate the presence of a funerary headdress.

Though the remaining individuals selected for group 1 were presented in the previous chapter
with no specific pattern, the amount and location of green discoloration as well as certain finds
were indicators of a possible funerary headdress. Of course, this was based on the established
criteria for the finds and discoloration; these criteria were both used simultaneously, but also
independently. Based on this, a total of 5 individuals were added to the aforementioned 12
individuals; this means group 1 consists of 17 individuals (table 5.8).

194



Table 5.8: overview of the individuals and the physical anthropological data in group 1. Vnr= find number; krn_nr=
crown number; agecat= age category; sex= final estimated sex category; age min/max= minimal and maximal age
estimates; AMstat= ante-mortem stature and standard deviation in centimeters.

vnr agecat | sex | agemin | age max AMstat (cm) Pattern number (if present)
1024 A M 54 60 170,6 £3,27 1
1205 J u 14 19

1260 A M 42,33 48,33 162,85 +4,05 2
1377 A F 51 60 155,12 3,72 3
1694 A M 52 61 1711 £3,27 1
1695 A F 20 26 151,17 £3,72 2
1875 A M 48 57 0 2
1887 A F 61 66 159,7 £3,55 2
1927 A F 50 59 160 +3,72 3
2009 J u 12 16 1
2243 Ch u 2 4 1
2278 Ch U 6 10

3087 A M 20 25 167,55 +3,27 1
3290 Ch u 6 10

3515 J U 12 16

4883 A M 41 58 175,17 +3,27 3
5830 J U 13,5 16,5

195



Observed patterns and possible crown types

Based on the observed patterns of green discolorations in 12 individuals, a few crown types, as
previously mentioned, could be distinguished. Table 5.9 presents these individuals with their
pattern number and the possible corresponding crown type discussed in paragraph 5.1.1.2.

Table 5.9: overview of the individuals in group 1 with a pattern and their corresponding crown type.

Find number | Pattern number Crown type
1024 1 diadem
1694 1 diadem
2009 1 diadem
2243 1 diadem
3087 1 diadem
1260 2 Wreath: arch A
1695 2 Wreath: arch A
1875 2 Wreath: arch A
1887 2 Wreath: arch A
1377 3 Wreath: arch B
1927 3 Wreath: arch B
4883 3 Wreath: arch B

Diadem: pattern1

A total of 5 individuals were documented with this pattern type, though there is variation
between amount of discoloration(s), locations of discoloration(s), and finds. For the individual
with find number 3087, the locations of green discolorations were limited and the preservation
of the skeletal material was poor. This resulted that the appointed possible crown type for this
individual was not conclusive. The additional chemical data only indicated that the discoloration
on the sphenoid had a high amount of Cu; the other discolorations (also postcranial) fall in the
brass group. However, this individual was also documented with small, thin, coloured glass
fragments on the maxilla. This specific glass, according to the established criteria for finds, is a
strong indicator for the presence of a funerary headdress. The presence of this glass combined
with a only possible pattern in the green discoloration on the skull indicated that this individual
was probably buried with a funerary headdress; the crown being possibly of the diadem-type.
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Furthermore, a total of 4 other individuals were also documented with the pattern of a diadem,
but were not documented with specific finds to directly indicate the presence of a funerary
headdress. Therefore, only the criteria established for the discolorations could be used. For the
individual with find number 1694 the areas of green discoloration on the left parietal and right
sphenoid were, however, relatively small; but the combination with the large discolorations on
the frontal did indicate that a diadem pattern was very likely. The iron residue between the
orbits would suggest an iron object, instead of copper, was placed in this diadem. The smaller
locations at both sides of the skull would also suggest the usage of smaller copper alloy objects
for these areas; it may be possible these were pins to fasten an element of the crown and/or
headgear. The chemical data corresponded with this; the Cu/Zn ratios suggested objects made
of brass. The discolorations on the frontal had, however, a higher amount of Cu present and
could therefore indicate the presence of decorative objects. Moreover, discoloration inside the
left orbit indicated a high amount of Ag; this may be either from a coin or from a crown element.
The presence of a coin was, based on a high amount of Ag, definitely established in the area of
the mouth for this individual (discoloration present on the teeth).

The individual with find number 2243 had probably also a diadem-shaped crown; though the
pattern was present, it was less pronounced as for the individual with find number 1694. In
addition, the chemical data indicated also a Cu/Zn ratio of brass for all discolorations.
Moreover, this individual was also documented with green discoloration on the posterior aspect
of the mentum, which would correspond with the presence of a coin under the tongue. The
chemical data for this discoloration indicated indeed a high amount of Ag; similar to the
individual with find number 1694 this was probably also a coin placed in the mouth.

The green discoloration documented for the individual with find number 2009 indicated the
probable usage of a diadem which apparently consisted of a large object of copper material on
the forehead. Discoloration was also present on the left temporal, and though the right
temporal was present, no discoloration was observed. The discoloration on the left temporal
may, however, still correlate with the large area of green discoloration on the frontal and
therefore indicating a diadem-shaped like crown. Unfortunately, no finds indicating a crown
were documented to support the theory that this individual was buried with a funerary
headdress. The location, shape, and amount of green discoloration did indicate the probable
presence of a funerary headdress. In addition, the chemical data indicated that a high amount of
Cu was present in the discoloration on the frontal; this may also point, in combination with the
aforementioned data, to the presence of a funerary headdress.

Lastly, the individual with find number 1024 was documented with green discoloration above
the left orbit and on the right frontal-sphenoid area. These locations were perhaps correlated;
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they could indicate the presence of a straight object (with copper alloy elements) from the
orbits to the side of the skull. Compared with the previously mentioned individuals, the
presence of a pattern for the individual with find number 1024 was, however, uncertain. The
measurements taken at these discolorations all indicated the presence of brass objects (no high
Cu present). No finds were documented for this individual, so no other indicators of a possible
funerary headdress were present; meaning it is possible this individual was buried with a
funerary headdress but no definite conclusion can be made.

Wreath:arch A& B

For 7 individuals, an arch was probably present; a total of 4 individuals were documented with
the arch type A, and three individuals with the arch type B. A distinct pattern could not be
observed in all of these individuals; however the amount and location of green discoloration
were suggestive of a partial pattern.

Wreath type A

The individuals with find number 1695, 1887, 1875, and 1260 had green discolorations
corresponding with an arch which was probably located from shoulder to shoulder. All of these
individuals had, though size and exact location varies, green discoloration on both sides of the
skull (parietals/temporals) and on top of the skull; therefore possibly a wreath placed like an
arch from shoulder to shoulder. The pattern observed in the individuals with find number 1887
and 1875 were very similar; these individuals had, in addition, also similar green discolorations
on postcranial bones (discussed later). Only for the individual with find number 1260 the green
discoloration is somewhat smaller and different than for the other mentioned individuals; it
cannot be said with certainty that this individual was also buried with an arch type A. The
smaller locations of green discoloration may suggest the usage of pins, but as to what type of
headgear this corresponds with cannot be determined. It should be noted that the individual
with find number 1695 was also documented with a fragment of glass and therefore indicating
that a funerary headdress was very likely present. This fragment of glass is, however, somewhat
different in appearance than the expected type of glass fragments for this burial custom as
established in the criteria (e.g. the fragments documented for the individual with find number
6451). This same of type of glass was also documented for the individual with find number
3797, which was also documented with a crown number. Therefore, this may indicate that this
type of glass can be brought into connection with this burial custom; however, it may also be
possible for both individuals this glass was not part of this burial custom. The possibility that
this fragment of glass was from a ‘normal’ object should not be excluded.

Analysing the results of the chemical data for the aforementioned individuals, all of the
measurements taken at the discolorations indicate the presence of brass objects; in addition no
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specific variation in the Cu/Zn ratio is present amongst these discolorations. Even so, the
presence of a funerary headdress may be still possible based on the discolorations and finds.

Wreath type B

The arch type B was documented for three individuals. It should be noted that for two of these
individuals, find numbers 1377 and 1927, all of the green discolorations documented on the skull
were relatively small. The green discoloration on the occipital of the individual with find number
1927 can therefore indicate a small, round object, such as a coin. The chemical data did,
however, suggest that an object of brass was probably present as no high amount of Ag was
measured. The green discoloration documented on both parietals for this individual was located
posteriorly on the sagittal suture (near the occipital) and was larger. These locations can be the
remnants of an arch placed on the back of the skull, though there appears to be a lack of green
discoloration on the parietals.

For the individual with find number 1377, the area of green discoloration on the occipital was
larger than for the individuals with find number 1927. In addition, the area of green discoloration
on the right temporal of this individual was also relatively large. It was therefore more probable
this individual (find number 1377) was buried with an arch type B than the individual with find
number 1927; however no definite conclusions can be made.

The green discoloration documented for the individual with find number 4883 was present on
the occipital, the right parietal, and inferiorly on the sphenoid. Though both locations of the
occipital and the right parietal suggested a pattern similar as for the previously described
individuals, a definite conclusion regarding the presence of this pattern cannot be made. The
green discoloration on the parietal was relatively large; the green discoloration on the occipital
was relatively small. The green discoloration on the sphenoid, which was located near the teeth,
may also suggest the presence of a coin. This was confirmed based on the chemical data; a high
amount of Ag was measured in this discoloration. Therefore, a coin was probably present in the
area of the mouth, similar to the individuals with find number 1694 and 2243. Again, for these
individuals the chemical data indicated that the green discolorations were the result of brass
objects; this does not mean that no funerary headdress was present for these individuals.
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Other individuals: no pattern

As presented in table 5.8, a total of 5 individuals were also included in group 1, but were not
documented with a specific pattern in the green discoloration. The locations and amount of
green discoloration, as well as certain finds documented with these individuals, did meet the
criteria.

This was especially true for the individual with find number 5830. As reported in the previous
chapter, on multiple locations on this individual (skull and postcranial) fragments of glass were
documented. The appearance of this glass (small, thin, coloured) corresponded with the strong
indicator of reflective material, and therefore the presence of a funerary headdress was very
likely. Moreover, organic residues in combination with copper residue/discoloration(s) were
documented on both the ilium and the upper limbs. The appearance of this organic material,
which appears to be a decorative oval-shaped element, resembles the aforementioned
decorations frequently used in funerary headdresses. These inorganic and organic residues were
present on postcranial locations (upper limbs and pelvic); which can also be associated with the
presence of a funerary headdress. Furthermore, copper residue (fragments as well as the copper
ring) indicated usage of decorative copper elements. This all strongly supports the theory,
based on finds, that a funerary headdress was present for this individual. The green
discoloration for this individual was, however, very limited on the skull. The only documented
green discoloration is present on the right parietal-occipital and the right zygomatic. The rest of
the skull was fragmentary but no other skull fragments were documented with green
discoloration. The green discoloration on the right parietal-occipital was a large area, meaning
possibly a large copper alloy object was present. The green discoloration on the zygomatic may
also be from a crown element, though it was not possible to reconstruct a pattern. The green
discolorations on postcranial bones suggest elements of copper (alloy) were present on the
thorax (green discoloration on the ribs), on the wrist (carpals), and around the pelvis (as
mentioned). Though no definite objects could be determined, these copper elements may have
been decorative elements in relation to the funerary headdress; possibly elements of a wreath
present on the postcranial regions. According to the chemical data, the majority of the
discolorations fall in the brass ratio; the only discoloration containing a (very) high amount of Cu
was on the posterior aspect of the ilium.

For the remaining 4 individuals, find numbers 1205, 2278, 3290, and 3515, the documented
discolorations as well as the finds were not as convincing as for the previously described
individual. All of the documented discolorations were, based on the chemical data, from brass
objects. Though these individuals did not always fully meet the criteria, some of the
discolorations and finds did indicate a possibility that a funerary headdress was present. A
fragment of glass was documented for the individual with find number 3290, which would
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indicate the presence of a funerary headdress. The type of glass documented was similar in
appearance as the fragment of glass documented for the individual with find number 1695
(large, thick glass) and crown individual 3797; again no definite conclusions could be made. For
the remaining 4 individuals, the documented relatively large areas of green discoloration did
meet the criteria for the discolorations and based on these data, these individuals were included
in group 1but categorized with a ‘possible’ funerary headdress as no other indicators
werepresent. Additionally, the individual with find number 3515 was also documented with
green discoloration on the teeth; the chemical data indicated a high amount Ag present. It may
be very likely a coin was present in the mouth; similar to the individuals with find number 1694,
2243, and 4883.

Patterns/locations of discoloration on postcranial bones

Though the focus of this study is mostly on the (green) discoloration(s) on the skull, data from
the crown individuals indicated that (green) discoloration(s) on postcranial bones can be
remnants of a garland/wreath and should therefore be considered. The green discolorations on
postcranial locations have already been discussed for the individual with find number 5830; of
which itis very likely a funerary headdress was present. However, for a selection of individuals
from group 1 some locations of green discoloration were also documented on postcranial
bones. The most frequent occurring location was the pelvic area (n=5); of which two individuals
did not have a specific pattern of green discoloration on the skull (individuals with find number
1205 and 3515). For three individuals (find number 1205, 2009, and 3515) the green discoloration
was a relatively large area; suggesting that possible a decorative element of a wreath was
present. However, the chemical data for these measurements indicate that brass objects were
present. Whether a decorative brass object of a wreath or, for example, a rosary was present,
cannot be determined. The other two individuals (find number 3087, pattern 1, and 4883,
pattern 3) had both areas of green discoloration which were smaller. Unfortunately, no specific
objects could be determined based on the chemical data; again it may be possible either an
element of a wreath/crown or a rosary, if not a pin or buckle, was present.

For the individuals documented with a (possible) diadem (pattern type 1, n=5) there are more
differences among the locations of green discoloration on postcranial bones. Green
discoloration in the pelvic area occurs (the aforementioned individuals with find number 2009
and 3087) as well as much smaller and fewer locations of green discoloration (individuals with
find number 1024 and 2243). The locations and appearance of the latter green discolorations
suggest the usage of pins rather than decorative objects; the chemical data indicated the
presence of brass objects, though the Cu/Zn values measured for the individual with find
number 2243 were higher than for other individuals. Again, it was not possible to determine the
type of object with certainty.
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The individual with find number 1694, also with a pattern indicating a diadem, was however
documented with many locations of green discoloration on postcranial bones. Green
discoloration was documented on the hands; the presence on the metacarpals (palm/back of
the hand) suggested that no rings were present. It can, however, suggest the presence of a
copper alloy object around the wrist(s) or on/in the hand(s). Furthermore, for this individual
green discoloration was also documented on the right shoulder joint and the left first rib; these
were smaller areas of discolorations. The green discoloration on the right femur/acetabulum
and the right tibia (proximal and distal, posterior surface) were also only small areas. These
small areas may suggest the presence of pins or buttons; the chemical data indicated probably
brass objects. The discolorations on the hands had, however, a higher amount of Cu present.
Again, it may be possible this was from a bracelet or from a decorative element of a wreath.

Some individuals with a documented pattern of wreath type A had also remarkable green
discoloration on postcranial locations. The individuals with find number 1875 and 1887, both
documented with the wreath type A (pattern 2), were also both documented with green
discoloration on the manubrium. Both locations of discoloration on the manubrium were
anteriorly, and on the right side. However, the individual with find number 1875 was also
documented with green discoloration on some of the ribs, which can be correlated to the
discoloration on the manubrium. The chemical data corresponded with this, as all of the
measurements taken in this region for these individuals had similar values; possibly a similar
object was present for both individuals. The other individual documented with this pattern, find
number 1695, did not have green discoloration on the same locations for postcranial bones. For
this individual, the green discoloration on the first ribs and proximal part of the right ulna
indicated brass objects were present.

One individual with wreath type B, the individual with find number 4883, was documented with
green discoloration on both shoulder joints, the right ribs, in the pelvic area, and on the shaft of
the right femur. These discolorations are relatively small and may indicate the usages of pins or
eyelets/wires in these areas. All of the chemical data for this individual indicated brass objects;
no specific Cu/Zn ratio could be observed for certain postcranial regions. However, for the
discolorations on the right scapula a high amount of Ag was measured. As no high amount of Cu
was present, it was difficult to determine the type of object; it was possible this was either a
decorative element or a functional object coated with silver.

Discoloration on postcranial bones was also present for one individual documented with no
specific pattern in the green discoloration on the skull; find number 3290. For this individual, this
was located on the proximal right humerus, which was a relatively large area. Discoloration on
postcranial bones of the other individuals documented with no specific pattern in the green
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discoloration on the skull were already discussed (the individuals with find number 5830, 1205
and 3515); find number 2278 was not documented with discolorations on postcranial bones.
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Overview: the ‘probable’ and ‘possible’ funerary headdresses

Based on the discussed data and observations, it was possible to distinguish between the
individuals with a ‘probable’ and ‘possible’ presence of a funerary headdress. For each observed
pattern, there were individuals with a ‘probable’ funerary headdress, but also a ‘possible’ crown;
this because not each observed pattern was conclusive. Based solely on finds and
discolorations, it appears that for two individuals it was very highly likely they were buried with
a funerary headdress; the individuals with find number 3087 and 5830. In table 5.10 all of the
discussed individuals in this group are presented; ordered by probability on the presence of a
funerary headdress.

Table 5.10: overview of the individuals with physical anthropological data in group 1; ordered by probability on the
presence of a funerary headdress. Green= very probable, light-green= probable, very light-green= possible. Vnr= find
number; krn_nr= crown number; agecat= age category; sex= final estimated sex category; age min/max= minimal
and maximal age estimates; AMstat= ante-mortem stature and standard deviation in centimeters.

vnr agecat sex age min age max AMstat (cm) Pattern number (if present)
5830 J u 13,5 16,5

3087 A M 20 25 167,55 £3,27 1
1695 A F 20 26 15117 £3,72 2
1694 A M 52 61 1711 +3,27 1
1875 A M 48 57 0 2
1887 A F 61 66 159,7 £3,55 2
2009 J u 12 16 1
2243 Ch u 2 4 1
1205 J u 14 19

2278 Ch u 6 10

3290 Ch u 6 10

3515 J U 12 16

4883 A M 41 58 17517 £3,27 3
1377 A F 51 60 155,12 £3,72 3
1927 A F 50 59 160 3,72 3
1260 A M 42,33 48,33 162,85 +4,05 2
1024 A M 54 60 170,6 £3,27 1
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Table 5.10 illustrates that the presence of a specific pattern did not always indicate the presence
of a funerary headdress. The last 5 individuals displayed in table 5.10 were all documented with
a type of pattern, but the amount of green discoloration as well as the (lack of) finds
documented and the location of this green discoloration were not indicative of a funerary
headdress. These individuals were therefore placed in the category of a ‘possible’ funerary
headdress, but no definite conclusions can be made. Also, the lack of a specific pattern present
on the skull does not indicate that a funerary headdress was absent. The individuals with find
number 1205, 2278, 3290, and 3515 illustrated that the amount of green discoloration, though
not in a specific pattern, sometimes in combination with the documented finds, can indicate the
presence of a funerary headdress.

205



The crown individuals were already discussed partially for establishing the criteria, but all data
regarding these individuals will be here discussed. Group 2 consists of the individuals presented
in table 5.11. These individuals were categorized in this group based on lack of discoloration(s),
finds, or other aspects which did not correspond directly with the presence of a funerary
headdress; even though these were documented with a crown number.

Table 5.11: overview of the individuals and the physical anthropological data in group 2. Vnr= find number; krn_nr=
crown number; agecat= age category; sex= final estimated sex category; age min/max= minimal and maximal age
estimates; AMstat= ante-mortem stature and standard deviation in centimeters.

vnr krn_nr agecat sex agemin | age max AMstat (cm)
6260 6361 | Ch U 0 1 0
6476 6470 | Ch U 0,5 2,5 0
6478 6479 | Ch U 3 5 0
6211 6271 Ch U 7,5 12,5 0
6589 6591 | A U 21 m 0
6749 6748 | A F 25 30 155,41 +4,24
5931 5919 | A F 37,33 43,33 178,93 +4,45
4139 4139 | A M 50 65 178,86 +4,05

While discussing the data from the crown individuals in paragraph 5.1.1, it became clear that the
data for these individuals were not sufficient enough to establish any of the criteria.
Additionally, applying the discoloration(s) and to some extend the find(s) criteria on these
individuals would result in determining that no funerary headdress was present. For example,
the individuals with find number 6476 and 6589 were documented with no discolorations, and
both of these individuals were very poorly preserved. For the individual with find number 6589
copper wire was documented (thick, braided), but no specific finds for the individual with find
number 6476 were documented. The remaining individuals had discoloration(s) on scare
locations, all of which indicated no specific pattern or partial pattern. Even though based on the
excavation documentation a crown was definitely present for these individuals, the
archaeological visibility of the funerary headdresses was poor. This was in contrast for the other
crown individuals (group 3, discussed below), and comparing these data may allow researching
which aspect(s) influence(s) the archaeological visibility.
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The individual with find number 4139 was documented with only one area of green
discoloration. A fragment of wire was also documented for this individual; this was a much
thicker wire fragment than present for the other individuals. This fragment appears to be also
coated with silver, corresponding with the known data on Leonic wires; the object itself was
unfortunately indeterminable (Nooijen, 2016, p.142). Even though this find indicates the
presence of a funerary headdress, the amount of green discoloration is scarce, and in addition
the location of this green discoloration is not expected (zygomatic).

In addition, two individuals documented with quite distinctive crown elements were also placed
in this group; however, the absence of other important aspects indicated this burial custom was
poorly represented. Placing these individuals in this group instead of group 3 (see paragraph
5.1.2.3) may also allow researching which aspect(s) influence(s) the archaeological visibility of
this burial custom. The individual with find number 6478 was documented with copper wire
resembling a flower, as previously discussed. However, this is the only indicator for a funerary
headdress, as this individual was further only documented with blue residue. Though such a
decoration is a strong indicative of a funerary headdress, the lack of any discoloration(s) as well
as the lack of chemical correlation between the object and the individual resulted in placing this
individual in group 2.

Moreover, the individual with find number 5931 also illustrates the difficulty in identifying a
funerary headdress due to the presence and absence of different aspects. The last individual in
this group is the exception in the state of preservation; the individual with find number 5931 was
well preserved and the majority of skeletal regions were represented. This individual was only
documented with blue residue (diffuse) on the skull. However, the chemical data had indicated
that the presence of blue residue cannot be with certainty associated to the presence of a
funerary headdress. The finds documented for these individual consisted of copper wire
(entwined and braided); no distinct shape could, however, be recognized. Based on the
construction it was likely these were Leonic flowers. However, the lack of green discoloration(s)
and lack of chemical correlation between the blue discoloration and the decorations indicated
that the presence of a funerary headdress cannot always be completely visible.
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The crown individuals with sufficient data to identify a funerary headdress were categorized in
this group (table 5.12). Each individual was of course already discussed in the criteria
paragraphs, but the obvious difference(s) in the archaeological visibility compared to the
previous group were not discussed.

Table 5.12: overview of the individuals and the physical anthropological data in group 3. Vnr= find number; krn_nr=
crown number; agecat= age category; sex= final estimated sex category; age min/max= minimal and maximal age
estimates; AMstat= ante-mortem stature and standard deviation in centimeters.

vnr krn_nr | agecat sex agemin | age max AMstat (cm)

6373 6392 | Ch u 1 2,8 0
1707 1707 | Ch u 13 2,6 0
6451 6453 | Ch u 5 9 0
5917| 5918} U 18 24 0
3797 3791 A U (F based on DNA) 21 ” 0
6786 6787 | A F 30 60 0
4453 5355 | A F 40 80 0

In the criteria paragraphs, it was noted that the young(er) individuals were more frequently
documented with no or scarce discoloration. It was suggested that this may be the result of
poor preservation, as well as the difficulty of determining skeletal elements of young individuals
- and possibly fragmentation as well. However, after categorizing all of the crown individuals in
these two groups, it became clear that both groups had an equal amount of young individuals
present (n=4 for group 2; n=3 for group 3). Additionally, the preservation of the skeletal material
was poor for individuals from both groups (i.e. fragmentary and absent skeletal regions). This
would mean that preservation and fragmentation of a young individual did not influence the
archaeological visibility of a funerary headdress.

It can be discussed that there might have been differences in the construction and decoration of
the crowns; with no definite data on what may have been present in these crowns this was
difficult to establish. However, the chemical data for all of the crowns (group 2 and group 3)
indicated no differences in the amount of Cu or Ag present; meaning a similar chemical
composition. The only observable difference was the lower amount of Zn in group 2; but as
already discussed for the chemical criteria, the amount of Zn was generally lower in the
analysed crowns. Though the cause of these differences in the archaeological visibility of a
funerary headdress between these two groups was unclear, it did illustrate the possible
variation that may be present in the archaeological context. Moreoover, it illustrated the
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‘invsible’ funerary headdresses, which may be the result of construction/decoration (i.e. only
organic material) and/or taphonomical processes. Even though the criteria were established to
identify a funerary headdress, if these aspects are present a funerary headdress may remain
‘invisible’ in archaeological context.
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5.1.3 Individuals with no funerary headdresses

The remaining individuals under study were probably buried without a funerary headdress; this
based on the established criteria. These individuals were divided up in two different groups.
One group, group 4, includes all the individuals which could be (fully) analysed. The second
group, group 5, includes all the individuals which could not be fully analysed due to
preservation and fragmentation. For this last group the poor preservation and fragmentation
resulted in no definite conclusions regarding the presence or absence of funerary headdresses.

Even without the established criteria, it was possible to determine that for a few individuals
definitely no funerary headdress was present. However, using the criteria, additional individuals
were selected for group 4 (n=15).

The individual with find number 3426, as previously described in paragraph 4.2.8, was
documented as the only individual with no green discoloration and no finds. Assuming that the
presence of a funerary headdress is not without any remnants (e.g. green discoloration), it can
be concluded that this individual was not buried with a funerary headdress. Individuals which
were documented with only one location of green discoloration were, according to the criteria,
probably not buried with a funerary headdress. These individuals are presented in table 5.13. For
these individuals no specific pattern could be observed, and the amount and shape of green
discoloration indicated that probably no funerary headdress was present. Furthermore, no finds
were documented for these individuals. The chemical data did not aid; most measurements
indicated brass objects. Only for the individual with find number 1773 did the chemical data
indicate the presence of silver (Ag) on the right zygomatic; probably the presence of a coin.

Table 5.13: individuals in group 4 documented with only one location of green discoloration.

Find number Type residue Location/Skeletal element Finds?
1333 | Green Top of skull, large area No

1773 | Green Right zygomatic, small area No

1796 | Green Forehead, large area No

3974 | green L temporal-occipital, small area No

However, for some individuals multiple locations with green discoloration on the skull were
documented (n=3); see table 5.14. Though the presence of multiple locations of discoloration is
an indicator for the presence of a funerary headdress, these locations of discoloration as well as
the appearance of the discolorations did not meet the established criteria. It was also not
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possible to observe a partial or full pattern in the locations of these discolorations. Furthermore,
for none of these individuals green discoloration was documented on any postcranial bones;
nor were any finds documented. Even so, the green discolorations documented for the
individual with find number 1835 were located in a straight line from the anterior towards the
posterior side of the skull; indicating some pattern. However, both the appearance of the
discolorations (small, not well visible) and the chemical data (low amount of Cu and Zn)
indicated that these discolorations were probably not correlated. The discoloration on the
foramen magnum of this individual was also very small and could possibly indicate the
presence of a coin; the results of the chemical analysis contradicted this as no Ag was
measured.

Table 5.14: individuals in group 4 documented with only multiple locations of green discoloration.

Find number Type residue Location/Skeletal element Finds?
912 | Green Left mandible, left orbit, both small areas No
1100 | Green Right maxilla, left temporal, both very small areas No

Sagittal suture (large), right parietal, foramen
magnum

1835 | Green No

In table 5.15, the individuals are presented which were documented with multiple locations of
green discoloration on the skull, but also with discoloration on postcranial bones. These
multiple discolorations on the skull, though it may indicate the presence of a funerary
headdress, were again not present in any type of pattern. Most of the locations were relatively
small, which also meant that these areas of green discoloration did not meet the requirements
to indicate the presence of a funerary headdress. Additionally, taken both the discolorations on
the skull and the postcranial bones into account, no specific pattern could be observed.
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Table 5.15: individuals in group 4 documented with multiple locations of green discoloration, both on the skull and on
postcranial regions.

Find number | Type residue Location/Skeletal element Finds?
899 | Green Right orbit/maxilla, large area, left ulna, L5 No

1831 | Green 4t prox. phalange, right occipital, right radius, all small areas No

2366 | Green Left temporal, left tarsal, both small areas No

2403 | Green Mandible, small area, C7-T1, L2-L5 No

4889 | Green Left parietal, right shoulder joint, rib, all small areas Yes

6205.1 | Green Left ulna, left radius, right and left tibiae, right femur, all small areas No

6205.2 | Green Spine and thorax, small areas No
6205.2 | Iron Left tibia, small areas No

Furthermore, for all individuals in table 5.15 but the individual with find number 4889, no finds
were documented. The find documented for this individual was a fragment of glass
documented for the body region of the thorax. The glass fragment was similar to glass
fragments for the individuals with find number 1695, 3290, and 3797. As previously explained, it
cannot be definitely concluded whether or not this type of glass could have been used in
combination with a funerary headdress. However, as this individual was documented with only
one location of green discoloration on the skull, the presence of a funerary headdress was
uncertain.

Based on location and size, it may be possible these discolorations were the remnants of
functional objects (e.g. pins, buttons). The chemical data for these individuals all indicated that
brass objects were probably present, though some measurements indicated a relatively high
amount of Cu and a lower amount of Zn (individual with find number 2366; tarsal). These latter
measurements may indicate the presence of jewellery, as the presence of decorations from a
funerary headdress is not likely for these individuals based on the lack of strong indicators.

Remarkably, the discoloration on the posterior aspect of the mentum documented for the
individual with find number 2403 may indicate the presence of a coin under the tongue — also
documented for some individuals in group 1. The chemical data definitely concluded the
presence of a coin; a high amount of Ag was measured in this discoloration. The discoloration
on the left parietal documented for the individual with find number 2366 also contained a high
amount of Ag; the small area may indicate the presence of jewellery.
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The presence (or absence) of a funerary headdress was also difficult to establish with certainty
for the individuals with find number 6205. As this find number probably consists of two
individuals, the green discoloration documented for the postcranial bones could not be
correlated at all with the skull. Even though the green discoloration was not substantial for both
individuals, it was concluded that due to the fact that multiple individuals are present, the
presence of a funerary headdress could not be established with certainty.

Table 5.16 presents the previously discussed individuals with the physical anthropological data.

Table 5.16: overview of the individuals and the physical anthropological data in group 4. Vnr= find number; krn_nr=
crown number; agecat= age category; sex= final estimated sex category; age min/max= minimal and maximal age
estimates; AMstat= ante-mortem stature and standard deviation in centimeters.

vnr agecat sex age min | age max AMstat (cm)
899 | A M 43,75 55,25 171,343,27
912 | A F 25 34 157,84 +3,72
100 | A F 36,33 42,33 164,4 +4,24
1333 [A F 51,67 57,67 157,17 3,55
1773 u 14 16 0
1796 | A F 52 61 0
1831| A M 44 50 170 +£3,27
1835 | A M 33,33 39,33 164,62 +2,99
2366 | A F 37 46 167,72 +£3,72
2403 | A F 20 30 167,48 +3,51
3426 | A M 46,5 51,5 183,02 +3,27
3974 |A F 37,33 43,33 165,5 +4,45
4889 | A M 41 58 171,47 £4,05
6205.1| A F 25 43 0
62052 | A M 0 0 0

213



For a selection of individuals it was impossible to determine the presence or even the absence
of a funerary headdress; these individuals (n=2) were placed in the last group. Both these
individuals were poorly preserved and very fragmented. This resulted in less data from the
physical anthropological analysis, and it was therefore difficult to establish either the presence
or absence of a funerary headdress. For the individuals with find number 2611 and 4891 green
discoloration was documented for determinable skull fragments (respectively the frontal and
the mandible), but no other locations with green discoloration were documented and therefore
the presence of a funerary headdress could not be established. However, based on the chemical
data, the green discoloration documented for the individual with find number 2611 consisted
mostly of Cu. The discoloration on the mandible of the individual with find number 4891 also
consisted of a high amount of silver (Ag), which indicates the presence of a coin in the area of
the mouth. Table 5.17 provides an overview of the aforementioned individuals in this group.

Table 5.17: overview of the individuals and the physical anthropological data in group 5. Vnr= find number; krn_nr=
crown number; agecat= age category; sex= final estimated sex category; age min/max= minimal and maximal age
estimates; AMstat= ante-mortem stature and standard deviation in centimeters.

vnr agecat sex agemin | agemax | AMstat(cm)
2611 Ch u 7 1 0
4891 A U >21 0 0
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5.2 Discussion funerary headdresses in Oldenzaal

With the established (probable) presence and (probable) absence of a funerary headdress in the
individuals under study, this paragraph will compare these data with additional data (i.e. sex
estimation, age estimation, time period, location of the grave). Comparing these data will allow
to research possible differences in the presence or absence of a funerary headdress.
Furthermore, the archaeological visibility of a funerary headdress, which affects the possibility
to assume that a funerary headdress was present, will be discussed. This will be done based on
data from this study (e.g. preservation of specific materials), but also based on data from
previous archaeological examples combined with historical data (data from chapter 2). Finally,
the findings of this study will be compared with the previous archaeological examples to
research local variation and similarities in this burial custom.

5.2.1Interpretation results: sex/age/time period

In the following paragraphs, data on presence/absence of a funerary headdress will be
compared with data on time period, location of grave, physical anthropological data, and the
chemical data. In doing so, this may indicate for example the usage of this burial customina
specific period for Oldenzaal (time period/location grave). Furthermore, the biological profile of
the individuals under study, as established by the physical anthropological analysis, combined
with data on presence/absence of the funerary headdresses, may indicate usage of this burial
custom for specific individuals. This allows researching if the funerary headdresses were indeed
a burial custom which was ‘for everyone’, regardless of sex and age. In the last paragraph, all of
the chemical data will be discussed; this to analyse the possibilities to distinguish specific
Cu/Zn ratios or other elements for individuals with or without a funerary headdress.

Comparing the data on time period with the presence/absence of a funerary headdress was
difficult. Most of the individuals under study were not sampled to conduct radiocarbon dating of
the grave. In addition, the small selection of individuals which were sampled, radiocarbon
results indicate a date later than AD 1500. Based on historical data on the usage of the funerary
headdresses, it would be expected the graves should be at least older than AD 1700. However,
archaeological data from the Netherlands indicate usage of this burial custom in the period of
AD 1800-1900. As presented in the first chapter, the cemetery of the Plechelmus church was not
in use after 1829. This would imply that the individuals under study derive from the period 1500-
1829. It should be noted that, however, in the period of 1633-1810 the church was taken over by
the Protestant Reformation (as also presented in the first chapter). It may be that during this
period of time, a burial custom such as the funerary headdresses could not be conducted fully.
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As already mentioned in the background chapter, there was an attempt to forbid this burial
custom in 1656 (Hirsch, 1921; Kok, 1990) and a general decrease of this burial custom was
observed in the 171" century. This is, however, not true for all regions; Portegies (1999) mentions
an overall usage of this burial custom throughout the 17" century until the 19" century. In
addition, Lippok (2011) reports for Germany also no decrease or difference(s) in burial custom
during this time period. However, according to Kok (1990)), the general decrease and attempt to
forbid this burial custom in certain regions did allow for alternative ways to conduct this ritual;
Kok (1990, p.158) describes alternative decorations such as stars and crosses on shrouds. If such
was the case during the overtake of the Protestant Reformation in Oldenzaal as well, this would
mean that the presence of funerary headdresses were decreased or invisible (depending on
how and if the burial custom was still conducted) during this time period. This may explain the
less ‘visible' funerary headdresses documented in this study; however, with no specific dating
on each individual it is impossible to determine this with certainty. Furthermore, this would
imply that the ‘visible' funerary headdresses were either from the time period of 1500-1633 or
1810-1829. The latter is quite a small period of time; the first would indicate that this burial
custom was conducted very early when compared with the majority of historical sources and
archaeological examples. However, comparing other archaeological examples of funerary
headdresses from the same time period (i.e. Den Bosch, Didam, and Haarlem) indicate no
decrease or variation in the burial custom, though these churches were also taken over by the
Protestant Reformation around the same time. It is therefore not completely clear if this burial
custom was continued, conducted differently or completely absent in this time period; an
interesting aspect for further research.

The location of the graves in the graveyard combined with the data on the presence/absence of
a funerary headdress was less difficult to analyse. Though the representation of different
periods/phases was each zone was difficult, it did illustrate the distribution of graves
with/without a funerary headdress. Figure 5.5 illustrates the graves under study; the green
graves are the individuals from group 1, 2, and 3 (with funerary headdresses) and the red graves
are the individuals from group 4 and 5 (no funerary headdresses present). There appears,
however, to be no cluster present of individuals with or without a funerary headdress in a
specific region of the graveyard.
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Figure 5.5: location of the graves under study. Green= graves from group 1, 2, and 3 (with a funerary headdress), red=
graves from group 4 and 5 (with no funerary headdress).

Remarkably, when the individuals from group 1 are ‘excluded’, and only the crown individuals
are displayed (group 2 and 3), a specific clustering of individuals with a funerary headdress is
visible (fig. 5.6). It appears that the majority of the individuals from group 2 and group 3 were
present in the south region of the graveyard. There is one crown individual, find number 1707,
which was present in the north region of the graveyard. In addition, more individuals are located
in the south-west region than in the south-east region of the graveyard (n=7 and n=4
respectively). It may be very well possible this graveyard was later in use, as the expected time
period for this burial custom is 1600-1900.
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Figure 5.6: location of the graves under study. Black= graves from group 1 (excluded), green= graves from group 2

and 3 (with a funerary headdress), red= graves from group 4 and 5 (with no funerary headdress).
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Though the hypothesis used in this study is that everyone can be buried with a crown, historical
sources do point to a more frequent use of this burial customs for children, and especially for
very young children. This would mean that more young individuals should be included in the
groups where the presence of a maiden was established than in the groups in which no funerary
headdress was observed. Therefore, more young individuals should be included in group 1
(n=17), group 2 (n=8), and group 3 (n=7), when compared with group 4 (n=15). Group 5 (n=2) is
excluded for this comparison, as the presence of a funerary headdress for these individuals
cannot be analysed and therefore not be established. Comparing group 1and group 4, of which
the total number of individuals included were similar, it seems that there were indeed more
young individuals and young adults in the group where the presence of a funerary headdress
was established than in the group where no funerary headdress was observed (n=9 in group 1
and n=3in group 4). The total number of individuals in group 2 and 3 was less, S0 a comparison
with group 4 was difficult (small sample size). Even so, the majority of individuals in both group
2 and group 3 were young individuals and young adults (n=5 in group 2 and n=4 in group 3). The
various age categories (Ch= child, J= juvenile, and YA= young adult) represented in all these
groups are displayed in figure 5.7a, 5.7b, and 5.7¢. Though the individuals of group 5 were not
included in the comparison, they were added in these figures to distribute the number of
individuals evenly.
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Figure 5.7a, b, and c: distribution of the younger age categories between the established groups. Up-left (a): age
category child (Ch); 100% = 11 individuals. Up-right (b): age category juvenile (J); 100% = 5 individuals. Down (c): age
category young adult (YA) 100% = 6 individuals. Total number of young individuals for all groups = 22.

Based on these data, it appears that the majority of all young individuals (all three
aforementioned age categories) were either in group 1, 2, or 3. Group 4 consists mostly of adults
(n=12); though one juvenile and two young adult individuals were included in this group. With
this specific age distribution between these groups, it would seem that this burial custom was
indeed present more often with (very) young individuals.

As mentioned, the majority of adult individuals were in group 4 (fig. 5.8), though a selection of
adult individuals were also documented with a (probable) funerary headdress and were placed
in the other groups (n=8 for group 1, n=3 for group 2, and n=3 for group 3). For group 1, the
number of adult individuals compared to the number of young individuals is similar; this is the
same for the individuals in group 3 (fig. 5.9). This evenly distributed number of adult and young
individuals in group 1and 3 suggests, however, that there is no difference between the age of
the individual and the presence of a funerary headdress. This of course contradicts the
previously established conclusion regarding age and the presence of a funerary headdress; it
may be possible that though frequently young(er) individuals were buried with a funerary
headdress, there is not always an age difference present in this burial custom.
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As for age differences between the adults, the age estimations for the adults were generally
rather broad, which makes it difficult to establish any definite conclusion(s).
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Figure 5.8: distribution of the adult individuals between the established groups; 100% = 27 individuals.
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Figure 5.9: distribution of the adult (A) and young (Y) individuals in the established groups.

Age estimation and type of decoration(s)

The occurrence of specific types of decorations and age estimations were also analysed. For the
three individuals of which the glass is similar as described by other sources, the age estimations
were child, juvenile, and young adult. The remaining individuals documented with glass (n=5)
consist of three young individuals and two adults. Therefore, it appears that this type of
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decoration was more frequently present for the younger individuals. A similar analysis for the
other decorations was difficult; the other decorations were not frequently documented or
present in only one group to conduct such a comparison (e.g. Leonic wires).

Age estimation and patterns

To analyse any possible variation in the presence of specific patterns (patterntypes1, 2, 3, or 4)
and the age distribution, these types of data were also combined. No individuals with a pattern
were present in group 4 or 5; therefore, these groups were excluded. In group 1(n=17), a total of
12 individuals were documented with a pattern. Among these 12 individuals, 4 were young
individuals and 8 individuals were adults (table 5.18 and table 5.19).

Table 5.18: overview of the young individuals with a pattern and the physical anthropological data; from group 1. Vnr=
find number; krn_nr= crown number; agecat= age category; sex= final estimated sex category; age min/max=
minimal and maximal age estimates; AMstat= ante-mortem stature and standard deviation in centimeters.

Pattern number vnr agecat | sex | agemin | age max AMstat (cm)
1 2009 J U 12 16
1 2243 Ch U 2 4
1 3087 A M 20 25 167,55 £3,27
2 1695 A F 20 26 151,17 £3,72

Table 5.19: overview of the adult individuals with a pattern and their physical anthropological data; from group 1. Vnr=
find number; krn_nr= crown number; agecat= age category; sex= final estimated sex category; age min/max=
minimal and maximal age estimates; AMstat= ante-mortem stature and standard deviation in centimeters.

Pattern number vnr agecat | sex | agemin | age max AMstat (cm)
1 1024 A M 54 60 170,6 £3,27
1 1694 A M 52 61 1711 £3,27
2 1260 A M 42,33 48,33 162,85 +4,05
2 1875 A M 48 57 0
2 1887 A F 61 66 159,7 +3,55
3 1377 A F 51 60 155,12 £3,72
3 1927 A F 50 59 160 £3,72
3 4883 A M 41 58 175,17 £3,27
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The 4 individuals presented in table 5.18 represent each young age category (child, juvenile, and
young adults). Of these 4 individuals, pattern type 1 occurs most frequently; the same pattern
occurs in the adult individuals only twice. The other patterns (2 and 3) occur more frequently in
the adult group; this group was, however, also larger than the group for the young individuals.
These data would suggest that a diadem-shaped crown was more frequently present in the
graves of children and other young individuals and that the patterns 2 and 3 occurs more
frequently in the graves of adult individuals.

Due to poor preservation, no individuals in group 2 were documented with a type of pattern.
The preservation was better for the individuals from group 3; 5 individuals in this group were
documented with a pattern (table 5.20). The individuals with find number 4453 and 5917, an
adult and young adult respectively, were documented with the same type of pattern (pattern 3).
For the individual with find number 4453 this was less pronounced than for the individual with
find number 5917. This would mean that the occurrence of pattern 3 is not only limited to adult
individuals, as was observed in the individuals from group 1. Both the individuals with find
number 3797 and 6786 were the only individuals documented with pattern type 4 in this study;
therefore a comparison was difficult. For both these individuals the age estimations were broad
and therefore no conclusions regarding the presence of a fully enclosed wreath and age could
be made. A full comparison could also not be made for pattern type 1in this group, as this
pattern was only observed for the individual with find number 6373. Even so, when compared
with the individuals of group 1, it would still appear that a diadem-shaped crown occurs more
frequently for young individuals.

Table 5.20: overview of the individuals with a pattern and the physical anthropological data; from group 3. Vnr= find
number; krn_nr= crown number; agecat= age category; sex= final estimated sex category; age min/max= minimal
and maximal age estimates; AMstat= ante-mortem stature and standard deviation in centimeters.

Pattern number | vnr | agecat sex agemin | agemax | AMstat (cm)
1 6373 Ch U 1 2,8 0
3 4453 A F 40 80 0
3 5917 J U 18 24 0
4 3797 A U (F based on DNA) 21 m 0
4 6786 A F 30 60 0
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Because a selection of individuals which were (probably) buried with a funerary headdress were
young individuals, comparing sex data with the presence or absence of a funerary headdress
was difficult. For some individuals, which were (probably) buried with a funerary headdress,
there were data on sex available. In group 1, this was available for 10 individuals. Among these
10 individuals, 6 individuals were estimated to be male; the remaining 4 individuals were
estimated to be female. Two of these individuals of which the sex estimation was available are
young adults; one young adult was estimated to be male and the other young adult was
estimated to be female. For both group 2 and group 3, data on sex were only limited available.
In group 2, one male and two females were present; one of these female individuals was a
young adult. For group 3, no male individuals and three female individuals were present (for the
individual with find number 3797 this was established by DNA). All of these individuals were
adults. In total, 9 females and 7 males were present in these groups. This means that in the
groups for which the presence of a maiden was established, there was no difference between
sexes. Even so, the majority of males was present in group 1, though it should be noted that half
of the individuals estimated to be male (n=3) were ‘possibly’ buried with a funerary headdress;
this was also true for the females in this group (n=2 with ‘possible’ funerary headdress).

When these data were compared with the sex estimations in group 4, there appears to be no
difference. In group 4, data on sex were available for 14 individuals; 6 were male and 8 were
female. Conclusively, no specific differences could be observed between sex and
presence/absence of a funerary headdress; it should be noted that the sample size was small.

Sex estimation and type of decoration(s)

Though it was possible to analyse the presence of a type of decoration (i.e. reflective
decoration) with the age estimation, this was not possible for the sex estimations. The majority
of the individuals documented with glass fragments were, as mentioned, young individuals and
therefore no sex estimation was established. Again, a similar comparison for other decoration(s)
and sex estimation was not possible due to the low amount of documented decoration(s) and
infrequent occurrence in groups.

Sex estimation and patterns

A comparison between data on sex and the presence of a pattern was only possible for the
groups 1and 3; this as no patterns were observed in the individuals from group 2. In group 1
(table 5.21), no females were documented with pattern type 1. This in contrast with the males;
the majority of the male individuals (n=3) was documented with pattern type 1. Furthermore, 2
males and females were documented with pattern type 2; pattern type 3 was only documented
once for the males and twice for the females.
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Table 5.21: overview of the individuals with a pattern and the physical anthropological data; from group 3. Individuals
are sorted by pattern number and sex estimation. Vnr= find number; krn_nr= crown number; agecat= age category;
sex= final estimated sex category; age min/max= minimal and maximal age estimates; AMstat= ante-mortem
stature and standard deviation in centimeters.

1 3087 A M 20 25 0

1 1024 A M 54 60 170,6 £3,27
1 1694 A M 52 61 1711 £3,27
2 1695 A F 20 26 151,17 £3,72
2 1887 A F 61 66 159,7 +3,55
2 1260 A M 42,33 48,33 162,85 +4,05
2 1875 A M 48 57 0

3 1377 A F 51 60 155,12 +3,72
3 1927 A F 50 59 160 +3,72
3 4883 A M 41 58 17517 £3,27

As data on sex for the individuals in group 3 is limited (three sex estimations, all female), no
comparisons between presence of a pattern type and sex can be made.
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In the paragraph for the chemical criteria the difficulty to use the chemical data to identify a
funerary headdress was already discussed, and also the difficulty to differentiate between a
funerary headdress and 'normal’ objects. Even so, at least two groups were observed in the
Cu/Zn ratios for the crown individuals. Figure 5.10 presents all of the chemical data for the
individuals under study (crown individuals as well as the other remaining individuals). The
outliers were already discussed, as well as the discolorations with a low amount of Cu and Zn.
However, for the remaining Cu/Zn values, two groups were also distinguished in the complete
dataset. Again, the majority of the measurements fall in the brass ratio; a selection of
measurements did have a higher amount of Cu present, though these were not complete
outliers. This would mean that again a brass group and a ‘jewellery’ group were present in the
complete chemical dataset. To analyse possible patterns in the distribution of these various
Cu/Znratios, data on such as sex estimation, group number, and locations such as postcranial
regions, among others, were compared with the chemical data.

It should be noted that for all figures presented below, the find numbers are not displayed for
practical reasons; the clustering of most data resulted in unreadable find numbers as labels.
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Figure 5.10: scatter plot of Cu/Zn ratios taken on the complete dataset.
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Chemical data and age estimation

For the crown individuals, it was discussed that the younger individuals had frequently a higher
amount of Cu in the discoloration(s) than the adult individuals. Though no definite conclusions
could be made because of the low number of crown individuals, these data were also compared
with the complete chemical dataset to analyse this further (fig. 5.11).
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Figure 5.11: scatter plot of Cu/Zn ratios on the skull and postcranial bones; sorted/selected by age category.

In the complete dataset, a few of the measurements taken at discoloration(s) for adult
individuals had a relatively higher amount of Cu as well; however, the majority of the young
individuals also seemed to have Cu/Zn ratios corresponding with brass. It was therefore difficult
to observe a distinct pattern regarding Cu/Zn ratio and age estimations.
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Chemical data and sex estimation

No distinct pattern regarding Cu/Zn ratio and sex estimations could be made for the crown
individuals; figure 5.12 presents the complete dataset.

30000 =—

20000 —

10000 —

Zn

® coe - O Female (F)

o] ®  Male (M)

| U ‘ I I U
¢} 40000 80000 120000 160000

Cu
Figure 5.12: scatter plot of Cu/Zn ratios on the skull and postcranial bones; sorted/selected by sex category.
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As can be seenin figure 5.12, no distinct pattern for the Cu/Zn ratio and sex estimation can be
observed. A few measurements did contain a higher amount of Cu, but both males as females
were represented in this Cu/Zn ratio.

231



Chemical data and established groups

The previously established groups as discussed in paragraphs 5.1.2 and 5.1.3 and the chemical
data could not be compared earlier. It would be expected that the groups with a funerary
headdress present would show different Cu/Zn ratios than the groups without a funerary
headdress; figure 5.13 presents the complete dataset.
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Figure 5.13: scatter plot of Cu/Zn ratios on the skull and postcranial bones; sorted/selected by group.

Unfortunately, no distinct pattern between the groups and chemical data could be observed. It
can be noted that the chemical data for group 3 (crown individuals with sufficient
discolorations/finds) show more Cu/Zn variation than the other groups. For all other groups, the
majority of the measurements fall in the brass ratio.
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Chemical data and pattern number

The chemical data on the patterns in discoloration documented for the crown individuals
indicated that areas of the frontal had relatively a higher amount of Cu; however, due to
insufficient data no definite conclusions could be made. The chemical data for all the other

individuals with a pattern in discoloration (all in group 1) were combined,; this is presented in
figure 5.14.
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Figure 5.14: scatter plot of Cu/Zn ratios on the skull; sorted/selected by patterns.

Again, no distinct differences could be observed; it is notable that the outliers are present for

pattern 1. This is, however, only one individual (find number 6373, as previously discussed) and
therefore no definite conclusions can be made regarding this.
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Chemical data and postcranial regions

Discolorations on postcranial regions were not well represented for the crown individuals, but
the measurements for the remaining individuals provided additional data. Figure 5.15 displays
the complete dataset of measurements taken at postcranial locations.
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Figure 5.15: scatter plot of Cu/Zn ratios on the postcranial bones; sorted/selected by body region.
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However, even with these additional chemical data it was not possible to specifically
distinguish certain objects by Cu/Zn values. As previously mentioned, two groups can only be
distinguished in the chemical data; the brass group and the group with a higher amount of Cu. It
can be observed in figure 5.15 that the postcranial regions of the sternum, shoulder, ribs, and
pelvic area only fall in the brass group (with the exception of the two outliers on the pelvic area
for the individual with find number 5830). Additionally, measurements taken at the postcranial
regions of the hands, upper limbs, lower limbs, and the spine fall both in the brass group as well
as the high Cu group. This implies that brass objects, such as pins, buttons, or buckles, appear to
be present in each postcranial region. In addition, the higher Cu group appears to be only
present in certain (aforementioned) postcranial regions. It may therefore be possible, as the
higher Cu group possibly represent decorative objects such as jewellery, that decorative objects
were present in these postcranial regions. It was again difficult to identify specific objects, but it
is remarkable that the postcranial regions of the hands, upper limbs, lower limbs, and the spine
all had discolorations containing both a high amount of Cu and the ratio of brass. This may also
indicate that preservation and taphonomical processes do not influence the Cu/Zn ratio in the
discoloration(s); if this was the case, the Cu/Zn ratios would be similar within and for each body
region.

The discolorations on the spine were further analysed. It was observed that the cervical and
lumbar vertebrae had discolorations that fall in the brass ratio, whereas the measurements for
thoracic vertebrae contained a higher amount of Cu. This may be associated with the presence
of jewellery (e.g. necklace). The brass discolorations may again be from pins, buttons, or wire
rings/eyelets. In addition, the Cu/Zn ratio on the lower spine was similar as the Cu/Zn ratio of
the pelvic. However, no similarities were present for the Cu/Zn ratios of the upper spine values
and the ribs; this may be the result of the movement of objects or the presence of different
objects.
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Additionally, the chemical data for a few individuals showed noteworthy (correlating) Cu/Zn
ratios. The individuals with find number 1887 and 1875 were documented with the same type of
pattern type on the skull, but also with the same discolorations on the manubrium/ribs (fig.
5.16). The Cu/Zn ratios of the discolorations on both manubriums show similar Cu/Zn ratios, as
well as the discolorations on the ribs. This may indicate that possibly for both individuals a
similar object was present in the neck/chest region.
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Figure 5.16: scatter plot of Cu/Zn ratios on the manubrium for the individual with find number 1887 and manubrium-

ribs for the individual with find number 1875.
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Chemical data skull (regions)

It was observed for the crown individuals that measurements taken at the frontal region would

contain a higher amount of Cu when compared with other skull regions. This was, however, only

based on data from two individuals (find numbers 3797 and 6373) and therefore no definite
conclusions could be made. In addition, differences between skull regions were only observed
for the individual with find number 3797; the parietals and occipital fell in the brass group,
whereas the frontal fell in the higher Cu group. It was analysed if these differences could be
observed for the other individuals; figure 5.17 presents the complete dataset for the skull
regions.
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Figure 5.17: scatter plot of Cu/Zn ratios on the skull; sorted/selected by skull region.
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Unfortunately, a distinct pattern between skull region and Cu/Zn ratio could also not be
observed for the complete dataset. The regions of the zygomatic and lateral left show more
variation in the Cu/Zn ratio than other regions; however, this merely because of the outliers,
which were crown individuals (find numbers 4139 and 6373). The frontal region also does show
variation in the Cu/Zn ratio, but no distinct pattern could be observed due to lack of data. In
addition, analysing all measurements taken on the skull (regardless of region), the Cu/Zn ratios
show a lot of variation; both brass Cu/Zn ratios and high Cu ratios were represented. However,
no distinct pattern could be observed, though it should be noted that the majority of the high Cu
measurements were from the previously discussed crown individuals and from the individuals
with find number 1694 and 3087.
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5.2.2 Findings Oldenzaal compared to known archaeological data

In the background chapter, various archaeological examples of funerary headdresses from the
Netherlands as well as Europe were described. Though generally the funerary headdresses
appear to be similar, it was also concluded that some decorations are probably local - or
regional - variation(s) of this burial custom. Therefore, data on decoration and appearance of the
funerary headdress from this study will be compared to archaeological data and historical data;
the findings of this study can then be placed in a larger context.

Discolorations on the skull and pattern types

The archaeological examples and the historical data presented in the background chapter
provided some data on the location of a funerary headdress, and therefore also possible
patterns in green discoloration; the previously mentioned pattern types. As already discussed in
paragraph 5.1.1.2, historical data (e.g. Van Sasse van Ysselt, 1897; Portegies, 1999) indicate the
usage of a wreath/arch near the head (from shoulder to shoulder) or near the shoulders; which
are differentiated respectively by wreath: arch A and wreath: arch B in this study. This
corresponds with the documented pattern types 2 (arch A) and 3 (arch B) documented in this
study. However, other historical data (e.g. the photographs (1900-1911) presented in the
background chapter) also indicate the usage of a funerary headdress as a diadem (pattern type 1
in this study) or around the head (cap-like element or enclosed wreath; pattern type 4 in this
study). This implies that, though there is variation, all documented pattern types in this study
can be correlated with the different types of decoration(s) which are mentioned in the historical
data.

From the archaeological data, the reconstruction of the funerary headdress excavated in Didam
(the Netherlands) indicated that a diadem-shaped crown (pattern type 1in this study) was
present. However, often for other archaeological examples, no specific pattern in the
discoloration was observed or specifically documented by the reporter(s); though ‘around the
skull’ occurs frequently (e.g. Oosterhout, Sittard, and Belgian sites). This would mean that only
the presence of pattern types 1or 4 occurs frequently in archaeological examples.

The results of this study indicate that the pattern types 1, 2, and 3 are equally present (n=6, n=4,
and n=5 respectively) and pattern type 4 is not well represented (n=2) in the complete dataset;
though the latter pattern type is represented by crown individuals. Pattern type 2 is, however,
not represented by crown individuals and only two crown individuals were documented with
pattern type 3. However, observing specific patterns in the discolorations of the crown
individuals (and of course also in the complete dataset) was difficult; these were not always
visible due to fragmentation and/or preservation. Even so, the occurrence of all pattern types in
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the complete dataset of this study indicates that a) a diadem-pattern or enclosed wreath is
often present, which is similar in archaeological and some historical sources; b) the wreath/arch
around the skull/near the shoulders also occurs frequently in this study, which is described only
in historical data (e.g. as presented by Portegies (1999) for Den Bosch) and not in archaeological
data. Based on the complete dataset of the patterns in discolorations, it would mean that the
results of this study correspond with both archaeological and historical data; even though for
some individuals the observed pattern type could not be definitely established. Moreover, it is
remarkable that for no previous archaeological examples the presence of pattern types 2 and 3
were documented; the presence of these pattern types in Oldenzaal only corresponds with
historical data.

Postcranial locations

As previously discussed, the presence of a wreath on a postcranial location (e.g. hands, feet) as
part of this burial custom may be a possibility. Examples of wreaths placed in the hands or near
the feet were only present in the archaeological data from Germany; no examples for the
Netherlands appear to be documented. However, Van Sasse Van Ysselt (1897) mentioned that
for young children, either a sprig of flowers (real or artificial) or palm branch could be placed in
his or her hands. The presence of a funerary headdress can appear simultaneously with this. In
this study, two of the crown individuals were documented with discoloration on postcranial
bones, which also contained a high amount of copper. For the individual with find number 6451,
the chemical data of the discoloration on the tibia correlated with the chemical data of the
funerary headdress present for this individual. The individuals with a possible/probably funerary
headdress were also documented with discoloration(s) on postcranial locations, though for
some these may not be associated with a funerary headdress (i.e. small locations). For other
individuals, such as find number 1694, the amount and appearance of discoloration can indicate
the associated decorations of a funerary headdress on postcranial locations. The presence of
organic material and green discoloration on postcranial locations for the individual with find
number 5830 were very likely also elements of decorations used in this burial custom; in
combination with the presence of a funerary headdress. Therefore, results of this study do, even
though limited, correspond with archaeological data from Germany and historical data from the
Netherlands on this aspect. However, it is remarkable that decorations on postcranial locations
were mentioned by historical data for the Netherlands, but were never observed in
archaeological context. Frequently, at the location of the hands a rosary can be present; though
this is less likely for the aforementioned individuals. Unfortunately, as no clear differentiation
between 'normal’ objects and decorations of a funerary headdress could be further made based
on chemical data and appearance of the discoloration, it was difficult to make a comparison for
the other individuals under study.
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Table 5.22 provides an overview of each documented decoration for funerary headdresses from

both archaeological and historical data, and also includes the documented decorations in this

study. As can be observed in table 5.22, based on a few decorations, the funerary headdresses

of Oldenzaal have some similarities with funerary headdresses from other regions.

Table 5.22: overview of the various decorations of a funerary headdress (first column) and their presence (first row) in
Oldenzaal and previously discussed archaeological sites, as well as historical data.

Type of
decoration

Oldenzaal
(NL)

Haarlem
(NL)

Oosterhout
(NL)

Den
Bosch
(NL)

Didam
(NL)

Sittard
(NL)

Bosco
Gurin

Belgium

Germany

UK

Hist. data
(NL)

Leonic
wires/Leonic
flowers

Copper
wires/copper
residue

[ron wires

Beads (glass)

Fringes metal

Leaf-flower
objects of metal

Glass

Other reflective
decoration

Pearls or
imitation pearls

Sequins

Flowers/
Rosemary

Leaf-flower
object of organic
material

Paper/ribbon

Textile/fabric/
clothing

(green) herbs

X

leaves

X

Other?

dress

Shroud
decorated
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Leonic wires and copper wires

As expected, the presence of copper wires and/or copper residue is frequently documented;
this means that the finds of Oldenzaal correspond with the majority of the sites presented in
table 5.22. However, the specific funerary headdress decoration, the Leonic wires and/or
flowers, were only documented for archaeological sites from Germany. These specific Leonic
wires, identified solely on their appearance, were also mentioned for the archaeological
example from Didam (the Netherlands). Unfortunately, only chemical data on the Leonic wires
from Germany are present; for all other aforementioned archaeological examples it is not
possible to determine with certainty that these copper wires were made of Leonic wires. Even
so, the probable presence of copper wires or metal wires can also indicate that there can be a
variation in the decoration(s) (e.qg. brass wire used as substitute). Remarkably, in historical data
the usage of copper/metal wires was not frequently mentioned, which does not correspond
with archaeological data; a comparison was therefore difficult.

The analysed crown elements in this study could be chemically distinguished from ‘normal’
objects; and it was therefore also concluded that, given the similarity in the chemical data as
presented by Lippok (2013), these were Leonic wires. Unfortunately, their appearance did not
always correspond with the description of the Leonic wires; in some cases their original shape
was not maintained. However, it should be noted that for the majority of the crown elements
the characteristic entwined and curled appearance was still visible. As previously mentioned,
only for one individual (find number 5917) the Leonic flowers were still intact; their chemical
data did, however, not correspond completely with the expected chemical composition of a
funerary headdress. Even so, the presence of Leonic wires, and to some extend Leonic flowers,
correspond with decorations documented for sites in Germany, as well as the site of Didam.

Reflective decoration/glass

The usage of reflective decorations, as described in the background chapter, was mentioned by
Van Sasse Van Ysselt (1897) and Portegies (1999) for the Netherlands; both describing the ritual
for the province of Brabant. Both mention the usage of glass, slivers of tinfoil, and/or gold-like
paper; apparently a commonly used decoration in the southern region of the Netherlands. In
addition, the presence of glass in this burial custom was also documented for some
archaeological sites in Belgium, though these have frequently a specific shape; an aspect not
reported by Van Sasse Van Ysselt (1897) and Portegies (1999) for the Netherlands. However, all
three sources present generally a similar decoration as documented for Oldenzaal; associating
therefore the usage of this specific decoration in this burial custom with the more southern
regions of the Netherlands and the region of Belgium with the site of Oldenzaal. Remarkably,
only the usage of glass as a reflective decoration was established for Oldenzaal; the other
reflective decorations by Portegies (1999) were not documented. It may be possible that the
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lack of other reflective decorations, and relatively low amount of glass, are the result of poor
archaeological visibility; this will be discussed in paragraph 5.2.3. The lack of reflective
decorations documented for the other sites may also be the result of poor archaeological
visibility; it may very well be that, for example, slivers of tinfoil were used as reflective
decoration, but were not preserved. However, the possibility that such reflective decorations
were not used in other and similar regions of the Netherlands (e.g. Haarlem, Oosterhout,
Didam) as well as the previously discussed sites from Europe, should not be overlooked
(regional variation).

Organic material (with and without copper objects)

The aforementioned reflective decoration was for the site of Den Bosch and sites from Belgium
also in combination with organic material. For these sites the presence of flowers, frequently
artificial (i.e. made from paper), was documented in combination with glass fragments, and of
course copper elements. However, flowers were also used in the funerary headdresses
documented in the United Kingdom and Germany, but have also been reported in historical
sources. These were, however, not documented in combination with the presence of reflective
decoration.

For at least one individual in this study, the combination of reflective decoration and organic
material is also present (the individual with find number 5830). The oval-shaped objects of
organic material documented with this individual can be interpreted as a flower or leaf
ornament. The organic decorations for this individual correspond with the findings of the sites of
Den Bosch and Belgium; similar as for the reflective decorations. The individual with find
number 5830 was also documented with a copper ring containing some organic residue. A
similar decoration was also reported for a site in Sweden (Linkdping, not in table 5.22); this
consisted, however, of larger copper rings entwined with organic material. Material from
Germany, and some sites in the Netherlands, also indicates the usage of copper wires (besides
the usage of Leonic wires) entwined with organic material. Though the object documented with
the individual with find number 5830 was copper wire formed into a ring, this object has
similarities with these decorations. Other organic material frequently used in funerary
headdresses, based on historical data and archaeological data, indicate the usage of rosemary.
However, the small amount of organic material from this study was not further analysed, so it
could not be established if rosemary was present in the funerary headdresses of Oldenzaal. The
overall lack of organic material for this study generally limited a comparison with the majority of
the sites presented in table 5.22, as these sites documented relatively more organic material for
this burial custom. To some extend this is also true for the inorganic material (e.qg. sequins,
beads); limiting again possible correlations between sites.
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In paragraph 5.2.1 the presence of a funerary headdress was analysed with data on the
biological profile of the individuals; this was compared with the data presented in chapter 2, to
analyse possible similarities or differences. The historical data indicate that this burial custom is
for “everyone, unmarried and regardless of age”; indicating sex and age are not relevant. This is
also supported by other archaeological examples (e.g. Sittard). However, other examples point
to a more frequent use of this burial custom for (very) young individuals and unmarried young
females; Tagesson (2015) reports that this burial custom for the site in Linkoping was mainly
found in graves of (young) females and new-born females. Contrarily, other data from
archaeological sites in Sweden did indicate the usage of this burial custom for both sexes, and
also regardless of age (Tagesson, 2015). Similar examples were also present in the Netherlands.
Conclusively, there appear to be different concepts on the age and sex aspects and this burial
custom.

The results of this study also show a similar variation in age and presence of a crown, making it
difficult to definitely conclude if age and funerary headdresses are correlated. As discussed in
paragraph 5.2.1.2, the adults and young(er) individuals were equally distributed in at least two
groups where a funerary headdress was present; indicating that both adults and young(er)
individuals were buried with a funerary headdress. When these groups were compared to a
group where no funerary headdress was present, it was concluded that more young(er)
individuals were present with a funerary headdress. This concluded that even though younger
individuals appear more frequently with a funerary headdress when compared with the
complete dataset, there seems to be no difference in age between the individuals with a
funerary headdress. No difference between sex and the presence of a funerary headdress was
present.

Conclusions comparison(s): for who is the crown and type of decoration

As for what kind of individuals was frequently buried with a funerary headdress, combining
these aforementioned data, and the results of this study, it would appear that this burial custom
is indeed for “everyone, unmarried and regardless of age”. It should be noted that, however,
children and young females tend to be more often buried with a funerary headdress.

The comparison of discoloration(s)/pattern types and the documented decorations of the
funerary headdresses in Oldenzaal with both archaeological and historical data indicated
various similarities. The documented discoloration(s)/pattern types in this study did correspond
with both archaeological and historical sources; though there appears to be variation present in
type of pattern and type of source. As for decorations, the Leonic wires did only correspond with
the site of Didam for the Netherlands and generally with the examples from Germany. The
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presence of reflective decoration, only glass fragments for Oldenzaal, corresponded with both
archaeological and historical data from Brabant, as well as archaeological data from Belgium.
This would imply this specific decoration had a specifically a southern point of origin (local
variation); though it may also be possible that lack of reflective decoration in other sites (both
Netherlands as well as Europe) is the result of poor archaeological visibility. Organic material
was documented for most of the archaeological examples and historical data, though the
specifically flower/leaf-shaped object documented for an individual in this study could be
associated with the sites in Brabant and Belgium. Other inorganic decorations (i.e. copper ring)
could be associated with archaeological data from Sweden and Germany. Solely based on type
of decorations used in the funerary headdresses of Oldenzaal, it would seem that there is a
similarity in the construction/appearance of these funerary headdresses with data from the
southern regions of the Netherlands as well as Belgium. This may possibly be a local/regional
variation, though the poor archaeological visibility of certain decorations should not be
overlooked. In addition, it should be taken into account that both the southern regions of the
Netherlands as well as the eastern regions of the Netherlands were Catholic; this may explain
the similarities. However, funerary headdresses were also observed in other (Catholic) regions
of the Netherlands; though no association based on finds could be fully made with these
Crowns.
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5.2.3 Archaeological visibility of the funerary headdresses

The main research question for this study was to analyse the archaeological visibility of a
funerary headdress and how this burial custom can be identified in archaeological context. This
is of course interrelated, and while analysing the presence of funerary headdresses in this study,
it became clear that both were highly influenced by some aspects. One of these aspects was
the preservation. However, results of this study did also indicate that probable differences in
how the burial custom was conducted (i.e. construction and type of decoration) can also
influence the archaeological visibility, as well as other aspects.

Archaeological visibility

The skeletal material from Oldenzaal was buried in sandy soil, which had consequences for the
preservation of bone and other material, such as the decorations of a funerary headdress. There
is of course a difference between the inorganic (e.g. Leonic flowers, glass, etc.) and the organic
(e.g. flowers, leaves, etc.) decorations used in a funerary headdress and their archaeological
visibility. Based on historical and archaeological data, the decorations used in the funerary
headdresses contain frequently organic material. As these organic materials generally do not
preserve well, the archaeological visibility of this burial custom can be overall poor. Both the
archaeological data as well as the results of this study have indeed indicated that generally a
low amount of organic residue was present. For this study, organic flower-shaped decorations
were documented for the individual with find number 5830, but no organic decoration similar to
this was documented for the other individuals. Overall, organic residue was documented for a
few individuals, but this was often indeterminable. As said, the poor preservation of these
organic decorations has effect on the archaeological visibility of this burial custom. Wreaths,
diadems, or other crowns made of only or containing mostly organic material can therefore be
almost ‘invisible’; unless soil conditions permit preservation of organic material. This would
imply that the inorganic material is archaeologically more frequently visible for this burial
custom; i.e. the crown frame. Though inorganic material was documented for other
archaeological examples of a funerary headdress, this was not substantial in this study. The
used inorganic decorations or the frame itself can also be poorly visible due to fragmentation;
this aspect is somewnhat interrelated with the methods of archaeological excavation and post-
depositional processes. Furthermore, Tarlow (2015) mentions that the archaeology of death in
the more ‘recent’ periods (i.e. Late Medieval and Post-Medieval time periods) is not well
researched archaeologically. This became also clear in the background chapter; though
archaeological examples and historical sources on funerary headdresses do exist, these were
not substantial. The fact that generally the burial customs from these time periods are not well
researched results also in a limited view on the funerary headdresses. Therefore, only limited
data is available, which results in possibly ‘overlooking’ this burial custom, as knowledge on this
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burial custom and methods of archaeological excavation do not exist - or are only limited. Both
the lack of current research on this burial custom as well as preservation and/or fragmentation
are of importance for the archaeological visibility.

For instance, the reflective decorations documented during this study (i.e. glass fragments)
were only documented for 8 individuals. For only three of these individuals, the glass fragments
were similar in appearance as the expected reflective decorations for this burial custom. The
glass fragments documented for the remaining individuals were different in appearance, and it
cannot be concluded with certainty if this glass was used as reflective decoration. As the
expected glass fragments used in this burial custom are small and thin, their presence can be
frequently overlooked; their archaeological visibility depends therefore on excavation methods
and/or further processing and analyses of the material. Linked with this is that if the glass
fragments are not known to be an aspect of this burial custom, they may also be ‘overlooked'.
However, they can also be completely absent due to taphonomical processes (preservation) or
regional variation (as previously discussed in paragraph 5.2.2.2). The aforementioned aspects
may also be the reason for the lack of other reflective materials documented during this study.

Furthermore, elements of the crown (i.e. Leonic wires/flowers or copper wires in general) were
only documented for the crown individuals in this study. Though the elements were not as small
as the aforementioned glass fragments, they do not appear to be frequently present. The
preservation of these inorganic decorations may be better; their archaeological visibility can still
be poor. Unless present as a complete crown, the appearance of the Leonic wires can be
different than expected; the chemical data of the crowns under study did indicate Leonic wires,
but their appearance did not always correspond with the characteristic description of a Leonic
wire/flower. If a specific shape and construction of a funerary headdress is expected but not
present, the burial custom may again be ‘invisible'. The usage of, for example, normal copper
wires instead of Leonic wires may be interpreted differently, e.q. as ‘headgear’. Furthermore, it
may be possible that different types of decorations were constructed, indicating a local
variation or interpretation, which may also limit the archaeological visibility. The possibility of
local variation was already mentioned for a few decorations, but this aspect can also be present
for other decorations. Local variation in organic material (e.g. leaves or rosemary) as well as any
inorganic material can influence the archaeological visibility. In addition, this may also be time
period related. As already mentioned, during the Protestant Reformation, this burial custom
was infrequently conducted differently or completely absent. Though this has not been
established with certainty for Oldenzaal, it should be taken into account that such variation in
the burial custom can also be present. These alternative funerary headdresses can, however,
also resultin a poor archaeological visibility as these will contain less obvious decorations than
a complete crown.

249



However, other expected inorganic decorations for this burial custom, as presented in
paragraph 5.1.1.4, were not documented at all during this study; this of course with the
exception for the sequins documented for the individual with find number 5917. This could be
again the result of preservation, excavation methods or local variation; the general absence of
these decorations did, however, limit the archaeological visibility of the funerary headdresses
under study.

Even though these inorganic decorations can be reliable indicators for the presence of a
funerary headdress, their relatively poor archaeological visibility implies that a funerary
headdress would frequently be only archaeologically visible by the green discoloration and/or
copper residue. The archaeological data on this burial custom illustrates this; sometimes only
small copper objects (i.e. wire) were documented, but more often the green discolorations, or
copper residue were retrieved from archaeological context. The results of this study have also
indicated that the most often occurring remnants of this burial custom were the green
discolorations and the copper residue. For the majority of the individuals under study the
presence of certain types of discolorations was an indicator for a funerary headdress. Though a
pattern was observed for most of the individuals, this was also frequently only a partial pattern.
Additionally, the funerary headdresses were not always reflected in the green discoloration, as
for some of the crown individuals (almost) no green discoloration was present or the chemical
data did not reflect the crowns properly; the ‘invisible’ crowns.

The difficulty in using the green discoloration as indicators for the presence of a funerary
headdress is the possible remnants of other copper (alloy) objects. In the time period that this
burial custom occurs most frequently, the general usage of copper (alloy) objects also
increases. These can be either functional objects or decorative objects; the general usage of
pins, buttons, and ‘'normal’ jewellery was substantial in this time period. However, both the
‘normal’ copper objects and funerary headdresses leave areas of green discoloration. Though
appearance of the green discoloration is reliable, results of this study have indicated that it is
quite difficult to differentiate between these types of objects as well as to establish the
presence of a funerary headdress solely based on the green discolorations. This can be
illustrated with the individuals with find number 2366 (no crown) and 1927 (possible crown). The
green discoloration for the latter individual, though in a pattern, was not very convincing.
Additionally, no specific finds associated with a funerary headdress were documented. The
pattern, however, indicated a possible presence of a funerary headdress, but it remains very
difficult to establish this with certainty. The individual with find number 2366 was placed in
group 4, as no funerary headdress was present. The two locations with green discoloration
contained a high amount of Ag, but no correlation could be observed (discoloration on
postcranial and skull regions). This individual was categorized with 'no funerary headdress
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present’; but again this could not be definitely concluded. For both these individuals, the lack of
additional finds or discolorations resulted in an uncertain determination; it may therefore be
possible both individuals were not correctly identified.

Using a chemical analysis, the archaeological visibility of the funerary headdresses was only
slightly improved. Though it was possible to establish some indicators for the presence of a
funerary headdress as some had a distinct Cu value and the presence of Ag, these are not very
reliable. The wide variety in Cu/Zn ratios complicates identifying certain objects; it was not
possible to distinguish ‘normal’ copper objects from the funerary headdresses. In addition, the
chemical composition of the analysed crowns did not always correspond with the
discolorations; it was not possible to identify a funerary headdress based on the green
discoloration. These variations and the difficulty in correlating the discoloration(s) on the skull
with the analysed crowns can be either the result of selective leaching (of zinc) or the usage of a
variety of objects in the crown (e.qg. brass decorations). As these variations are also frequently
present within one individual, it is quite difficult to identify a funerary headdress based on
limited chemical data.

Conclusively, the archaeological visibility of a funerary headdress depends heavily on the
aspects of preservation, construction and therefore local variation, and/or excavation methods.
As these aspects, either combined or not, can influence the archaeological visibility in different
ways, there is a huge variation in the archaeological visibility. Obviously, this has impact on how
the funerary headdresses can be identified in archaeological context and therefore also the
criteria and usage thereof.
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Identification of the funerary headdresses: criteria and reliability

To assume a funerary headdress in archaeological context, this study has established several
criteria. However, as the previously discussed variation is present in the archaeological visibility,
these criteria should be used independently and simultaneously in order to prevent overlooking
this burial custom. This can be illustrated with, for example, the individuals with find number
5830 and 3087; both very likely buried with a funerary headdress based on the criteria.
However, the lack of green discoloration on the skull of find number 5830 implies that no
funerary headdress was present; though the inorganic and organic finds documented for this
individual were substantial. Therefore, the criteria for the green discoloration was not reliable;
only the criteria established for the finds could be used. This was different for the individual with
find number 3087, as a pattern was present in the discolorations and the only decorations
documented for this individual were glass fragments; both the discoloration and finds criteria
could be used. Of course, the previously discussed ‘invisible’ crowns for some of the crown
individuals also illustrate the difficulty in using these criteria and identifying a funerary
headdress. They should definitely be used as guidelines to indicate a funerary headdress in
archaeological context. The variation in the archaeological visibility means that each crown can
be reflected in the archaeological context in a different way; therefore the usage of these criteria
as guidelines instead of absolute rules can definitely aid in assuming the presence of a funerary
headdress. The established strong indicators are also very reliable, especially if it is possible to
combine these, and should definitely be used. However, even with these reliable guidelines to
identify a funerary headdress in archaeological context, it may not always be possible to
definitely determine the presence of a funerary headdress in a grave.

Though the sample size was small, it was tested to analyse differences and similarities in data
from the biological profile and presence-absence of a funerary headdress, as well as data from
other archaeological examples and historical sources on this burial custom. Many aspects were
discussed in this chapter, and though no definite conclusions can be made due to preservation,
fragmentation, and general poor archaeological visibility, the next chapter will provide the
conclusions of this study. Consequently, based on these conclusions on the archaeological
visibility and the identification of funerary headdresses in archaeological context,
recommendations regarding future analyses will also be established.
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6. Conclusions and future recommendations

Based on the results and the subsequent discussion as presented earlier, the conclusions will be
presented in this chapter. In addition the problems regarding the archaeological visibility of the
funerary headdresses will also be shortly presented. With an overview of these problems, a few
recommendations are made to overcome these problems for future analyses of this burial
custom.

6.1 Summary & conclusions of this study

The material used in this study was a selection of the skeletal material excavated at the
Plechelmusplein in Oldenzaal, the Netherlands. Though the material derives from the graveyard
around the Plechelmus church which was in use from approximately 750 AD until 1829 AD, the
skeletal material used in this study appears to be from the graves at least from 1500 AD on. For
15 individuals of the total 49 individuals under study, it was definite a specific burial custom
named ‘'maiden crowns’ was present; named ‘funerary headdress' in this study. Generally, these
funerary headdresses consisted of a metal crown-frame, decorated with different types of
organic material (e.g. flowers, leaves, and paper) and were placed around the head of an
individual. Based on their name, it would be expected that these crowns were mainly present in
graves of unmarried, young (female) individuals. For the remaining 34 individuals under study
the presence of this burial custom was not definitely established. To assume the presence of a
funerary headdress for these individuals, the main goal of this study was to analyse and
research the archaeological visibility and correlating identification of funerary headdresses in
archaeological burial context. To establish specific criteria and indicators which can point to the
presence of this burial custom, this study was divided into different aspects. The results of a
physical anthropological analysis (for a biological profile), finds and crown analysis, and a
chemical analysis were combined with current data on the funerary headdresses to research and
to identify this burial custom in this study.

First, using both current archaeological and historical data on funerary headdresses, a general
idea of how a funerary headdress was or may be constructed could be obtained; allowing for an
overview on the (archaeological) expected material when this burial custom is indeed present
(table 6.1). In addition, this also allowed for an overview on the current state of research on this
burial custom. Though there were quite a few archaeological examples from the Netherlands,
additional research and analyses were lacking; this resulted in a limited dataset on this burial
custom in a local region. Furthermore, archaeological data on this burial custom were also
obtained from examples excavated in Belgium; material and data from the United Kingdom,
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Sweden, and Germany were also used. These were used to provide an overview of this burial
custom in larger context (Europe), which also allowed for a general overview on expected
material used in a funerary headdress as well as possible local or regional variation in this burial
custom.

For most archaeological examples, the documented decorations indicated a crown made of
normal copper wire or specifically Leonic wire (copper wire coated with silver or gold, originally
fabricated in Lyon). Remnants of these crowns were observed around or near the head of an
individual, though data from Germany also suggested that a crown, or a similar decoration, may
be placed in/around the hands. As for further decoration of the crown, similar wires used in the
frame were also used to create leaf and floral shaped ornaments and were entwined with the
crown-frame. Several archaeological examples of a funerary headdress indicate the usage of
organic material (e.qg. paper or fabric) to create decorations which were placed on the crown;
these ornaments were also frequently floral and leaf shaped objects. The current archaeological
data on this burial custom also indicate the usage of other organic decorations (e.g. flowers and
green herbs) and inorganic decorations (e.g. beads, sequins). Generally, these decoration(s)
appear to be common as they were documented for most of the archaeological examples in
Europe. The presence of small reflective material used as decorations (i.e. glass splinters)
appears to be only present in the Netherlands and Belgium; this may be the result of local
variation, or it may be possible this type of decoration was not documented for the other
archaeological examples. Additionally, though the general decoration(s) were quite similar for
most of the archaeological examples, it would seem that the type of decoration(s) used in the
crown and their occurrence can vary; whether this is the result of local variation or poor
archaeological visibility cannot be established with certainty.
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Table 6.1: overview of expected material and decorations (inorganic and organic) for the funerary headdresses.

Inorganic Organic
Leonic wires/Leonic flowers Flowers (rosemary; roses)
Copper wires Paper (ribbon/flower-object)
I[ron wires Silk (ribbon/flower-object)
Beads (glass) Textile/fabric (ribbon/flower-object)
Smaller metal wires (fringes) (green) Herbs
Leaf-flower objects of metal Leaves
Glass (shreds/splinters)
Pearls or imitation pearls
Sequins

Furthermore, the archaeological data from Germany illustrated that a funerary headdress may
be present in different shapes and constructions; the most frequent occurring shapes were a
cap, diadem, or a wreath-like element. Examples of funerary headdresses from the United
Kingdom show a much different construction of the crown; frequently a bell-like object was
placed on the coffin with similar decorations. Though the decorations can be similar, the type of
construction indicates a regional variation of this burial custom may be present. However, for
the archaeological data from the Netherlands, the most occurring shapes and constructions
appear to be similar to what the archaeological data from Germany indicated; a crown or
diadem-shaped object around/near the head of an individual.

On most aspects of this burial custom the historical data were correlated with the
archaeological data. However, the historical sources also gave data on additional decorations
which were not yet documented in the archaeological record (i.e. mostly organic material).
Moreover, the historical sources illustrated other aspects which will never quite be visible in the
archaeological record; aspects such as how and by whom the decorations were made or how
the ritual was conducted. Again there appears to be variation between the types of decorations
by region; for example the usage of glass was only mentioned for the regions of Brabant in the
Netherlands. Overall, the historical data corresponded with the archaeological data, it did,
however, also illustrate the possible poor archaeological visibility of a funerary headdress and
therefore the difficulty in identifying this burial custom.
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Archaeological visibility and identification of funerary headdresses

Using the expected material/decoration(s) in/of a funerary headdress based on archaeological
and historical data, and the findings in this study, this study thus researched the archaeological
visibility and identification of funerary headdresses in archaeological context. Identification and
archaeological visibility are of course interrelated, as the archaeological visibility can affect the
identification of this burial custom in archaeological context. In this study, the results of the
material analysis and the chemical analysis for the ‘crown’ individuals were used in order to
establish the archaeological visibility of this burial custom. Based on the artefacts and green
discoloration(s) documented for these individuals, several criteria have been established to
assume the presence of funerary headdresses in the material under study. In addition, the
archaeological expected materials with this burial custom, as indicated by archaeological and
historical data, were also used for these criteria. With these criteria as guidelines, the presence
of a (probable) funerary headdress could be established; based on discolorations on bone,
certain artefacts, and/or a chemical analysis, as well as a combination of these aspects.

The criteria consist of a series of indicatives; these are either strong indicatives (elements which
directly can indicate the presence of a funerary headdress) or indicatives which should occur in
combination(s) with (other) (strong) indicatives. The established criteria and associated
indicatives were then applied on the material under study. However, the presence of a funerary
headdress was not certain for all individuals, as there appears to be a huge variation in the
presence and occurrence of specific indicatives, as well as the combinations thereof. The
variation in these certain indicatives has brought insight into the variation of archaeological
visibility of this burial custom and therefore also the difficulty in identifying this burial custom.

During this research it became clear that one of the main problems regarding the archaeological
visibility of a funerary headdress is preservation. As previously mentioned, one of the frequently
used decorations for a funerary headdress was organic material; material that does not always
preserve well. This would imply that the inorganic material is often better preserved, though
these finds were not substantial in this study. In addition, it became clear that these inorganic
decorations may also be quite fragmented/different in appearance (i.e. fragmented Leonic
flowers) or generally small in appearance (i.e. glass fragments), indicating that the excavation
methods and additional research are also of importance and can influence the archaeological
visibility. Besides preservation and fragmentation, the aspect of local variation was also
addressed as an influence on the archaeological visibility (e.g. construction of the crown and
type of decoration). Both the usage of different objects in the construction of the crown (e.q.
brass wire instead of Leonic wires) as well as different decorations (e.g. the usage of reflective
decorations) can result in a different interpretation or some ‘invisibility’ of this burial custom
during excavation and further analyses.
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However, though there is huge variation, and to some extend invisibility, the results of this
study have indicated that the archaeological visibility of a funerary headdress is very likely to be
limited to green discoloration(s) on certain areas of the skull and (small) fragments of both
inorganic and organic material, but that these were separately also very difficult to use to
assume the presence of a funerary headdress. Though frequently the only remnant, the
presence of green discoloration alone was not always reliable to indicate a funerary headdress;
lack of discoloration or pattern did not always indicate the absence of a funerary headdress.
Moreover, the general usage of copper alloy objects in burial customs from this time period was
sufficient, making it difficult to rely on the presence of green discoloration as well. In order to
distinguish the 'normal’ copper alloy objects from a funerary headdress, this study conducted a
chemical analysis. Using the chemical data of the discoloration(s) on the individuals under
study, two specific groups could be distinguished. The majority of the objects had Cu/Zn ratios
similar to brass (probably functional objects); other measurements showed a higher amount of
Cu and could therefore indicate jewellery. The chemical data of the fragmentary funerary
headdresses also indicated a high amount of Cu, and the presence of silver (Ag) identified the
usage of Leonic wires. The measurements on the correlated discoloration(s) for these crowns
did, however, mostly fall in the brass ratio of Cu/Zn; indicating that there was a difference in the
chemical composition between the crown and the remaining discoloration. This difference in
Cu/Zn ratio in the crown and the remnant(s) on the skull may be the result of selective leaching
(of Zn) or the usage of different types of objects in the crown. Even so, it did illustrate the
difficulty in correlating the funerary headdress with the discoloration(s); but also the difficulty in
identifying the funerary headdress solely based on chemical data.

In addition, the results of this study indicated that it was also not possible to rely on the finds
criteria as well. Small, indeterminable inorganic finds were documented for several crown
individuals; indicating that the preservation of even inorganic material cannot always sustain.
Furthermore, for some crown individuals only one decoration was documented; no
discoloration(s) were present or any indication in the chemical data corresponded with the
presence of a funerary headdress. Conclusively, though criteria for discoloration(s) and finds
were established, and to some extend for the chemical data, these criteria cannot completely
be used independently due to the huge variation in preservation, fragmentation or
local/regional interpretation of this burial custom.

Conclusions regarding burial custom and additional data

However, even with the difficulties, it was possible to identify the probable/possible funerary
headdresses for the individuals under study using the criteria and additional data. Besides the
crown individuals, 12 individuals were (very) probably buried with a funerary headdress; 5
individuals were documented as ‘possible’. Besides using the finds/presence of discoloration(s)
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for these individuals as additional data on the variation of archaeological visibility, these
individuals were also further analysed. Additionally, the results of this study regarding
presence/absence of a funerary headdress were placed in a larger context to research this burial
custom; these findings were compared with the biological profile of an individual, but also with
other data.

Though the frequently used term ‘maiden crowns' implies a burial custom for young, unmarried
females, historical data indicated that this burial custom is for “unmarried individuals, young or
old". Comparing sex and age estimations with the presence or absence of a funerary headdress
in this study indicated that sex differences were indeed not present. However, it can be
concluded that, comparing absence-presence of a funerary headdress, age differences were
somewhat present; young individuals appear to be frequently more documented with a
funerary headdress than adults. However, comparing the age estimations of all the individuals
with a funerary headdress, the amount of adult and young individuals seemed to be equal,
indicating no age difference. As for the observed and documented patterns in the
discolorations, it can be concluded that specific pattern types were possibly related to age and
sex; the diadem pattern occurred more frequently in young individuals and females. The other
documented pattern types occurred mostly in the adult individuals, but no sex difference could
be observed. Therefore, even though the aspect of unmarried-married cannot be analysed from
archaeological context and no definite conclusions can be made, the results of this study do
correspond with the historical data; this burial custom was very likely for any unmarried
individual, regardless of age and sex.

Comparing the results of this study with the archaeological and historical data on this burial
custom resulted in some similarities and differences on other aspects. This study indicated that
mostly a crown in a diadem shape is present (pattern type 1), as well as a wreath around/near
the head (pattern type 2 and 3). The occurrence of the observed pattern types in this study was
both mentioned in the archaeological and historical data, though the pattern types 2 and 3 were
not discussed or observed in archaeological context until now. Furthermore, the results of this
study and additional historical data were also similar on the aspect of possible postcranial
locations for a funerary headdress; an aspect not discussed in the archaeological data for the
Netherlands before.

The documented Leonic wires in this study (both based on chemical data as well as appearance)
corresponded with the findings of Lippok (2013) for Germany, as well as the finds documented
for Didam (the Netherlands). Though Leonic wires or generally copper wires were not
specifically mentioned in any historical data, they were sufficient in the archaeological record
and corresponded with the wires documented in this study. The presence of reflective
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decoration for some individuals under study corresponded with the regions of Brabant (the
Netherlands) and Belgium, at least for this aspect of a funerary headdress; both with the
archaeological data as well as the historical data. This may correlate this aspect of the funerary
headdresses in Oldenzaal with these regions; it should, however, also be taken into account
that for other archaeological examples (in the Netherlands) this type of decoration may have
been overlooked as this study indicated that these decorations appear to have a poor
archaeological visibility. Lastly, the decoration of organic material in the shape of a flower or a
leaf was mentioned in the historical data and was also documented in the archaeological data,
though less frequent due to preservation. This did, however, indicate that this is a common
decoration for this burial custom. In this study, this type of decoration with a similar appearance
was present, though it was only one with a distinguished shape. It may be possible that other,
similar decorations were present but lack of archaeological visibility limited any conclusions. To
summarize, the results of this study corresponded with both historical and archaeological data,
though on different aspects; this indicated also that both types of data were needed to conduct
a full analysis on this burial custom.

Conclusively, a selection of decorations used in the funerary headdresses of Oldenzaal can be
compared with examples from the southern region of the Netherlands (as well as Belgium and
Germany); indicating a similar burial custom for the Catholic regions nearby Oldenzaal.
Additionally, the other types of decorations documented in this study were quite common, as
they were present in examples from all over Europe; this would indicate that the funerary
headdresses can be similar on some aspects (e.qg. leaf/flower shaped objects) but that local
variation/local interpretation of this burial custom does occur and should not be overlooked.
Moreover, the findings of this study corresponded with the historical data, even though not on
all aspects. This may also be the result of local variation or poor archaeological visibility for the
funerary headdresses in Oldenzaal.

Contribution of this study

Even though the aforementioned conclusions have brought insight into different aspects of this
burial custom and its visibility, this study has also contributed to other aspects. One of these
aspects was the chemical analysis. As it was initially thought that a chemical analysis could
identify a funerary headdress, the results of this study have indicated that this is not possible.
Though the additional chemical data in this study could not be entirely used as expected, it has
brought opportunities for future research. The aspect of selective leaching is one which may be
researched further upon; this in order to establish its effect on the chemical visibility of a
funerary headdress and chemically processes after burial. The chemical analysis may also
provide for additional data on the possibility that various objects of copper alloy were used, an
aspect which is of importance when analysing this burial custom. Moreover, the chemical data
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can to some extend also aid in establishing the presence of a funerary headdress with more
certainty. Though the chemical data of this study provided the first step towards a more detailed
research on funerary headdresses, additional chemical data are preferred. For now, chemical
data on funerary headdresses are only available for Germany and Oldenzaal, but additional
chemical data on funerary headdresses may aid in identifying, analysing, and researching the
various chemical compositions of decorations used in this burial custom. This will also allow
researching to what extend a chemical analysis can be used to identify this burial custom, as to
what additional aspects are needed to identify this burial custom with chemical data.

As already discussed in the previous chapter, the state of research on this burial custom was
limited. This was not exactly known at the start of this study, but analysing both archaeological
and historical data illustrated that this burial custom is not frequently documented or described.
This study contributed the first detailed data on this burial custom for the Netherlands. In
addition, the overview of both archaeological and historical data, in combination with the
results of this study allows a basis for future research. This overview in combination with the
results of this study have also provided at least some general criteria to identify this burial
custom in archaeological context; in addition an overview of archaeologically expected material
and (local) variation were presented. Moreover, this study has provided several possibilities to
research this burial custom further. These criteria and overview of current knowledge on this
burial custom may prevent overlooking this burial custom and provide possibilities for future
research; which will be discussed in the next paragraph.
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6.2 Recommendations (further) analyses on funerary headdresses

With the established archaeological visibility of the funerary headdresses and the correlating
problems regarding identifying a funerary headdress in archaeological context,
recommendations for both future archaeological excavations and further analyses on this burial
custom can be made. These recommmendations are only suggestions; however, they do, when
followed, allow for additional data on this apparently frequent ‘overlooked' burial custom. If
such additional data are available, it may allow more intensive research on this burial custom, as
well as full comparisons between regions and countries. However, besides recommendations
on how this burial custom should be analysed, a few indicatives of when this burial can be
expected in archaeological context are necessary.

As for time period, various sources have indicated that the usage of this burial custom occurs
most frequently in the period of 1800-1900 (time period of 1700-2000 is also possible).
Therefore, this burial custom can be expected during archaeological excavations/research on
(Catholic) cemeteries and/or graves dating to these periods. Moreover, besides the
archaeological visibility, this burial custom is possibly also often overlooked because of the
assumption that a funerary headdress should be present with a ‘'young, female’ individual.
However, results of this study have indicated that this burial custom can be present in both
graves of young individuals as well as adults from this time period, though the decoration and
construction of the crown may be different and therefore affect archaeological visibility. Even
so, with this possible variation in the construction of crowns and (general) age of an individual,
no differentiation in excavation methods should be made based on the age estimation of the
individual. This is the same for the sex estimation of the individual; though there was variation
present, this study has indicated this burial custom was conducted for both females and males.

In addition, though the copper (alloy) objects are substantial in this time period, the presence of
green discoloration should not be immediately associated with ‘'normal’ objects before
additional analysis is conducted. Moreover, the presence of green discoloration should be
further examined. The established criteria for the green discoloration (preferably in combination
with the finds criteria) may prevent overlooking this burial custom. Generally, applying these
criteria (with possible exception of the chemical criteria) may aid in establishing a possible or
probable presence of a funerary headdress. As a result, if a funerary headdress is
(possible/probable) present, additional excavation methods should be applied in order to
ensure maximum data retrieval on this burial custom. These additional excavation methods, as
well as additional analyses, are presented in table 6.2 (sorted by preferability), but will be
shortly discussed.
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First of all, besides the initial documentation of the grave (e.qg. location, artefacts), additional
inventories and documentation regarding artefacts and locations of (green) discoloration should
be made. With such additional detailed documentation, it is possible to reconstruction this
burial custom and associate specific artefacts to certain regions; it is therefore possible to
reconstruction certain objects and their location. Of course, careful excavation of each artefact
and/or residue is also necessary in order to further analyse this burial custom (see additional
research). If such extensive extraction of artefacts is not possible, at the very least soil samples
of the grave should be taken.

Furthermore, to ensure maximum data retrieval on this burial custom, itis preferred that the soil
from the grave should be sieved. This will allow retrieval of (possible) glass fragments or other
types of reflective decorations, smaller organic residue and copper residue, as well as other
possible (small) inorganic or organic decorations which may be overlooked during excavation.
Sieving all soil from the grave is of course time-consuming, and such intensive analysis of this
burial custom cannot always be conducted. Alternatively, sieving only the regions of the skull,
pelvis, and thorax can also ensure retrieval of most material (possibly) present with this burial
custom. The region of the skull has priority over all other aforementioned regions. Even so, if
sieving the soil during the archaeological excavation is not an option, again soil samples of
either the skull region or in combination with the aforementioned regions should be taken in
order to further analyse this burial custom.

Cleaning of the human skeletal material should be avoided. A huge amount of both inorganic
and organic material documented during this study was in situ present due to the soil still
present on the bones. Small artefacts such as glass fragments were still attached to a bone
because of the presence of soil; it will not remain in situ when the material is cleaned.
Alternatively, the material can be partially cleaned with the exception of the skull and only if all
residues are collected for further analysis. Note that in order to correlate artefacts with skeletal
elements, collecting the residue should be either per region or per skeletal element(s). If, for
whatever reason, the skeletal material should be thoroughly cleaned, the same method applies
as for the partial cleaning.

Even though this study has indicated the contribution of additional analyses regarding research
on this burial custom, such analyses may not always be possible. This is especially true for the
chemical analysis; though the results contributed to the research on funerary headdresses, this
additional analysis is not always accessible or possible. It is therefore only one of the preferred
methods of additional research, but optional. However, the analyses of the artefacts and the
discoloration, as well as the physical anthropological analysis should be at least conducted.
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Table 6.2: overview of additional excavation methods and additional analysis (sorted by preferability) to ensure
maximum data retrieval on the burial custom of funerary headdresses.

Archaeological

excavation methods

Detailed documentation
of grave

General documentation
of grave

Careful excavation of
artefacts/residue

Soil samples

Cleaning/processing

Additional research

Sieving regions of skull,
thorax, and pelvis

Partial cleaning (no
cleaning of the skull);
save soil/residue for
analysis per
region/skeletal
element(s)

Analysis of artefacts (e.g.
crown elements, glass)

Sieving region of the skull
or soil sample of this
region

Thorough cleaning; save
soil/residue for analysis
per region/skeletal
element(s)

Analysis of artefacts (e.g.
crown elements, glass)

Physical anthropological
analysis

Physical anthropological
analysis

Analysis of
discolorations/locations
(patterns)

Analysis of
discolorations/locations
(patterns)
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