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

Hdenzaal, a city in the province of Overissel and in the region of Twenle, has gained attention
in the past few years because of recent archaeological research. In 201 and 2012 both ADC
ArcheoProjecten as well as RAAF (both Dutch cormmercial archaeslogical comparnies)
excavaled the Plechelmusplein in Oldenzaal (fig. 11); it was a large scale archaeological
excavation of the cermefery that belonged Lo the Plechetrmnus 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 skelelal rernains, This short
introduction will provide some (historical) background on the city of Qidenzaal and these so-
called ‘maiden crowns’.

1.1 History Oldenzaal & excavation

The hislory of Oldenzaalis broader than only its exislence as one of the hansealic cilies, bul
mast data are known from this period; there are, however, also quile some data on the
medieval period. Moregver, there are also finds that date 1o the early Iron Age (Williams, 2013,
p.3) but these are scarce. The ‘earliest’ mentions in written resources appear 1o be from the 8
century (Qude Rengerink, 2011, p.14). From the Middle Ages o the 19™ century, the histary of
Oldenzaal can be divided up in 7 phases, which is based on dala gained from various
archasological excavations conducted in Oldenzaal {Oude Rengerink, 2011, p16):

The firsl phase pre-dales 750 AD. [tis a pre-Frankish seltlement, of which unfartunately

there are nol much data. Only a few fragments of pattery from this penicd indicale

aclivily and/or a setllement in this perind, which is probably a Merovingian settlement.

- The second phase is around 750-250 AD. Oldenzaal is a Frankish settlermentin
Caralingian limes. A church was probably Buill from wood or stone, with Chrislian
burials, The setllerment would be near/around the church.

- The third phase, 950-1050 AD, is characlerised by the slarl of the first structure known
as the Plechelmus church. This phase is also characlerised by the starl of the cemetery
around the Plechelmus church. The settlement Oldenzaal becomes areligious and a
administration center {Otlonian period),

- The fourth phase is around 1050-1250 AD. The Plechelmus church is buill in this peariod,
in Romanesque archilecture {12 century), which is still the present church. The
cemetery is expanded in this period, bul also expansions and renavation of the church
happernin this period.

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

- The sixth peniod 15 around 1625-1825 AD and 15 characterised by the overlake of the

1



Protestant Reformalion. Because of 1his, the central Catholic functionis gone. In 1810,
the Catholics reqain their church again.

- Duningthe lasl phase, from 1829, the cermnetery is no longer in wse. In 1899 several
rendvations 1ook place and the area around the church was paved and became Lhe
Plechelmusplein, Recenlly, the Plechelmusplein has been renavated {see below) and
the churchis one of the ‘rijksmonumenten’: a nalional heritage sile,

The archaealogical research hislory of Oldenzaal appears 1o be very shorl, resulling in a lack of
data an the earlier settlements {see: Nalionale Onderzoeksagenda Archeclogie (NQaA), chapler
20 (Groenewoud!, Groothedde and van der Velde, 2006)). Therefare, one of the research
themes/questions frem the NOaA 15 10 gain more data on the developrment of Oldenzaal asa
seltlement and cily (NOaA1.0).
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The excavation of the Plechelmusplein

The reason for the excavation conducted in 2011 and 2012 was the renavation of the
Plechelmusplein, In lolal, approximalely 5000m° was excavated, which resulted in 2750
excavaled hurman skeletons (Williarms, 2013), During the excavalion, basic physical
anthropological data like sex and age of the individual were gathered. Using the most recent
data{rom ihe evaluation reportage 2013}, there are in lotal 2229 adulls (556 males, 724
fermales and 249 indelerminable) 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 alorementionad nurmbers. In accardance with
the stalement of requirements (Programma van Eisen {PvE}) only primary burials were
documented, Of these 2750 individuals, DNA and isatopic samples were collected from 1005
individuals, Most of the individuals were buried on their back, with a head wesl and feet east
crientation. There were some exceptions, as 2 burials seem Lo be north-south orientaled.
However, maost of the burials were 'normal’ Christian burials {iLe. coffinburials) (wWilliarms, 2016).
From calibrated data (*C) the oldest burial was dated (0 615-745 AD, and from historical data
the youngest burial was from 1825 AD. The reparlage was, however, slill in progress when this
sludy was conducted; for final conclusions regarding the excavation the readeris referred (0
Williarms (2018},

This sludy will focus anly on a selection of graves from the Plechelmusplein, During the
excavalion, ‘greenresidug’ or 'green slains’ were found on some skeletal regions of individuals,
Thig green residue was found on different body locations of intotal 127 individuals, The maost
frequent localion was the head {779 bul other parts include the thoracic region and the pelvis
(6%}, the limbs (5% and hand/foot {3-4%), The majorily of these burials were from the 177 -
19" century; at least from 1500 AD or later, The green residue/discoloration is the resull of
copper material that was laid on the individual as part of the burial ritual, or was a compoenent of
certain objects which were warn and with which the individual was buried. This can be from
parts of clothing {e.g. bell buckles) or jewellery {e.g. hair pins), With some individuals, the
copper slaining came from fragments of copper wire which was placed on or around the skull,
as observed during the excavation, These copper wires resemble previously docurnented
‘Leonic wires” in English or 'leonische Drdhte’ in Germany (Lippok, 2011; Nooijen, 2013, p.40).
Accaording Lo Lippok {2011), the presence of these specific Leonic wires, Tabricatedin Lyon and
with a specific chernical compaosilion, are relaled 1o and associaled with the phenomenan
'maiden crowns’ or 'maiden garlands’; a lerm used 1o describe these 'crowns’ or specific
decorative wreaths that were given 1o the deceased (Marris, 2011, p.272).



There are some clher examples with a similar decoration known from archasolagical context
{e.g. Porlegies, 1999, .98; Sam el al, 2005, p.74) and the meaning, concept and construction of
such a ‘crown’ has been researched — thouwgh enly fragmentary. Frequently, the appearanceis
described as a metal frame decorated with organic material {e.q. leaves, flowers). The general
accepled ltheery for these decarations is thal ‘'maidens” were buried with these (Morris, 2011,
.272); whichwould mean that anly unmarried females would receive such a burial ritual, Also,
besides the secial-cultural research on this burial ritual, a much more lechnical research on Lhis
burial custom has been conducted on matenal from Germany (Lippok, 2013}, bul nat yel on
material elsewhere,

The individuals in=127) found with green residue provide a uselul source of information (o
research this specific type of burial ritual, However, because of fragmentary research, additienal
data are needed {0 eslablish a beller general idea of this burial cuslom. For some of Lthese
‘crowen’ individuals n=15) from the Plechelmusplein the presence of this burial custom was
certain; this was based on finds and disceloration on the skull. However, {or the remaining
individualsin=112) the presence of this burial custom could not be delinilely established. As the
mast frequent skeletal localion documented with green discoloration was the skull, this did
suggest that these individuals were possibly alse buried with a similar decaratian. In addilion,
the possibility that clher (ypes of headgear conlaining copper elements weare present should
not be excluded; if possible, they need to be differentiated from {he burial cuslom under sludy.
It appears that the visibility of {this burial cuslom varies in archaeological conlexi, which makes
the identiflication of this bunial custom and related research difficult. Therefore, analyses onthe
archasological visibility, the deflinition and identification, and also Lo some extend the social-
cultural and chemical aspects, are needed 1o create a more complele datasel on this burial
cuslom. As for chemical data; during the excavation a chemical analysis was already conducted
onihe copper fragments documented with the previously mentioned 15 individuals. It would be
an addition if further chermical testing could be done on human bone and olher finds in order 1o
gain mare insight on the chemical compasition of he melal decorations. It may then also be
possible 1o research {0 which extend lhase melal decorations can be identified based on
chemical data and if they can be differentiated from olher lypes of headgear and copper objects
not related with this burial custom. Furthermore, these alcrementioned analyses of these
individuals and this specific type of burial ritual would be a huge addition 1o what is currently
knowen on Lhis burial custom, and would also provide with some very detailed information about
this burial custom, especially for he Twente region, and mareover {the Netherlands.






1.2 Research questions & research outline

Lising these possibilities and the necessily to research this burial custom further, the goals of
this sludy were established. It should be noled that the term maiden arowns’ or even 'maiden
garlands” are menlioned Lthroughaut dilferent (archaealogical and hislorical) saurces for this
burial custom. As similar {meltal] decorations can be present bul do nol represent a crown, a
miare general term is needed (o cover all lypes of decorations associaled wilh Lhis burial
custom. For this study, the term ‘Tunerary headdresses” is used Lo cover these dilferent Lypes;
these will be further explained in the next chapler.

The main goal of this study is W analyse and research the identification and relaled
archaealogical visibility of this bunal customin an archaeological burial context., The main
research question formulated for Lhis study is: 'what is the archaeological visibility of the burial
ritual using funerary headdresses and how ¢an this burial rilual be identified in archaeological
context? The previously mentioned selection of human skelelal material from Oldenzaal will be
used: in this selection are those individuals forwhich iLis certain (his burial custom was present
{n=15), and a seleclion ol individuals lor which this is nol complelely cerlain {n=33). The
complete sel (n=112} was not taken due to various reasons which will be explained in paragraph
30

To answer the main research question, several sets of data need (o be gained lrom this
selection, These are data from different aspects; the physical anthropological research (1), the
invenlory and analysis of the grave goods or olher finds (2], and the chemical analysis of the
green discolaration on bone and other finds (3), Datla on these aspects will provide a biological
profile, inventory of the grave goods and therefore malerial compositions of the {(passible)
melal lrame, and chemical compositions of the (possible relaled) metal decorations.

The dala on he individuals of which the presence of this burial custom was definitely
eslablished will be used to create an archaealogical definilion of this burial custom in the form
of several criteria {4). When the 'uncertain’ individuals in the seleclion under study are
possibly/probably identified wilh Lhese aid of these crileria, the chemical dala and biological
data will be combined wilh presence /absence of this burial customin order {0 gain insight inlo
passible differences and the archaeclogical visibility of this burial custom (4), Additionally, an
analysis of this burial custom occurring inhislorical data and archaeological data will be
conducted (4) 1o compare the findings of Oldenzaal wilh previously gained data on this burial
cuslomn from Europe; specilically the Netherlands.



I Physical anthropological research
The physical anthropological research provides data on aspectls such as sex, age and rermarks
abaut pathologyﬂ H provides Lhis research with a solid base; the bBiological profile of the
individuals which were {(probably] buried with this burial custom, With this solid base the next
part of this research can be perfarmed, i.e. Lhe analysis of the burial cuslom itsell. Sub-research
questions Tor Lhis aspect include;

a. Whal is the skeletal inventory of the individual?
Whalt is the age assessment of the individual?
Whalt is (he sex assessment of the individual?
Are there any pathological remarks, and if so, what do these rernarks indicate?
What is the general preservation/conservalion of the individual?
What is the date of burial?

s~ 0P o

2} Inventory linds/material analysis
The secend aspect is the inventory of any arlefacts/finds onar with the buried individual. 4n
analysis and documentalion of these finds offers insight in how certain matal (copper) objects
were placed wilhin the grave, 1o determine which grave goods were present, and alsa the
passible reconstruclion of these decarations. This inventory does not anly include grave goods;
the lecations and presence of green discoloration on bones are also decumented, Anolher
focus are the melal decorations; elements/fragments of either a melal frarme and/or
decaration{s). Their appearance, malerial categary, and other remarks will be documented,
Also, the finds {hat were abserved and documented during the excavalion were studied and
documented by the ADC (Nogijen, 2016, pp138-142) and will be combined wilh the material
analysis of this study. Inlhe end, a general overview of Lhe grave goods, finds, and/or melal
decorations {elements) will be given per skelelal region (see chapter 3h. Sub-research questions
for this analysis include:
a. What is the lacation, appearance, size of any green discolaration present on lhe
bones?
b, What kind of olher discolaration(s) and/orresidue(s) is/are present on the
bores? If 50, whal is he location/appearance/size?
c. What kind of objects/residue(s) is/are presentin the soil residue?
d. 1sit possible o correlale cerlain discoloration(s) and residue(s), and if s0, what
does this correlation suggest?
e. Whatis the appearance/location/size of the melal decorations ar metal
fragments?

! Lsually, physical amhrepolog cal research is pe-dormed on a larger sample (=200 individoals? and with the dala gzined from these
Mcdivicuals 3 populat onresearctk can e corcocted ddistribotion 6 age, sex, nathalogicaremarks, comoanissn wiln sther
populations). 2ecacse the sample sice for this researchis wo srmall, and Lhe (3t that Lhe sarmple was reerely selectad or the
presence al green discelosalian and fragreers of the metal decorat onisl, 1s coule no be conducted in Lhis stuoy.
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f. Whatis the general overview of the grave goods, lindings and/or mealal
{elements) buried with the individual?

3) Chemnical anatysis

The third aspect, in relation Lo the second, is the chemical analysis of the green discoleration
and cerlain finds, a similar research conducted by Lippok (2013} far decorations associaled with
this burial custom from Germany, All of (he selected individuals in this sludy had green
discaloration present on the bones which will be chemically analysed — and il possible, also
their counterparts (the melal fragments, and/or ather copper objects), The chemical analysis is
only an aspect of this burial ritual analysis, bul iUis the most impoertant one, With the resulls of
the chemical analysis, a general idea of what these decorations and olher finds related to this
burial cuslom consisted of can be formed, As Lippok {2011} associates the presence of Leonic
wires wilh the presence of (his burial custom, this sludy will research 1o whal extend it may be
passible toidentily these Leanic wires based on the chemical composition. Though il should not
be excluded (hat different 1ypes of wires were wsed in this burial customn, the chemical analysis
will also allow researching the possibilily that Leonic wires were present and 1o whal extend
these specilic wires are assacialed with this burial custom. The question whether or not,
chemnical analysis can contribute Lo and/or aid in identifying this burial cusiom is the main
research gquestion far this aspecl, Anclher focus of Lhis chermical analysis is Lo research the
passibility Lo make a correlation between (he melal decarations and Lhe residue they have el
on the bone using chernical data, The chemical analysis of green disceloralion on the bones will
also allow indicaling if there are specific objects, based ontheir chernical compasition, placed al
certain locations on the individual. Therefore, (hese sub-research questions were established:

a. What is the chemical composilion of the documented green discoloration?

b, What is the chemical composition of any other docurnented
discolorationisi/objectist/residue(s)?

¢ What is the chemical compaosition of the docurnentled metal decoralions/metal
elerments? What kind of specific elements are present which may aid in
chemically identifying this burial custom?

o What is the chemical correlation between the green discoloration and ils
counterpart {i.e. the melal decorations/metal elements — if Lthis was possible to
reconstruct)?

e, Whal is the chemical correlalion between object(s)/discoloration{s} and certain
lacation{sl/paltern{s}/skeletlal region(s)?

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



4} Comparison of findings

The last aspeclis lo combing dala from the previous aspects with general dala on this burial
cuslomn. These general data will be gained from both archaeological examples of this burial
custom {regions of the Netherlands and Europe in general) and from histarical saurces (only the
region of the Netherlands). These data will give an indication o which objecls and decoralions
can be archaeologically expected for this burial custom, as well as pessible regiconal/local
differences; therefore also providing the paossibility Lo research and discuss the general
archasalogical visibility of the decorations associated with this bunial custem. In addition, wilh
the data gained from Lhe previously mentioned aspeacts, further analyses an presence/absence
of this burial custom and biological data as well as a comparison of this burial cusiom are
possible. Besides using these data to answer the main research question, Lhis will also allow a
miare detailed insight on seme aspects of his burial custom {e.qg, age of the individual} and
place the resulls of this sludy in a larger centext. For the latter, bolh the archaeological
examples from the Nelherlands as well a5 the results of (his study will be compared with
archaealogical examples from BEurepe; it may indicate similarities or differentiation in this burial
cuslom belween countries or regions, The sub-research questions are as follows:

a. Whal is currently known from archaeological data on his burial custom? What is
the available dala on location/time periad/Wype of Lhis bunal custom as well as
decorations?

b, What data do Dulch hislorical sourges provide on (his burial custom, such as
time period, decarations, conducling lhe ritual, and pessible local variation?

¢. Based onarchaeological and historical data onthis burial custom, what is the
definition of this burial custom? What is their appearance {decorations)?

d. Based ondala from Lhe physical anthropological analysis, the finds analysis, and
the chernical amalysis, what is the definition of this burial custom for this sludy?

e, What is the general appearance of these decorations associaled with Lhis burial
cuslom?

f.  Which decoratiaons can be generally expecled in archaeological context and
which decorations will be archaeologically invisible? Are local/regional
varialions in this burial custom present and if 5o, whal are hese variations?

g. Based ondata from Lhis sludy, can any social-cultural differences be observed? Il
s0, what are these differences?

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

The burial custlomis) from this time period i3/are far mare delailed thal presenled in Lhis
chapter; the next chapter will therefore provide background data. Both archaeolagical and



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

I this chapler, background informaltion regarding the {ate medieval and post-rmecheval burial
custorns and specifically the burial custorn under study will be presented. An overview on the
commonty used copper {afloy) objects in the lale medieval and post-medieval time period will
be presented, as well as specific delails on objects used In funerary headdresses. Both
exarmples of funerary headdresses from archagological conlext as well as from hislorical
sources will also be presented (0 provide an overview on the current stale of knowledge and
research on this burial custom.

2.1 Burial ritual Late Medieval-Post Medieval: general

As menlioned in the previous chapler, this sludy will focus on a specific burial custorm, The
analysis of green discoleration an human skelelal matenal is an aspect of this study, However,
Lo be able to differentiale belween 'normal’ used copper alloy objects (.q. pins] and specific
copper alloy abjects {e.q. Leonic wires) which are associated with funerary headdresses, an
overview of comman copper alloy objects in the late medieval and especially post-mediaval
burial customs is needed, as well 235 an averview of expected material with a funerary
headdress.

However, Lhe archagology of dealhin the post-medieval era is, according to Tarlow (2015, 2,7},
nol a well-researched aspecl, This makes research on burial customs from this {ime period
difficult, Though nol extensively researched, it is, hawever, known Lhat there are quile some
changes in bunial customs from this era in comparisen with the medieval burial customs (Bilter,
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 positian for burials
from the medieval period, especially early medieval and Middle Aqes, are very likely correlated
with Lthe increase of Christianity (Biller, Bonenkampowa and Goudriaan, 2013, g1, Though a
change of burial custem has been reported in the late meadieval period, Whis change is more
vigible in {he pasi-medieval period (Tagesson, 2015, p.19; Tarlow, 2015, p.8}. The posl-mediaval
peroed is a time of complex and multiple beliefs aboul the dead body and what happens after
someone dies {Gerdon and Marshall, 2000, p 8B; Tarlow, 2015, p.8), which is represented in
burial customs from this peried. In addition, iLis oflen assumed thatl the Reformation, which
changed religion and doctring in general, was of grealimporlance in the change of rituals and
customs (Marshall, 2002; Curvers, 2010, p.3; Tarlow, 2015, p.7}. Though Curvers (2010, p.57)
concludes that in the period after the Reformation no drastic changes related 1o the
Reformation are present in the burial customs, some small changes do occur, Thisis especially
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true for the presence of grave geods. Alang with grave goods in general, the number of
melal/copper alloy objects in burial context increases.

The general trend, and therefore a change, thatis visible from ihe medieval limes Lo he lale
medieval/post-medieval period, 15 a maore emotional and individoalized patternin burial
cuslorns (Tarlow, 2015, 7). This is often referred Lo as ‘beautification of death’, which includes
a huge amaunt of preparation for the deceased; special clolhing {grave clothing), accessaories,
and cerlain flowers Lo decorate and/or mask unpleasant odours were commaon aspecls of this
beautificalion (Nyberg, 2010, pp. 17-18; Tarlow, 2015, p,7). This transilion in burial custom is
visible as graves [rorm the post-medieval times are filled wilh more personal belongings; aside
from the beautification, grave goods and burial are used as a ‘social medium’ {Tagessaon, 2015,
R19) Though Tarlow (2015) reports a continuous trend of scarce grave goods in the United
Kingdomn, even for the |ater periods, the archaeclogical data from the rest of Europe indicale an
increase in grave goods; both daily objecls or persanal belongings {e.q. jewellery, pipes) and
spiritual iterns {e.g. rosary). Furtherrmore, Lthe deceased is often dressed in normal’ or "daily’
clothing (Bitter, 2002, p.237, Sam el al,, 2005, pp.éé-67; Tagesson, 2015, p.28). Elernents of a
copper alloy are frequently Tound in ¢lothing, o itis of importance L understand the variety of
melal and copper alloy objects that are an aspecl of clothing for this time period, Cox (1996)
describes various dress-accessories from a post-medieval site in Scotland; his inventory
provides a general idea of the expecled melal/copper alloy abjects on clothing from (his period,
According {o Cox {1994}, the mosl common objects of copper alloy are pins (lig, 2.1}. These are
oltenused 10 secure specilic clathing, bul 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, Gther lrequently used objects on
clothing are butlons (fig, 2.2}, lace tags {fig. 2.3), wire rings/eyelets (fig, 2.4}, and somelimes
cufflinks {Tig. 2,5). Wire rings/eyelels and buillons are also objects Lo secure ¢lothing; though
somelimes a coat chainis also present (fig, 2.6) (de Groote ef al, 2071, 149, Lace tags are used
for shoes (at the end of the laces) but are also found onclothing (Cox, 1996, p.5é).
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Figure 2.1: pins Faund in many graves from the Carmglite corment n Aalst ide Groote of al, 2011, p.146),

Figure 2.2: buttons excavated from various sites in Scotland {Cow, 1996, p.53),
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Figure 2.3: lace tags excavared from various sites in Scotland {Cox, 19946, p.55),

A 4 I 0 e

Fiqure 2.4:wirg nings and cyalets found in many graves tram the Carmelite convent inAalst (ea Groote of all, 2010,
p.1431.




Figure 2.5 cuft ink found in Paisley, Scotland (Cox, 1994, p .53,

Figure 2.6: coat chan faund in a grave fram the Carmelite convent in Aalst {ee Groote of al., 2011, p.149)
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All of these objects were alse found in Dutch post-medieval siles {e.qg. Sam ef al,, 2005; Arts,
2013, Williams, 2013} as weell as Belgian siles (e.q. Steel, 2007, de Groole ef 3(, 2011, for Ihe
latler bell buckles were also documented. Addilional copper alloy abjects requently
documented in post-medieval burial context are (Derks, Van Kerckhove and Baetsen, 2008);
rosaries, coing, and sometimes a ring {also reperted in Belgian sites (Sleel, 20072). 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 malerial, is placed around he folded hands in prayer of 1he deceased (Kenzler, 2015,
159} Powers and Miles (2011, 2,238} report finds such as crosses and chains as well.

Texlile residue was Tound in a grave at the sile of Costerhoul {Sam g! al, 2005); 1his was in
combination with a copper alloy objecl. Furlher analysis indicated that Ihese finds may have
been from a corsage on eilher the clothing or a hat; Lhe textile residue was preserved because of
the presence of copper, This burial custam in which individuals were buried with a hal was also
found in graves from Elsl, around the Grole Kerk {Derks, Van Kerckhove and Baetsen, 2008).
Finds at this site were fragments of brass wire and a glass bead, which was, according 1o (he
aulhors, part of a shraud. Furlhermore, for a few individoals there was a signiflicant armount, of
green discolaration on the skull. It wwas probably from brass wire and pins, which were possibly
items from headgear wamn by Ihe deceased. One individual had metal residue around the skull;
these were probably also Lhe remnants from headgear, These graves were from the 177 century,
some from the 181191 century, and it appears (hat it was customary to bury the deceased with
a type of headgear, which sometirmes contained melal or copper alloy objectis). In Germany, a
sirmilar burial custom is present. Lippok (2011 reports the usage of ¢aps (Haube) in bunial
cusloms, and as these caps frequently included capper (alloy) ormeltal, residue may slill be
present around or near the skull, Accerding o Lippok (20113 these caps were found on both
SEXES.

A combinalion of copper alloy abjects and textile, purposely combined, was found in Aalst,
Belgium {de Groote et al,, 2011), Fragments of braided {extile intertwined with metal threads
were discovered in lwa graves, probably from the 17 century, It was a combination of silk
threads and copper (hreads {fig, 2.7}
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Figure 2.7: fragment of braided textile mbertwined with copper threacs, found ingrave 1412 from the Carmelite
corvent in Aalst [de Groote of at, 2011, p.15s}

Qher copper alloy objects frequently encountered in burial context from Lhis period are, as
previously mentioned, coing, Though these coins are often amang the grave gaods in conlext of
a srmall purse (Arlg, 2013; Williams, 2013), they are also frequently found in the mouth af the
deceased {Hopkinson, Yeals and Scott, 2008; Arts, 2013), The ceins wilh a copper alloy will
leave a green discoloralion in the area of the moutlh; Hopkinsan, Yeals and Scoll {2008)
recorded green discoloration in the areas of the mandible {fig. 2.8) and maxilla, teelh, and
somelimes even the hyoid. However, in some Qccasions these coins were placed under he
head orin {he hands of the deceased (Arts, 2013, p.32).

Figure 2.8: green discoloration from a coin an the pesterior aspect ot the mandible of a chile (Hopkinson, Yeats and
Scott, 2008, p.13)
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Inaddition, Tagesson (2015) describes he frequent presence of the so-called funeral caoronetsin
burial contexi. These funeral coronels consist of wreaths and flowers, combined wilh copper
threads and glass beads. Tagesson {2015} mentions thal from funeral caronels in later periods,
iLis known that (hese wreaths were given 1o unmarried girls in the tradition of the 'Brides of
Chrisl', Comparisons are drawn wilh other examples in Europe, where this burial cuslam is oflen
knawn as ‘maiden crowns’, as shortly explained in the introduction chapler. Examples of these
funerary headdresses, as well as ils histerical definition will he presented in the next paragraph,
as this study will focus an Lhe presence of these funerary headdresses in burial context from the
Plechelmusplein site.

The afaorementioned normal” melal/copper allayed objects (hat canbe expected in burials from
the late medieval and especially post-medieval period, and their probable localion on the
individual, are presented in table 2.1 Lo provide an overview, The objects associaled with a
funerary headdress are excluded; they will be discussed in he subsequent paragraph.

Tabkle 2.7 capper alloy abjects tound in post-medieval burials and their Corresponding possible |ecation on the

decoases,
Coppear alley objoct Fossible lagation
Jowellary, sea below various [ocations, see below
= bracelets/frings > hangds fingers
= nacklace = nack area
> Carrings = gkull
Fins various [ocations; concentrated
Buttons vanious locations; arms/legs/thorax
Lace tags rmostly teet
WG ring s/ eyelots tharax/ arms
Cufflinks hanicls
Rosaries handsfpelvis
Coins near individual/hangs/mauoth area
Headgear/cap ckull

28




29




2.2 Burial ritual Late Medieval-Post Medieval: funary headdresses

As menlioned in the previows paragraph and shortly in the introduction chapler, a specific burial
cuslarn in which mainly copper alloy objects are used, are the so-called ‘maiden crowns’ or
funeral coranels’ (Tagessen, 2015); somelimes even named maiden’s garlands” or 'virging'
crowns’ (Morris, 2011, p.271), but referred 10 a5 Tunerary headdresses’ in this sludy, Certain grave
goads, in particular a metal rame or wrealh, have been documented lor this specific burial
cuslarn. In addilion, the metal residues {i.e. copper alloy/iron) the decoration may have eft on
the skull as well as any erganic residue are also frequently found, The goal of this seclion is to
obtain a clearimage of the definition {i.e. construction, decorations) of a funerary headdress, as
well as whal can be archaeologically expected when this specific burial custom is present in a
grave. To do so, excavations and olher archaeolegical dala from different sites in Europe wilh
similar finds regarding this burial cuslom will be described in the following paragraphs. Of
course, deriving the definition ¢f this burial custom based on anly archaealogical data resulls in
an incomplete definition; inmost cases any organic malerial which was buried with Lhe
individual is lost due Lo taphaenomic processes, Therefore, hislorical data and a more recent
example of this bunal custom are described and analysed, inthe attempt O gain maore
infarmalion abaut the aspects of this burial custom that may not be visible in archaealogical
context, In addition, based on historical data and previous research, Lhe lerminology and (he
syrnbolic meaning of this bunal custom will be shorlly discussed,

Archaeological examples of this burial custom are presented in this paragraph; this will give
insight intg the maost common finds in the archaeological record. Examples from the
Netherlands are presented lirst because of the material under study, and also presented in
chranalogical order per site; examples from Europe are presented aflerwards,

Archaeological examples from the Netherlands

In the repert of Groen-Houchin (2013}, 2 botanical sample frarm an inhumation is described and
analysed, The corresponding inhurmation was found during an excavalion on the cemetery of
the Donkere Begijnhof in Haarlem, which is north of the Waalse Kerk. The botanical sample
included organic malerial and {here was some green discoloralion - copper residue - present, All
of his was present an Lhe skull of thisindividual, Carbon dating of bone indicated that the area
of the cemetery in which this individual was buried, was inuse around 1430-1480 AD: making
this possibly he oldesl example, Physical anthropological research indicated that the individual
was fermale, and age-at-death was established belween 37-46 years, The copper residue was,
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howewver, not only present an the skull; il was also visible on ihe mandible, the atlas and the
upper arms, The botanical sample was used for palynological and botanical analysis, of which
the first praovided no result due 1o poor conservalion, The batanical research yielded ane taxa, of
which approximately 30 fragments were present (fig, 2.9 illustrales one lragment), The
determination of 1his laxa was Rosmarmus officinalis L., or rosermary. There is no mention of any
metal finds, like copper ariran wire, only the copper residue with rosemary leaves on the skull
were docurnented, However, (his individual was apparently not the only one with copper
residue; this was docurnented on 22 skulls and 6 mandibles. However, in the archaeolagical
reporl of this excavalion {de Grool, 2014, p.é4) it is mentionad (hat this residue, semelimes
present as distingt circles or olherwise vague impressions, is both feund in females and males.
Thouwgh sorme of this residue mightl be the resull of ping from clothing, (his was not always the
case, as forexample wilh the aferementlionad individual, No definile conclusions were made in
regards o (he presence of a funerary headdress,; thaugh Groen-Houchin (2013, p.16]) points Lo
the passibility, among olhers, of 3 wrealh containing rosemary, Her short discussion on the
construction and decoralion of a funerary headdress (ased on some histerical data) paints 1o
the usage of rosemary in these crowns and, according 1o the author, therefore indicaling Lthal
this find from the Haarlem site may also be an aspect of this specilic burial custom.

Figure 2.9: fragmant with copper residue and crganic material (Green-Houchn, 2013, p.4).
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Inihe spring of 2003 an archaecloqical excavation look place inihe center of the ity
Ooslerhout {(Sam el al, 2005). Reason for this excavation was conslruction work: he
excavalion ook place prior L& his, Aside from indications thatl a seltlement dating from (he gth
— 11" century was present on that location, there were also inhumalions excavated, A total of
400 graves were excavaled, most of which dated to the 13" — 19" century, According to the
aulhars, maost of the finds and burials indicale a ‘typical’ late medieval/post-medieval cemetery,
though there were some exceplions. During Lhis excavation several individoals — three
complete individuals and twa skulls — also had certain abjects in their grave thalindicaled the
presence of a funerary headdress {Sam ef al,, 2005, pp. 73-75). The authers mention that this
ritual, and Lhis type of burial goods, is known and also found at other sites, 1t appears thal with
these individuals, organic material in combination with copper wire were present and well
preserved, Classificalion of the organic material, which were leaves, indicated Lhat these were
from Buxus Sermpervirens{Sam ef al., 2005, p.74) whichis also known as Common Box or
European Box. Figure 210 illustrates Ihese [eaves found in the grave (on Lhe right) and the
residue {organic and metal) found on the skull during the excavation. Physical anthropological
research indicated that the three complele individuals were bwo women and ane small child,
The sex and age of Ihe lwo skulls is unknawn,
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Figure 23 decoration and the residue on a skull (5am e al,, 2005, p.74).

32



Porlegies (1999} reporls a similar burial custom found in graves in the SU Janskerk, fram the 171 -
19" century, based on bolh archaeslogical and histerical dala from Den Bosch. According Lo
Parlegies (1999), historical data indicale that Catholic children, especially very young children,
were buried with funeral wreaths, These wreaths would mostly consist of flowers; these were
eilher real flowers ar ones made of paper. Parlegies alsa describes that in Den Bosch, around
1875, the wrealhs alsa consisl ol white small reses. These wreaths were placed around the head
as a crown, or a5 an arc over the head, or near the shoulders. The deceased was placed, wilh
folded hands, in the coffin with these decaralions, In addilion, young children were laid on
pillows of collon, and were furlhermaore decorated with anything Lhat was reflective, Oftlen
slivers of Uinfail or gold-like paperwere wsed, but slivers of pewler spoons or fragments of glass
inavaration of colours were also used 1 relledt light and decorate the deceased. Howewver,
flowers were nat the only organic decaration used in this burial custom. Parlegies mentions thal
according 1o minister Hanewinkel, in 1799, green herbs were also used to decorate the
deceased; mostly near the area of the head. Though the burial cuslorn appears in the 18" and
19" century, the usage of these funeral wreaths as crowns appears also in the 17" century.
However, in 1his period of Lime, the usage of these crowns was only permilled when the farmnily
of the deceased paid an extra amount of money Lo the church. Laler, these craowns could be
renled’, Furthermare, Porlegies mentions 1hat crowns would be placed on lop of the coffin
when (he coflin was closed (1999, £.98), instead of around/mear the deceased. Even though
most af ihe 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
{Porlegies, 1999,

Another example of this burial custom in the Netherlands was found in Didam, in Lhe
municipalily of Montferland, Archaeological research conductaed around the Maria church in
Cidam - conducted because of the installation of a sewer — revealed 36 burials (inhumalions),
Inone of the burials, grave 35, the finds indicaled the presence of a funerary headdress, The
individual buried in grave 35 was a young (probable) fermale, as age estimation based on denltal
eruplion and mineralizalion placed the individual in the age range of 14-16 years and
sexualizalion degree of {he cranium scored -1,67 (wilh a telal of weighted faclors of 24)
(Baetsen, 2013, pp. 26-27). It should be noled that due to the yaung age of the individual, the
sex estimalion cannol be definilely concluded, The mast remarkable finds were the metal
fragments consisting of copper and decorated with organic material {textile), which were found
arcund the skull of the individual, The metal decarations consisted of curled and braided copper
wire 1o formvarious flowers and leaves, some were even of iron wire (figure 2.11).
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Figure 2,11 decoration and the residue iteutile) on the skull (Schabhink, 2013, p.355

Other material which was found in the crown were glass beads, sequins, and Lextile, of which
the latter was probably a cap-like element covering the head of the individual and atlached to
the metal decorations. Some paper was also entwined wilh the metal decorations, Because Lhe
skull was intacl and mast of the material preserved, the reconstruction done by Restaura
illustrates this funerary headdress as it probably originally was (Tig, 2.12). The author compares
the funerary headdress, and the material atlached 1o it, @ mourning jewellery from the 18" —
20" century, Cormparing the shape, construclion, and used material wilh finds from Germarty
{(see other funerary headdress examples from Eurepe), this Tunerary 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 232 reconstruction of the decoration on the skull (Schabbirk, 2013, p.37).

34



Papenhoven, Sittard {NL) {Panhuysen, 2004)

During construction work on the cemelery of Papenhoven, Sittard {province of Limburg) three
burial lombs were expased from the 19 and 20" century. In two of those burial tombs a coffin
was slill present, and one of these colfing contained an individual with similar decorations of a
funerary headdress. The individual was, as far as morphalogical features could be analysed (lhe
bones were not laken oul of the coffing, amale with an age-al-death between 44.3 and 55.7
years, Masl of the ¢lothing on (he arms was nol preserved well; the textile fragments an the
lower body were, however, very well preserved. The clothing suggested some sorl of long ceal
or suit {fig. 2,13}, Fragments of metal formed some sorl of crown around the skull of this
individual. Al the lecation of the hands, arosary was also found.
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Archaeological examples from Europe

This example indicales thal even inmodern tirmes, his burial custom and ‘mamriage in death’ (as
named by Venbrux, 1997) is slill present, This recent example of a funerary headdress was
present in Bosco Gurin, a small village in Switzerland. In 1960, 3 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 onwhat an informant had lold him (Venbrux, 1991, £.193), He hen also
addresses the analogy belween death and marriage, the concept of dealh-marriage and why
specifically this young girl was buried with this type of bunal rilval. These aspects of his research
will be sharlly analysed in paragraph 2.2.2, where all of the historical dala on this rilual are
described.

The local baker's daughiler was very ill in January, 1960, She was 18 vears of age, had cancer, and
died in late January of that same year, All of the villagers allended the wake, as averyone knew
the girl. The complete wake and maurning rituals before the burial were quite complex. Venbrux
describes very detailed how the wake was allended, whatl rituals they perflormed, and the
conducted rituals reqarding the burial itseli (1991, p194), During this complex mourning ritual,
older women had made decorations far ihe girl, which were wreaths that consisled 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 Lo the way the young girl was dressed, It appears the priest wanted (o bury the young
girl completely in black, but the villagers {especially the men) were convinged 1hat the young
girl should ke buried as a bride, During he Tuneral mass, maore wrealhs were broughtl and
placed on the coffin. On each comer of the coffin a candle was burning, She was Lthen buried,
sUll dressed in g wedding-dress and wilh the aforemenlioned wreatlhs, decorated with {paper)
flowers and twigs.

I Belgium, a sufficient amount of finds which indicate the presence of funerary headdresses
were also lound in burial conlext, These linds are, in contraslwith the previous example of this
burial custom, rom archaeological excavations, Inhis overview of post-medieval morluary
practices in Antwerp, Veeckman (1997, 12,73} describes a frequent occurring burial custom wilh
sirmilar decorations as described for the archaealogical examples frorm the Nelherlands,
Excavations in the Cathedral of Our Lady {Onze lievevrouwenkalhedraal} in Anlwerp have
yielded also a significant amount of archaeological examples of this burial cuslom, as well as
excavations in the St Paul's Church (Sinl-Paulus kerk). Veeckman (1997) describes the finds as a
‘crown’ made of a metal irame, and this lrame is decoraled wilh Tlowers and leaves, However,
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Veeckman (1997) also describes that often ather malerial is used as well in this burial cuslam;
fabric, paper, metal, and glass are also lrequently found, A detailed overview of Lhese funerary
headdresses was made by Sleel [2007), a5 she made a general inventory of the graves
excavaledin the Calhedral of Qur Lady, and also a grave inventary of ihe 5t Paul’s Chureh, For
the Calhedral of Cur Lady, 5 crypts included individuals buried wilh "doodskroonijes (dealh
crowns). As mulliple individuals were buried in these crypls, mulliple finds of these funerary
headdresses were also present, The funerary headdresses were made of a copper frame ang
decorated with flowers and leaves. One specific Tunerary headdress is described; it is made of 3
copper-wire frame and decorated with green ribbon, white flowers, and green leaves, Thig
construction was worn like a coronel, Other invenlonied decaralions wilh these funerary
headdresses are fabric, and flowers and leaves, frequently made from paper and silk. Moreover,
decarations like glass {splinters) {fig. 2,14 and 2,15} or beads were alsao found on the coronets,
These glass splinters resemble the mentioned reflective decoration by Porlegies (1999] for
Brabant, For graves from the 51 Paul's Church, also 5 crypls contained individuals which were
documented wilh a funerary headdress, The decorations of these funerary headdresses are
similar 1o the gnes found in the Cathedral of Qur Lady.
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Figure 214 small decorative amaments of glass tound with a funerary headoress in burial contoxt (yeeckman andg
Bellers, 2013)

Figure 2.15: small fragrments of glass found with a funcrary headdress in borial context [(Veoeckman and Bellens, 20013)
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Examples of funerary headdresses, or ‘Totenkronen’ or 'Brautkronen’ as they are named in
German, were also found invariows sites from Germany, According 1o Lippok (2011), this bunial
cuslorm was for both Catholics as well as Protestants; this in contrast wilh what Porlegies (1999
mentioned far Brabanl (Nelherlands), Regarding the decaralions, Lippek (20011) reports Lhat the
Basic frame for the funerary headdress is made of 1he so-called leonische Drahle’; Leanic wire.
These copper wires were first made inlhe 17t century in Lyon; hence their name, Later, in the
18" and 19 century, other cities in Germany also praduced Lthase lypes of wires. The copper
wire is coated with olher malerial; this is often gold, silver or zing. The omaments for the
funerary headdress were made by wrapping these Leonic wires around ancther Leonic wire, and
somelimes Lthe formed construction was again wrapped around another Leonic wire, Different
shapes could be oblained; the frequent occurring shapes are ovals, llower or leaf-shaped
objects, where the entwined base could be allached o the main frame. Figure 2,16 is an
example of a diadem formed by Lhese wrapped Leonic wires, it appears thalvariation exist in
these ormaments. Some are loosely wrapped around a Leonic wire; some are Lightly wrapped.
Lippok (2011 reports that these leaf-shaped ormaments are ‘filled” wilh fabric, more wires, or
threads of fabric, Threads of fabric were wrapped especially belween the wires, In addition,
Lippok (2011 reports the usage of (hollow] beads as decorations wilh these ermaments.

Figure 2.16: reconstruction of the decoration an the skulliLippok, 201, p 8L Vicws from abiove; incthe Lett upper
cormaris the forehead,
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Lippok (2011 defines three Lypes of decorations occurring in this bunal custom; a wreath, a
diadem, and a bonnet/cap. The wrealh can be dilferentiatled from the olher types as Lhis one is
completely enclosed. & diadem is oflen only present on the frontal and bolh temporals (mostly
forehead area); whareas a bonnet/cap anly covers a parl of the head, According to Lippok
{2011}, Lo differentiate between a bonnet/cap and a "Totenkrone may be difficull as the use of
bornels/cap in normal” burial custom are presentin this pericd as well, as previously
mentionad, and have quile similarities in decoralions and shape. The usage of bolh 3
bornel/cap and a "Totenkrone is, however, also possible according to Lippok (2011, p190,

Lippak (2013) also conducled a materal analysis on the decorations and ormaments of the
funerary headdresses, Both X-ray [luorescence analysis and the usage of a scanning electron
microscope were used on funerary headdresses (n=48) excavaled from sites in Berlin,
Brandenburg, and Mecklenburg-Vorpemmerm, The funerary headdresses were firs{ analysed
macroscopically; this was done in order 10 gain insight on the probable materials used in the
decaralions and ormaments. As previously mentioned, the funerary headdresses frequently
consist of decoralions and omaments made from Leonic wire; therefore a copper wire coated
with either silver or gold was expected, The material analysis using Lhe X-ray flugrescence and
the scanning electron microscope were used Lo gain a delailed overview - the chernical
composilion of the malerials used inthese funerary headdresses, This chemnical compaosition
allowed more dala 1o be extracled frem Lhese funerary headdresses, aspects such as dating,
production centres, and trade routes were possible to analyse based on the chermical
composilion (Lippak, 2013, R8T The macroscopic analysis resulled that mast of the funerary
headdresses consisled of braided wires of copper. These were the aforementioned Leonic
wires, coated wilh gold and silver, and were shaped into ernaments by wrapping and braiding
into leaf-shaped objects and flowers, The ormaments were, like previously described, decorated
with paper and silk. Mareover, bolh round as well as squared wires were used for the
decorations.

The wires as well as the (hollow) beads and pearls were then furlher analysed with
alcrementioned methads. The results indicaled thal the wires mostly cansisl of, as expecied,
copper [Cu), The coating would be silver, as high levels of Agwere noted {fig. 2.17), Moreaver, in
some wires a concentration of nickel (NI} and zing (Zn), in caombination with copper, were also
noted, The combination of copper and zine indicates brass. The presence of nickel may also be
from the coating according 1o Lippok (2013, p186). I should be kept in mind that the alloy of
copper, zing, and nickel, which is called mickel silver or 'German silver’, can also be present, In
conclusion, the Leanic wires which were chemically analysed are indeed copper wires coaled
with silver, Maregver, one of the decarations on a funerary headdress was a metal-fabric like
object. Inthis, metal hreads were braided with silk threads (fig. 2.18a). The construclion, shape,
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and lype of this metal-fabricis quite similar to the previously described object from Aalst {see
previous paragraph), Anolher remarkable decoration on this object was the fringes of metal
braided with silk threads; the used alloy was brass (fig, 218k}
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Olher decorations documented on the funerary headdresses were either pearls or beads, For
example, a real pearl was present with a gamel ormament on the crawn {Tig. 2,193), In addition,
some of the funerary headdresses had imilation pearls as decoration; Lippek (2013} indicales
that these may have been lor the less weallhy families, The beads found on the crowns are
made of glass, and are oflen coloured (fig. 2.19b), Moreover, other decorations reporled by
Lippak (2013) are sequins, or larger metal ‘leaves’ (lig. 2.20).

M =
Figure 2.19a, he et (a) pearl, Loonic wire, and gamet grmament (Lippok, 2003, p 197}, Right (D) holowe glass beag
vsed as decoration [Lippok, 2013, p.199),

0,25 cm.
Sy

Figure 2.20: decorative sequin-like object (Lippok, 2013, p.194),

Anolher, historical example is described by Miller (2006, A funerary headdresses is described,
which is illustraled ina portrait from the S Nikolai in Luckaw. Inthis portrail, 2 deceased young
girlisillustrated, She wears, according to Miller {2006} a funerary headdresses made of roses
and rasemary leaves, A similar wreath, ormore abouguet, is also present inher Llap and inher
hands. No melal/copper frame is reported, bulilis possible (hat this was present to support Lhe
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flowwers and rosemary leaves, Mareover, ather archaeoclogical examples from Germany indicate
that the location of the funerary headdresses does not always have o be near the head; (hese
‘Brautkrone were alse placed in lhe hands in the deceased {fig. 2.21), The ‘real’ funerary
headdress, however, slill remaing a more frequently documeniad object; for example, one
"Totenkrone’ from the 19 century is present in the online database of the ‘Staatliche
Kunstsammlungen Dresden’ and is still intacl. According Lo the database, it is a srmall funerary
headdress {(bemxBom) and no further delails are presented. This funerary headdress does
illustrate the variation of decorations that can and may be present {fig, 2.22).

o St diatchiolasiz Wien

e o AN
Figure 2.21: an example of & ‘Bravtkrone ' placed in the hands insteas of on the head (Nouwer Schottentroedhaf}
(Stadtarchdolegic Wien, 2013).
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Fiqure 2.22: a 'Tateakrene from the anline datahasce of 'Staatliche Kunstsammiungen Dresaan’, Inventory numiar
B2290 ihttps/skd-onling-collection,skd. musaum,),

More archasological exarmnples come from sites such as Aknum {Kirchenburg) and near Leipzig
(Hewersdor(); the decarations of these funerary headdresses are similar as Lthe decoralions
mentioned by Lippok (2011, 2013}, Infigure 2.233 and 2.23b the Leonic wires and Leonic Tlowers
are visible on the skull fwith of course the comrelating green discoloration of copper} and
espedially in figure 2,23k the decoration wilh beads is visible,

Figure 2.23a, b: et (al: skull with remnants of a " Taterkrone’, cacavated in Ankum (Law, 201, photograph by
Hegenarth-Jides), Right (o) a ' Toteakrone tound in the grave of a voung fermale (Richter and Schaidemantal, 2013).
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Examples from (he United Kingdom regarding funerary headdresses or sirmilar finds which are
related to this lype of burial custom were researched by Morris {2003; 20115, In one of her
research articles (Morris, 2003) she describes her hieldwork conducled at five churches, where
these 'maiden garlands’, as named by Morris (2003), are still present, These churches were
lacaled in Shropshire, Derbyshire and Staffordshire and the fieldwork was conducted between
19920 and 2002, which includes documentation of the garlands. Besides the hislorical
background on the garlands, which will be discussed in the next paragraph, she also addresses
the form and construclion of these decoralions. It appears that the garlands as they are known
from sites in the Uniled Kingdom differ in their form and construction when compared 1o the
earlier mentionad finds from the Netherlands, Belgium, and Germany, Morris describes how (he
maiden garland is often constructed on a wooden frame, I is formedin a beehive/bell-like
wooden construction {Tig. 2.24), Oflen hazel or willow was used, and lhe complete object is
quile heavy, The construction on the garland is done by men as well as women, the men waould
make the wooden frame and wormen would decorale Lthe frame. These decaralions would
consisl of Nowers, ollen made of paper (Merris, 2003, 2.358), The phenarmenaon of these paper
decorations also appears in different forms; paper gloves decorating the garland are cormmon
and 1he complete garland can alse be made of paper {(Marris, 2003, 2.35%). Howewver, garlands
made of gold or silver wire are also known in hislorical sources, and Lhese were decoraled with
silver ¢loth, horn and ribbons, According 19 Morris (2003, £,.360) the most commaon shape and
form bell-shaped construction with paper gloves, and ribbans with some delails about he
deceased,

Instead of placing a crown-like objecl on the deceased's head, which is apparently maore
commoen in the Nelherlands, Belgium, and Germany, 1his bell-shaped construction with
decoralion was placed on top of the coffin during the ceremany, The individual was, however,
not buried with this lype of decaoration, After the individual was buried, the maiden garland
waould hang in the church for a period of lime (fig, 2.24),

e /P8

Figure 2.24: ‘maiden garlands’ hanging at Holy Trinity Church, Minsterley, Shropshire (Marris, 2003, p.262}.
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Lsually, the garlands were removed after 12 maonths of maouming from their place in church. In
some cases, the garlands rermained aller this mourming period; Morris mapped and researchad
the garlands which are still present in churches {Tig. 2.25). In addition, this burial custom is slill
maintained in Hampshire,

Key

* Examples recorded

¢ Examples still existing

W Custom still maintained

% Examples recorded (added)
Example existing (added)

Figrure: 2.25: map showvang the distribution ¢t 'maiden garlands' in England and Wales (Morris, 2003, p.361).



Furerary headdresses have also been documented al archaeclogical excavations in other
regions of Eurcpe. They are reported as a lrequently accurring find or common burial custom in
the post-medieval or the early modern period, As they are mentioned as a commaon burial
custorm, the inds and therefare the construction as well the decoration of these funerary
headdresses are aften not well described:; their presence ingraves is naled and their meaning is
shorlly discussed. Blazkovd et al. (2015) report the presence of funerary headdresses in Cathalic
churchyards, from sites in Central, Weslemn, and Southerm Bohemnia; he detailed finds and
construction of these funerary headdraesses were, however, nol described, Funerary
headdresses were alse found in graves [rom Linkdping, Sweden, Tagesson (2015) does describe
these funerary headdresses, or funeral coronets, and reports them as decorations thal consisl of
wreaths and flowers, intertwined with copper threads. In addilion, glass beads are alsoused Lo
decarate these funeral coronels, and as figure 2.26 illustrates, Lhe decoration can alsa consist of
copper threads inleriwined with leaves,

e & P =~ o _;
Fiqure 2.26: decorations of funaral caranecs from Link3ping, Sweden (Tagesson, 2015, p.29l.
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However, addilional information aboul this ritual was alsa gained by analysing written hisloerical
sources, Due (o (he fact thal this ritual appears in a relatively recent period — generally, 1600
urtil nowy — information about haw, why and who was buried in his way is notl presentin the
archaealogical data, Moregver, previous conducted studies en this Bunal custom also provided
addilional data regarding these aspects.

Time period

Though generally this burial cuslam is knawvn fram the 177 century and is, based an more recent
sources (Venbrux, 1991 Morris, 2003}, in some areas still conducled, the exact period inwhich
this burial custorm was first conducted is nol known. The earliest example of a funerary
headdress in the United Kingdom dales fram 1680 {(Marris, 2003, p.357). The archaeological
example ¢l a funerary headdrass found in Haarlem, il this was indeed one, appears tobe from a
rmuch 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 irom Belgium,
howewver, indicate the usage of this burial custom started in the lale medieval period, wilh a
coentinuous usage throughout the past-medieval pericd/modern periad. Al some peinlin the
17" century, though, the usage of this burial custom probably decreased. As previously
menlioned, Parlegies (1999, 991 notes that usage of funerary headdressis enly permittedil
the farmnily of the deceased paid the church exira money or rented’ therm. Kok (1990) mentions
thalin the 17" century, this burial custom was seen as ‘superslitious’; which is also mentioned
by Hirsch {1921, p.44}. Furthermore, Hirsch (19213 and Kok (1990, p.174) note (hat in 1656, {here
was an atlempt o forbid this burial cusiom and to display deceased children with these crowns
{i.e. poriraits; though this still occurred {see fig. 2,271, This may very well be correlated wilh the
overlake of the Protestant Reformation; though Lippok (2011} reports no difference in the burial
custom during Lhis period for Germany. Groen-Houcin {2013, 213) also presents data that
correspand with a decrease of this burial custom in Lhis Lime pericd, Kok (1990, £.158) adds that
because ol 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
thern, are both archaeologically and historically notl well represented. U should be keplinmind,
howewver, that a decrease in this burial cuslom or prohibited usage of this burial cuslom may
have resulted in a vanation of the burial custom; such as the decorated shrouds, This has, of
course, consequences for the archaeclogical visibility of the funerary headdresses from the 170
century,
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The terminology

It should be noted thal varicus lerminologies appear in the literature, ihough their definition is
nol very differenl. Throughout this background chapter, a variation of terminalogy was already
used; 'maiden crowns’, ‘death crowns’, Tuneral coronets’, Tuneral wrealhs' etc. The variation in
terminalogy of this burial custom, as well as the olher processes regarding Lhis burial custom
{the process of decorating the deceased) made analysis, both for archagological examples as
well as historical data, quite difficull, The variation in terminology of this burial custom is shorlly
discussed, as thisis correlated with geographical region{s] and may indicate slight differences in
burial custom. Far example, the decoration of the deceased was, al least in the easterm and
southernregions of the Netherlands, called ‘pelen’ (Kaok, 1990, p.122; Partegies, 1999, p.97).
Roughly ranslated, ‘purification’ or ‘cleaning’. For olther regions of the Nelherlands, there are no
data onwhal this specific aspect of this bunial custorn, the decoration of the deceased, is called
or named, Moreover, Lhe aforementioned archaeological examples never refer Lo a specific lerm
for this cerlain aspect of (his burial custom,

However, the decorations do carry different names. Hirsch (1921) uses the terminalogy of
‘garlands’, and never refers 1o the decorations as ‘aowns'. [Lseerns ihal this is corelated with
how Lhe decoralion was made. Both Hirsch (1921) and Kok (19903 describe (he rilual in general
quile similar [see below], and bath refer Lo a poem by Van DenVondel called "Uitvaert van miin
dochierken”. This poern was wrillen around 1626, and was abaut the luneral of Yan Den
Vondel's young daughler. In this poemn, and also menlioned and interpreted by Hirsch and Kok,
Van Den Vondel illustrales how hig young daughter is buried but also, more impartantly, how
these ‘decorations” were made, The decoralions are referred (o as ‘garlands’. These ‘garlands’
were made by a friend of the daughter, or as told in the poem by a ‘speelnool’ {playmate]. This
playrate apparently ‘braided’ a garland of rosernary, which was given 10 the deceased,
Parlegies (1999), Kok {1990}, and Hirsch {1921) mention thal the making of the decorations was
oflen done by classmales, playmates and [riends, Hirsch (1921) adds that in a Dulch song ('t
Hoedjes maecken”, from , de Amsterdarnsche Vreugdestroom”, 1654) iLis mentioned that thege
decoralions are also made by certain 'beleefde mayden, indicating girls ar young waornen. In
addilion, Hirsch points out that usually wormen made these decorations, who were ¢alled
'hoedjesmaecksters' and were paid 1o make these decorations. As bolh the song "' Hoedjes
maecken” and the term ‘hoedjgsmaeckstiers’ use the word ‘hoedjes, which means hat’ or hats,
il seems thal besides 'garlands’ the term "hats' was also used. Groen-Houchin {2013, p.13) also
reports Lhe frequent usage of the Lerm "hat” in hislorical data, which can be translaled to
‘garland’. The ysage of the term 'hat’ is no surprise, as il seems from both archaeological data
and hislorical data (fig. 2.27} thal ihe individuals were oftlen decorated wilh cerlain caps made
from Llextile. In addition, Lippok (2011} also mentions the wsage of ‘caps’ (Hawbel in combination
with other types of funerary headdresses can occur.
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Figure 2.27: portrait of deceased child woanng a cap and a funerary headdress, Partrait is by | de Stomme, made in
1654 {Hirsch, 1921, p.43].

Other literature (Veeckman, 1997, Steel, 2007 still refer to this decoration as either 'crowns' ar
‘deathcrowns’, and avoid Lhe use of the lerm 'hal or 'garland’, Moreover, Lhe terms ‘funeral
wreaths' ar funeral coranets’ have alsa been used (Morris, 2011; Tagesson, 2015), The lerm
commoenly used in the Uniled Kingdom is then again 'garlands’, though the examples from the
Netherlands indicate the term “crown' is used inthis region,

As previously noted in the introduction chapter, amaore general term was established for (hig
sludy Lo cover all possible varialions of these decoralions, The lerm funerary headdress’ is used
in this study to cover all decorations related (o the head and therefore also possibly Lo Lhis
specific burial custom,
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The decoration

Though the archaeological examples gave some insight, it is still a limiled view of the complele
decoration of a funerary headdress. Analysing histerical sources on this burial custom allowed
aclding more data on decaration and construclion of a funerary headdress. Hirsch (1921) provides
the following data on this bunal custom (translated from Dutch): "Unmarried individuals, young
or old, were decoraled in the coflin wilh garlands, which were composed of braided flowers,
green and gold leaves”. This is again from the poern by Van Den Vandel, and Kak (1990)
describes the ritual, as previously mentioned, quile similar, Though Van Den Vondel describes a
garland made of resemary, olher authors peintio variations — though generally, these
decaralions are oflen plants, Mlowers or even {green) herbs (Kok, 1920; Portegies, 1999).
Rosemary did, apparently, occur quite frequently in the construction and decoralion of a
funerary headdress (Groen-Houchin, 2013), In her analysis of rosemary whichwas found in a
passible funerary headdress from Haarlern (a3 previously mentionad), Green-Hauchin (2013, pp.
12-13) discussed the symbolic presence of rosemary inburial context, In late medieval/post-
medieval poetry rosemary is often displayed as a symbol of elermily, as it is evergreen, and i3
named a funeral flower', Furthermaore, Groen-Houchin {2013, £.13) discusses shortly three
sources Lhat repaort the usage of rosemary in burial context; specifically in funerary headdresses,
These decoralions are sirmilar as described by Van Den Vondel; a garland braided of rosemary.,
Imaddition, it is also mentioned thal ihe deceased was decoraled with [lowers and harbs, Van
Sasse van Yssell (1897) describes the burial customs for deceased children and unmarried
individuals for different areas of Brabant, the Netherlands, Il was a cuslom 1o place the
deceased child on colton wool {either a pillow or ‘bed’ of cotlon wool). Inhis or her hands eilher
a sprig of flowers (real ar 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 Tlowers around Lhe
head or shoulders”, These "arches were made by young girls fram the village/neighbourhood,
Inaddition, Van Sasse van Yssell {1897y mentions the shreds of gold-like paper and Linfaoil thal
are present in the coffinand on the deceased; this is also mentioned by Partegies (1999}, thaugh
he also mentions glass splinters or slivers of tinfoil, These shreds of reflective paper appear also
{0 be used for he deceased of The wealthy'; but indicate that reflective material was frequently
used in this burial custom, Last, the unmarried adulls were not 1o be buried wilh a sprig of
flowers, bul with a rosary. Van Sasse van Yssell (1897 alse mentions thal a funerary headdress
orwrealh/archwas always placed on the head of an unmarried person; the absence of 3
funarary headdress/arch or wreath would indicale Lhe deceased did not live a chasle life,
Another decoration, mentioned by Schrijnen (19307 for the reqion of Brabant, documented for
burial customs of children, i a cross made of ‘green and flowers”, This decoration was made by
young girls, carried during Lhe funeral service by children, and was placed onthe coffin, After
burial, ilwas placed on the grave, inslead of on or wilh the deceased.
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Toillustrate the funerary headdresses and the corresponding decoralion of the deceased, a few
photographs of deceased children are displayedin figure 2,283, b, and 2,29, Figure 2,283 is 2
photograph made in 1906, whereas figure 2.28b is a pholograph made in 1897, Figure 2.2%9 is a
photograph from a later date; this was made in 1971, All of the phatographs illustrate the
funerary headdress wom on the head, as well as the sprig of flowers placed in the hands of the
deceased child. Moreover, Lhe children are dressed completely in white clothes/shirt. [Uis,
however, nit possible to determine based on these pholographs if refleclive matenal, such as
shreds of tinfoil or glass, were present inlhe coffin. In addition, Richler (2010} researched
funerary photagraphy, or ‘Totenportrats fram the 19" century, One of the photlos she
researched and described is of a deceased baby (fig. 2.30). The baby is dressed inwhile shirt,
decarated with oak leaves, and a funerary headdress with white flowers is present, Richler
{2010) mentions hatl the oak leaves symbolize freedom, power, and hape; hough they also
syrnbolize elernal life. Note thatin the other pholagraphs (fig. 2.283, b, and 2,29 oak leaves are
nol present, bul the decaralion fwhite shirt, crown of Tlowers) is very similar,

Figure 2.28a, b: lett {ay photograph of 3 cogeased ¢hile (1904), Right () another photegraph of 3 cegeasad child
18971 (Sligoers, 1998).
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Figure 2.30: photograph of a geceased chile with decorations, no date, locataed inBasel (Richtar, 2010, p.204),

33



Based on historical data as well archaeological data, two very distingt vanations of these
funerary headdresses should be established, These are the differences, in appearances as well
as how/where {he funerary headdress is deposited afler the burial ntual, between data from Lhe
United Kingdom and the rest of Europe. The 'maiden garland’ as described by Morris {2003,
201) 15 quile different frorm the funerary headdrasses described based on data from the rest of
Europe. As previcusly menlioned, the maiden garland’ documented in the Uniled Kingdom is
made from a bell-shaped cbject, which is decorated. This type of decoration is neverwom by
the deceased, and is placed on the coffin during the funeral service; afterwards ilis placed in
chureh, The shape, however, doas resemble a crown-like shape, though of a larger size. Though
the decoratian is generally rmade of wood, unlike the ather decorations decuomented for Europe,
Morriz (2003} does note hal melal was also used. I should be noted that the decoration of
both the "English’ and (he cther funerary haaddresses are similar. Onbolh iypes of funerary
headdresses the flowers, leaves, ribbans, and paper are present. The ‘English maiden garland’,
however, also have paper gloves atlached and occasionally a ribbon with the details {i.e. name,
age) of the deceased. Though similar decorations and customs of placing the decorations an
Lop of the collin have been reparled lor the Nelherlands (Schrijnen, 1930; Porleqgies, 1997, p.98),
it seems that this aspect of the bunal custom accurs more frequently in the United Kingdom
than elsewhere. Based on lhese varialions, it can be concluded that though the intention of this
burial custom i3 the same, the manner inwhich the custom is conducted differs.

Why and who

Both in historical data, as well as some reporls on archaeological examples for Lthis burial
cuslorn, there is mention of why and for whom hese specific decorations were made,
Moreover, same sources describe who made Lhese decorations; some of lhese were previously
mentionad (Hirsch, 1921, Kok, 19920). The reason for these dacoratlions, and especially Lhe
reflective material was, according 1o Porteqies (1999 1o both familiarize 1he young children, and
friends of he deceased, wilth death, Ilwas a custom thal everyone, and especially children, saw
the decorated young child inhis or her coffin, Their deceased playmate and friend was
Beautilully decoraled: in a way that he or she represented an angel thal would “pray for them
all”, This beaulification of a deceased child, in order 10 present Lhe child in a slate of 'happiness’,
is alse mentioned by Van Sasse van Yssell {1897), Olher sources, however, indicate thal ihe
decoration and presence of the crowns is 10 present the 'stale of virginily” or the "purity’ of the
deceased (Van Sasse van Yssell, 1867; Veeckman, 1997 Morris, 20073 Lippok, 2011}, Another
explanation for this burial custom is often the 'Brides Of Chrisl {Tagesson, 2015), or a ‘marriage
indealh’ {Venbrux, 1997); indicaling that the individual was unmarried and as marriage was an
imporlant aspect, the deceased should be married, Veeckman (1997] refers to Lhe deceased
who were buried with 1his custom as 'witte lijken' {white bodies), They are seen as pure and
innocent, as ihey 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 (hat Lhe
Totenkrone are g symbol for virginily, thaugh it was a custem Tor everyone who died unmarriad,
the funerary headdress is ollen viewed as a luxury itemn. [t may therefore alse be a
representation of the wealth of a family, Lippok {2013} reports the usage of real pearls as well as
irmitation pearls, the Laller probably [or the less wealthy, In all previcusly mentioned studies and
hislarical dala, the decoration is for "everyone, unmarnied and regardless of age”. Howewver,
children appear {0 be most frequently buried with this burial custom; though historical data also
indicates that unmarnied adulls, either male or female, were also buried wilh a funerary
headdress {e.g. Van Sasse van Yssell, 1887), The decaralions and the funerary headdress were,
according Lo various sources, made by young girls from the village or neighbourhood. Van
Sasse van Yssell (1897) describes how the decoralions were made by young girls, and that
these girls themnselves paid for any expenses o make said decorations (e.q. [lowers), This was
both done for children and unmarried adults according Lo Van Sasse van Ysselt (1897). Schrijnen
{1930) reporis a different kind of deceralion, as previously mentioned, bul these were also made
by girls from the village or neighbourhood. This is supporled by dala from Hirsch {1921}, Kak
{1990}, and Porlegies (1999} the decoralions and funerary headdresses were made by
classmales, playmales and friends of the deceased child. And, as the peem from Van Den
Vondel indicates, the decorations were also made by a clase friend of the deceased child. There
is, hawever, no menlion af who makes (hese decaralions for unmarried adults. Hirsch (1921)
describes, as previously mentioned, how these decorations were made by young wormen
{beleefde mayden' and 'hoedjesmaeckslers’) in general, L would seemn these young women
were paid Lo make such decoralions, in contrast with whal was previcusly noted by Van Sasse
van Yssell (1897}
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Though there appears 1o be some varialion in the decoration, the overall appearance of the
funerary headdresses based on archaeological examples and historical data from the
Netherlands and Europe illustrale a burial ritual involving a crown-like decoration made of iron
or capper {alloy), which is placed on the individual's head. The metal frame of the funerary
headdress consisls of braided and wrapped metlal/copper alloy wire, which is decorated with a
variety of organic material.

Based on all aforementioned archaeological examples and hislorical data from Europe, iLcan be
concluded that the wsage of the Leonic wires in a funerary headdress is quite commaon, These
wires of copper alloy, coated with either silver or gold, were not only used as a frame; the wires
were alse used, by wrapping wires lagether, 1o creale lloral and leal shaped ormaments which
were placed on the frarme, Especially these floral and leaf shaped omaments are very commaon
in lhe decarations of the funerary headdress. In addition, these ormaments were decoraled with
fabric {especially silk) or paper, This was done by either wrapping lthreads of (abric or paper wilth
the Leonic wires, or the armaments were covered by these materials. Howewer, sometimes flaral
ormaments were alse created using these materials; these were alse added Lo the frame.,

Additional decorations an the funerary headdress vary from this point. Most commaon is the
usage of real llowvers, oflenrasemary or roses, or artificial flowers, made from paper or fabric,
Using green leaves or green herbs as decaration also occurs; though there appears 1o be no use
ol one specific plant type, Archaealogical examples lrom Germany and al least one
archaeological example from Lhe Netherlands (Didam) indicate the usage of beads as
decoration. Inaddilion, both archaeological examples and historical data indicate thal the usage
of reflective material {e.q. glass) in this burial custom is comman in the Nelherlands and
Belgium; though not widely used in the Netherlands. Whelther lack of archaeological data on
this aspect is due {o local usage ar excavalion lechnigues, is impossible to conclude.

The (ocation of the funerary headdress does nol appear Lo vary in archaeological examples as
well as historical data; all indicale thal {he crown is around Lhe head of the deceased, I{ should
be noled that similar decaralions, but located inthe hands, also accur, The shape of the funerary
headdress does, however, vary. The differentialion made by Lippok (2011} appears to be a
carrecl and wseful one: 1) a wreath, or closed crown-like object worn arcund the head, 2 a
diadern, which only covers the forehead and bolh sides of the head, and 3) a cap which covers a
majorily of the head, moslly on lhe back of the head, ILshould be kepl in mind that all canbe
decoraled as previously described, and in addition some of these objects may accur
simullaneously in the grave, Lippek (2011 mentions thatl a cap, which may also be an object of
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narmal’ use di.e. a hat), may also be in combination with a wreath, and therefare indicale that
this burial custom was indeed conductied. This may, however, be dilficult 1o assess solely based
on archagological data.

Based on the afarementionead varialion in the decoration of (he funéerary headdresses, il can be
concluded that this burial custom may have some regional differentiation. In general, with 1he
exceplion of the 'maiden garlands' from the United Kingdom, there appears 1o be quite some
simmilarity in this burial custom; the varialion may indicate a persenal adaption of the buorial
cuslorm. The general trend in the decarations is, however, maostly floral or leal-shaped, in
coembination with organic matenal.

As previously mentioned, the 'maiden garlands’ from the Uniled Kingdom are slightly different
in appearance than other known examples of funerary headdresses from Eurgpe. The
decarations onbath objedcts have, however, quite some similarity, The inlenlion and general
decaration of both the "English’ and Lhe clher funerary headdresses are similar, but
archaeological and historical dala indicate al least differences between how this burial cuslom
was conducted, and the overall appearance of a funerary headdress.

Hislorical data correspond with the archaeological data, even though not all mentionad types of
decoration can be found in lhe archaeological datasel; this is of course due 1o preservation and
censervalion, The mentioned decoration by Venbrux {1991) such as candles burning on each
cormer of the coffin and the specific clothing is often nol visible in the archaeological record,
Though described in historical sources and found in the archaeological record, there are still
remaining queslions regarding the funerary headdresses, especially on ihe identification of this
burial customin the archaeolonical record.

Aforermentioned data, bath the archaeological as well as the histarical data, are presentedin
lable 2.2 for a general overview, Dale and/or pericd have been added, if (hese dala were
available. Also, summarizing these dala from lable 2.2, a few incrganic and organic matenals
can be definitely expected inthe burial custom of the funerary headdresses; this is presented in
lable 2.3, This general overview af {he funerary headdresses and their appearance are a solid
Base to conduct this study; using the methods and matenals described in the next ¢hapter the
archaeolagical visibility and identilication of funerary headdresses can be researched.
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Tahle 2.2; overyicw of the archacolegical examples of tungrary headdressos, including period,/ date and finds,

City courtngss e PericdsCate Decorat ordmatenal

Hzarlem, ML 1430-1£580 gree disceloralion sn s<dll, reardio.e, at.as. upper limbs

copper d scaloration are oresende ol resemary leaves

Crasterhout, ML =700 leaves zncd copper wore

Didam. ML 1700-1%00 gree) discelo-alio osn axull

capoer wire, Leoris flowers, Leanic wirg

glass bezds. sequing

texlile, paper

s-Herogenoosch, ML 1800-1500 flosvers dreal o- made 27 paperdfatric)

glazs splimters. unfo | geld-like pape-

greer neris [based or histoncal data)

Sirtard, ML 1200-2004 meta. crowey abject

lor g coalssuil

Busro Cerin. Swileerznd | 1960-now? werealls mace ol tw gs aro Daper [Loweers

wendirg dress

Belgium late madiawval meta. crewey abject

fpost-mecieval | flesers real ar mace of pape-/1abrics<ilk)

fabric, paper ikoan)

beads, glass, glass spinters

Cermary 1400-1500 capper wire, Learic weires, Leomis oy s

fabric, paper rikoan)

fleswers dreal or made of papeTaor ofsilk)

glass bezos. sequing, pearls

Lniter: Kingdom 1400-1%00 kel shaped constrocticndween raresmeral rare

fleswers freal or made of paperifabricysilk), paper gleves, riobors

Swvedan posl-macieval | Leoris wire, Lagaic Tlowers

Beads
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Table 2.3: overyvicw af expocred maternial and decorations inarganic and organic) for the funerary heagdresses,

[narganic Drganic
Learic wires/Leonic flowers FLOWars (rOSemary; rascs)
Coppearwires Faper iriboontlewer-objoct)
lrom warns Silk inbborn/flower-objoct]
Beads (glass) Toxtile/Tabric ribbontlower-abject)
Smaller metal wares {tringes) igreen) Herbs
Loaf-flonweer chjects of motal Leaves
GClass (shrecs/splinters)
Fearls or imitaticn poarls
Seguins

59



a0




3. Materials and methods

I this chapler the research meithods vsed in this thesis will be described. As this research
consists of mulliple aspects, different methods and lechniques were necassary and were
applied. First, the methods vsed to select the sample under siudy will be presented, The
meihods vsed for the physical anthropotogical research will then folfow, followed by the
meihods for documenting the burial ritual, and then the methods used for the chermical analysis
will be described, Also, a short description on the database is also provided,

3.1 Selection process & start research

As presented in the introduclion, during the excavation in Oldenzaal il became clear that
numerous individuals had green discoloration present on the skull and/or on postcranial benes,
It was not possible W analyse all of the individuals with green discoloration, and in addilion
some are probably not relevant for this sludy {i.e. only a small concentration of green résidue in
combination with no indication of any melal decoratian or melal 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 discoloralion, Befare Lhe slart of this research, the excavators
had made a pre-seleclion list of individuals who had in Lhe field been inlerpreted as individuals
with 'crowns', These are the individuals (n=1%5) of which it is cerlain a funerary headdrass is
present, based on artefacts {elements of the decaration present) and the green discoloration on
the skull, However, more individuals (n=33) were added t¢ Lhis pre-selection, Thewgh ne
specific decorations were present, hese individuals were selecled based on Lhe
presence/amount of green discoloration {and the location; mainly the skull), the
preservalion/censenvation of tha individual, and the preliminary sex and age assessments made
during the excavation, As {or preservalion, only individuals with a good Lo average preservation
were selected Lo ensure maximal data on the biological profile and to ensure the [ocation of the
green discoloration could be established (e.g. possible indelerminable skeletal elernents), The
field sex and age assessments were used 50 an equal distribution of males, females and youndg
indivicuals was present in the selection; as this study used Lhe hypothesis thal a funerary
headdress can be present lor any individual, regardless of age and/or sex, Though the sex and
age assessrments were nol always carrect, il gave at [east an indication of the sex and age
distribution in Lhis seleclion,
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The final selection contains 48 individuals; in lolal 15 adult males, 17 adoll fermales, & juveniles
and 10 children {16 young individuals in Llotal) were selected, Afler the full physical
anthropological analysis lhese numbers shifled; but these will be presented in chapler 4, The
distribbution of these individuals in the cemetery is presented in figure 3.1, In table 3.1 an
overview of 1he final selected find numbers and their field age and sex assessment is presentead,
The age categories mentioned in this lable, and used throughout this research are "adull' {'A),
young adult’ ("YA'), juvenile' ()1, and child {'Ch), Sex assessments are either M/ M? imale or
male?yorF/ F/ )7 {female or lermale/juvenile?). For the younger individuals, 1he sex assessment
i3 'U' {from 'unknown’, indeterminab|e).

1600

48

N s - selected graves

excavated graves

0 s— U — 25M
260050 260100

260150

Figure 3.1 overvicw of the oxcavated graves at the Plechelmusplein, The graves in red are thie selecred graves far this
rascarch,
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Takle 3.1; overyvigw Of selected tind numbiers used for this research, Ao and sox Catagaory are prelimimary; these are
fiedd determinations.

89% A M
912 A F
1024 A M
1100 A M7
1205 J u
1260 A F
1323 A F
1377 A F
1694 A F
1695 A F
1707 Ch U
1773 A F
1796 A M
182 A M
1835 A F
1875 A M7
1837 A F
1927 J U
2007 J U
2243 Ch U
2278 Ch u
2366 A F
2403 A M
2611 Ch u

3087 A w7
2290 Ch u
2426 N "
3515 J u
2797 A F
3974 A M
4139 A |
4453 A Fel?
443 it kA
4349 it kA
4391 H F
SHI0 J u
L7 J u
£931 N "
6205 N "
6211 th u
5260 h u
G373 th U
4451 th U
5475 Ch u
5473 il Fil?
S5H82 N F?
&74% H F
4785 N F
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3.2 Physical anthropological methods

To analyse and decurnent the human remains Tor this research, the guidelines from the Manual
for the Physical Anthrepological Report were used iMaal, Van Der Menwve and Hofl, 2012), This
manual censisls of guidelines and methods for the dental analysis, sex assessment, age
assessment, eslimating the ante-morlermn stature, recording the pathology, and more. Based on
farms, tables and ligures each part of the complete analysis could be done. The camplele
physical anthropological reporl used inthis research consists of farms from this manual and
addilional forms from Raphaél Panhuysen, which will be described here below. Unless
explained olherwise, for example if certain raits were missing and could not be scored, Lhe
melhods explained below were all used,

The first form desaribes the administrative parl of the individual: arlefact number, level, date of
recovery, site and phelograph numbers. When this form is filled cul during (he excavalion, the
anatomical poslure can ba drawn, This was nol the case [or this study, since the human remains
were analysed ailer excavation. Furthermare, this form conlaing a small summary of all the
olher forms thatl follow, sex assessment, age assessment, anla-marilern slature and any
pathological remarks; all far a quick averview, In the 'overview' Lable on Lhis form a small
summary has been made of any palhological rermarks or remarks in general (preservation far
examplel, whelher and which bones were taken apart for the chemical analysis, or for Lhe
complex melhod (see age assessment methods), and a summary ol the artefacls and
amount/location of the green discoloration {f present).

For the skelelon status, cranial and poslcranial, the reporter can either indicate absence or
presence of certainbones an (he corresponding form. Any pathological remarks can also be
indicated here, The cranial slalus form also requires the cranial index, This can be calculated by
taking (he maximum lenglh and the maximum breadth, and then dividing the breadih by the
length, The maximum lenglh of the skull can be taken from the glabella onlo the
opisthacranion, The maximum breadih can be taken from euryon o euryon — the most lateral
sides of each parielal bone, The cranial index calculation is divided into three ranges;
dolichocranic fup toe 74,9mm, long skull), mesocranic (75 0mm — 79 9mm, average skull) and
trachycranic (B0mrm and mare, shorl skull), There is an additional cranial form, to indicate the
presence ol the audilory ossicles and the synostasis of the synchrondroses. For the post-cranial
slatus there is also an addilional form Lo indicate any non-metrical varialions {e.g. sacralisalion
LS, lumbarisation $1), Both have been added and used Tor the documentation of the physical
anthropological analysis.
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The dental paragraph provides an overview of a complele dental analysis for each individual,
For this, there is a forr for the permanent teelh and the deciduous 1eeth. On the form, the
reporler indicates the slatus of each tooth, The complete maxilla and mandible (as far as these
are present) are analysed [or teeth which can be inspected in jaw (1}, missing positions of the jaw
{M}, unerupted teeth (U], post-mortemn lost teeth (P}, ante-morlem ost teeth (A) and
congenitally absent teeth (C). The number of 1eeth assigned {o these classilications should add
up in the equation: the number of (normally) erupted leeth + any supermumerary is equal 1o
number of inspecled teeth, missing positions, ante-mortem loss and post-maortem loss
together, The maolars are alse inspected and scored Tor any atlrition, using classifications
(Brothwell, 1981; Maat, 2001}, This altrition can aid in the age determination {see below). Both
maxillary and mandibular teeth are alsa analysed [or any signs of enarmel hypoplasia (enamel
growlh defects), carious lesions, abscesses, alveolar atrophy (Brolhwell, 1981}, periodontitis,
mechanical traumas and/or any olhar remarks. Abbreviations which were used in the dental
paragraph of this research are: ¢ = carious lesionsand 1+ /1 / ele. = maolar attrition / h =
hypoasia, Far the deciduowus leeth, he specific phase of eruption ormineralization of an
element is documentead, This is based on the stages of mineralization in the crown, rool and
apex. The specific slages and recording system is from {Moorrees, Fanning and Hunt, 1963}, The
doecurnentation of enamel hypoplasia, of which the locatiaon is anindication of at whal age there
was probably stress {malnutrition), is based on Reid and Dean (20046). The notation of each
toath element is according the FDI systern {Fédération Dentaire Internationalel, The complete
jaw {maxilla and mandible) is divided in four quadrants, rom {he upper right {1), 1o the upper left
{2) and from the lower el {2) (o the lower right {4). Each element in the quadrant is assigned to
a second number, beginning from 1 al the medial side to 8 at the distal side, The quadrant
number and element number are combined; for example 41is the first incisar of the lower right
quadrant,

Every individual was analysed for pathological indications, (his was done through
rmacrascopically exarmining every bone, and analysing if there were any abnormalities,
FPathological indications are for example fraclures, diseases (infectious and/or congenital), and
congenital defects and nutrient deficiency/malnutriency, The alorermentionad enarmel
hypoplasia is also menlicned in this analysis, wilh an indication as 1o at what age this might
have happened.Several farms Lo docurmented (hese pathological rernarks were available and
used during the physical anthropological analysis. On these farms, the possible and probable
presence of pathological indications could be indicaled, as well as possible/probable diagnosis,
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For the sex assessment of the individuals bolh nan-metrical as well as metrical methods were
used, All methads for sex assessment can only be used on adulls, since young individuals lend
Llowards a more femining degree. However,in some cases il was possible {(for juvenile
individuals] 1o give at least an indicalion of a possible sex assessment using these methods,

The non-melrical 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 Anthropaologisls, 1980} and the
skull {Broca, 1875, Acsddi and Nerneskéri, 1970; WEA, 1980), These trails will be scored belween
-2 (hyperfernining) and +2 {hypermasculing), where 0 is indifferent. These scores will be
multiplied with the waight of each Lrait. Each trait has a different weight, e.q. the score for the
pre-auricular sulcws weighs 3, whereas the iliac crest weighs 1. The surn of these scores
mulliplied, and then divided by the amount of the Lraits which were scored, gives an indicalion
of the sex. CGverall, individuals with scores below the O are fernale (-1 and -2), and above the O
are male {+1and +2), with the 0 score being indifferent/indeterminable, For the pelvis, this
melhod consisted of 10 traits (lakle 3.2} and far Lhe skull there were 16 (rails (table 3.3 The
traits of the skull are also divided by cranium, manditble and the complele skull {caput).

It should be noted thal the resulls of the morpholagical sex assessment are maore reliable when
they are compared with anather comparable population, When compared wilh a different
unrelaled population, different trails could be less/more profound than other Lraits, e, the
fermales would lend to be more masculine or vice versa.

Table 3.2: overyinw of the polvic Traits used for ik assessmeant,

Trac Wzight W Scure (X W e
Fre-auricular sulcus 3
Crazrer sy alic aotch 3
Fukic ang.e/farch 2
A comuoosé 2
Inorainale bone 2
Obluralor Torame-y 2
lachizl by 2
Il ac crest 1
Il ac fossa 1
Pelvic inlet 1
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Tabkle 3.3: overvicw af the skull traits used for sax assassment,

Trat Wizig il (W Score (Xl Wy x K
Clatella 3

Superciliary ach 2

Frenlal/ paniedal lubers 2

Frenlelirclingtion 1

hastad process 3

Muchzl plare 3

Extaral occipital ool aberance 2

TeMpore-2yGematic process 3

Zyemzlic bone 2

SURAMIsio o rest 2

Oras 1

S WY 24 Sum WY x X
Mandit:le (general ) 3

Mentam 2

Angle 2

Inferior ma-gn 1

Surm W 8 Sum W x X

The metncal melhod for sex assessment is based on measuring the Amero-Posteror Diameter
(APD} and Maximum Antere-Posterior Diameter (APD-rmax), This is done an the fermera and {he
libiae. For the femur, this is the largest antere-posteriar distance along the linea aspera
{MacLaughlin and Bruge, 1985). For the tibia, this is al the level of the nutrient foramen. The
APD-max for both the fernur as well as the libia is done al the same level of the APD, but then
the maximum deflectionis recorded {Maat, Van Der Merwe and Hoff, 2012, p.8) I should be
mentigned that this method is usually used when for a related population, ol which the sex is
known, and the APD and the APD-max are known, Cormparing resulls should then give an
indication if the diameler is 'female' oris male', For this research, the diameler ranges plolted in
Maal, Mastwijk and Jonker (2002} were used — {hough it should be noled that, due 1o a huge
overlap in ranges, 1he female diameters also fell in the range of the males. This means thal
delermining the females from the males is more diflicult, if nol impossible,
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To make an age assessment, different methods were used. First of all, it was related Lo the
indication of age of (he individual; olher, different methods are used for young individuals than
{or older individuals.

The methads for making an age assessment during growth (young individualsh consist of dental
eruplion and mineralization, long bone growlh, and cerlain closures and fusions of skeletal
elements, Based on dental eruption and mineralization iLis possible W give an age indication;
certain teelh erupl al a cerlain age (Ubelaker, 1978, WEA, 1980} The closures and Tusions of the
skeletal elerments also give an age indication — different growlh plates all luse al different age
ranges (Schever and Black, 2000; Schaeler, Scheuer and Black, 200%). Noting whether 3
grewlh plate is non-fused, fusing or lused, an age indication can e given. The last melhod, of
the long bone growth, uses the lenglh of the long bones and the reference Lables of Maresh
(1955, Far this, a carreclion had to be made for the population under study, Lthe average slature
should be taken into account, The stature of adults in the USA reference population of Maresh is
178,2crn. For the population under study, thiswas 170, 8cm {or the males and 161,3 for the
fermales. Dividing 178, 2 wilh 170,8 results in aralic of .04, dividing 178,2 wilh 161, 3 resulls in a
ratio of 1,104, Any bone lenglh measured in the population under study has 10 be mulliplied by
this ratio lo use the tables of Maresh (1958), depending on the sex eslimation.

Far the adulls, which are individuals with permanent teeth, no fusions or long bone growth,
other methods are used, These consist af the complex melhod, the analysis of the progress of
ossificalion of the stermal end of the 4™ rib, molar attrition, the pubic symphysis, and the
auricular surface, The complex method (Acsadi and Nemeskéri, 1970 Sjovold, 1975, WEA, 1980)
is based on diflerent age indicalars: the symphyseal face of the pubis, sporgiosa of the
proximal hurmerus and femur, and the endacranial sulure obliteration. Foreach age indicataor
there are figures 1o determine a certain phase, and when combined, these phases will give an
age assessment, using he corespanding lables. The lables used for this age assessment
(Sjmvold, 1975) are presented in the manual (Maat, Van Der Merwe and Hofl, 2012}, In addition,
olhermethads for an age estimation were used as well. Based on the progress of ossificalion al
the sternal end of the 4% rib (lscan, 1986} it is also possible to make an age assessment, The
ossification at the stermal end of the 4™ rib (which can also be done on the 3@ or 5 undergoes
different momphological phases — all of which are described and documented by lscan (1986)
and lscan and Loth (1986a; 1986k}, This method is also sex related, Whern maolar attrition is
present, il is possible 1o make an age assessment based on the amaount of attrition {Brothwell,
19810 11 is population related, and for the popolation under study Lhe resulls in Maal, Mastwijk
and Jonker {2002) were used. The pubic symphysis could also be used as an age indicator; Lhe
same indicalar used in the complex methed, thaugh the phasingis different (Brooks and
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Suchey, 1990). This methad is also sex related, and provides a large age range, The method of
the auricular surface is based on the morpholegical changes of sacro-iliac joint with age, or
rather the auricular surface of the pelvis (on the medial side of the ilium} {Lovejoy ef al,, 1985,
Buckberry and Chamberlain, 2002).

On the form with the table to score the pelvic traits, il is also possitble to state taken
measurerments, metric varialions and stature, Measurernents were, if possible, taken from the
lelt and Lhe righl bones, They include measurements from he humerws imaximurm and Lotal
length), radius imaximum and parallel length), ulna, fermur, tibia (letal lenglh, maximum
condylar malleclar length) and the Tibula. To establish metric varialion, measurements of the
humerus {diameler head, bi-epicondylar width, condylar widlhy, femur imaximum APD,
diameler head, condylar width) and tibia {(APD) were taken.

Where possible, an estimation of the ante-mortem stature was made for the adull individuals,
Far this, the length of the long bones and Lhe equations of Trotler 1970), Troller and Gleser
(1952;1958) and, if possible, Breilinger (1937 were used. Of Troller and Gleser, the equations
forwhite females and while males were used, whereas for Breilinger (he equations could only
be used for males. Each long bone has a different equation, all with different standard
devialions as well. The equation for the femur, the one wilh Lhe lowest standard deviation, is
the most used in Lhis study,
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3.3 Methods for documenting the burial ritual

Avariety of methods were used Lo analyse the burial custom, First, the documentation of either
presence or absence of green discoloralion was ol impartance in knowing whether or not bones
were (o be selecled for the chemical analysis. The exact localion of this green discoloralion was
also of imporlance, as well as any other residue {organic material, iron] on the bones or other
finds {small artefacts; glass, pollery, metal fragments, etc.). For each individual the presence
and the location of the green disceloralion were exarmined macroscapically allar the physical
anthropalogical analysis as described above, With the use of the skeleton and cranial status
form, the locations with green discoloralion were documented, Each bone showing indications
of residue [either green discoloration or any olher rasidue) was held separalely for XRF
measurements (see 3.4], documenied and pholographed.

After he physical anthropological analysis, and the initial docurmentation of green discoloration
and Tinds on the bone, the remaining seil residue {if present) was also analysed for arlefacts,
This includes large o rmiddle arlefacts {e.q. nails from the coffin, pottery) and small to very small
arlefacts {e.g. copper residue, melal fragments/decoralions, glass, and organic malenal). Any
artefact found in this sail residue was held separately for further analysis, and was documented
and photographed. All arlefacis not selecled for chernical analysis (see 3.4), were analysed
either macroscopically or microscopically, depending on their size, [T macrescopical analysis did
not provide sufficient data on either delermination of material ar object, finds were further
analysed micrascopically. When possible, pholographs were Laken of the object(s] under the
microscope, The complete List of arlefacts and finds, as well as the localion{s} of green
discoloralions were noled under 'overview’ on the first form of the corresponding individual.

Discoloralions on bone were documented by colour. The results of these findings, as presented
irn lhe subsequent chapler, are divided per body region, This is done in order Lo provide an
overview of certain finds in each body region, instead of presenting an overview of each
individual and corresponding Tinds. These body regions are {he skull, lorsg, shoulder girdle,
upper limbs, lower limks, hands, and the pelvic girdle, The skelatal elements inthese specilic
regions are displayed intable 3.4: extracted and summarized lrom the database (see 3.5), Any
finds and/or disceloralions on the bones of the feel are included in the body region of the lower
limts, Only finds and/or discolorations on {he bones of the hand are separately discussed,
though docurnented with the upper Limbis in the dalabase. Discussing the discalorations and
finds separately for the hands made it possible 1o research and discuss cerlain locations of
green discolaration in correlation with the presence of grave goods placed in the hands, such as
rosanes,
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Table 3.4 overview of the: bady regions and the asseciated skeletal elemaonts,

Body region Sheletal elemaents Body region Skeletal elements

Skull temporal-parietals Thorax sterum
dental rmanubrium
froncal ries
partals Felvic qirdle auricular surfaces
accipital ilivm
rermparals ischigrm
Zygomatics pukis
rmasillae acetabulurm
rmanciile Sacrurm
arknfs Lhpzer Limis hurmerii
sphencds ulnag
frontal-panatals radii
sphonmc-remporals carpals
remporal-accipitals metagarpals
forarmen magrdm phalancies
sagittal suture Lower Limias Fermur
romporalis suture ritsia
Corpral suture patella
lamboidal suture fibula
sphenoma-frontals rarsals
accipital-panctals rmetatarsals

Shoulder gircle clavicles phalanges
scapulac Spne cerical

thoracic
lurnbar
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3.4 Methods for the chemical analysis

The artefacts and bones wilh green discoloration were, as mentionad above, selecled by
macroscapic analysis and held separalely for the chemical analysis.

XRF measurernents

The handheld XRF (X-ray lluorescent} was used for the chernical analysis, The specilic device
used for this chemical analysis was a Therma 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 lecation(s) of discoloration{s). All of the
measurermnents which were taken on the bone were dong in a bulk measurement {'mining made’
Cu/Zn, measuring multiple chermnical elerments al the same Lime), Measurerneants onmetal were
performed in the bulk measurernent of the “soil mode’.

Measuremenls were taken al the localions of the green discoloralion, or, if present, on other
types of discoleralion, Each measurement would of course include a high concentration of
calcium (bone) and perhaps other concentralions of chemical elements which would narmally
be presentin the soil, Because of this, baseling measurements were also taken on the bones,
These baseline measurements were Laken, if possible, on the areas of hone were no green {or
any other) residue was present. Measurements with the XRF were alse laken of the melal
decaralionis) and melal element(s). Fragments of copper, iren or any other small particles
{Tragments of copper residue) weere also measured. Artefacls/linds like potlery, nails or glass
were lell oul 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 chernical analysis, 0 a comparison can be made between thege glass fragments found in
different burials {e.q. same chemical compaosition?), This was not conducled in this research, but
holds possibilities for Tulure research. As already mentioned in the introduction chapter, the
funerary headdresses documented during the excavation were already analysed wilh the
handheld XRF by Bertil van Os. Measurements and the corresponding values will be combined
with (he chemical data which will be gained from his study. The documentation of the
measuremnenls was done in an Excel sheet, The measurement number (created by the XRE
device} and find numberwere noted, as well as the ype of bone analysed, Furthermaore, the
exacl localion was documented where baoth the residue measurement and baseline
measurermnenl were laken, aswell as any remarks {i.e. no background megsurement possible
due to fragmentary bonel,

The resulls of the measurements, the chernical data, were analysed in ¢ollaboration with Bertil
van Qs 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 dala were of course already documented on
the forms, a spreadsheel document and a lext document; bul Lo run specific queries on these
data, a database was necessary, The database was buill with Microsoft Access 2003, and the
use of specific Visual Basic code was necessary Lo run specific queries and commands, The
struclure of the database will be explained in Lhis paragraph.

Both ihe metadala and the design of the Lakles in this dalabase will be presented in the
fallowing sub-paragraph,

Iventory [able and finds table

The main two tables are the invenlory Lable {invent_bone) and the linds Lable [findings), which
are linked. The invenlory table displays the results of the physical anthropalogical analysis; data
such a3 sex, age, ante-morlem stature, and patholegical remarks are presenled perindividual,
Linked to each individual is the finds table; in here each find which was documented wilh the

individual is stored, The lables are linked by the find number of each individual,

The following overview presents the meladata of the inventory table:

Fialad Daratype Relationshipsother Lookup query Function
ID Autonumier Autonumberod 10 Unigquer 10 nurnber tor cach
indivighal

il MNumber [Long Intaeger) Frimary Ky / Indexed Fingd numbier of the individual

krn_rir Mumber (Leng Integer) Crovane qumbier {if presant)

ds_nr Tewt (253] Box number bor storage

anecat Text (253] Cormbo BoxLaokup SELECT ref_agecatret_agecat | Age category of the incividual
guery FROM rof_agecat; (e, adult]

S0 Text (255] Caornbo Box/Lookup SELECT rof _sewreet_cex FROM | Sox category of the incracual
query rof_se

are min MNumber ([Double] Minirmal age baundary

A Max Mumber ([Double) rmaximal aga boundary

73




Abdstat

MNumber (Double)

ante-mortem stature:

pathalogy | Memo

PJU'ID[OQICJ[ refmarks and
athier remarks

The meladata for the {inds table is 25 Tollows:

Fiald Daratype Relationship/other Lookup query Function
XxRF Text (255] XRF nLrmniper
Id Auronumber Frimary Key /7 Indoxed Unigyue 10 nurmbgr
Wordst Mumber [(Long Find numper of the
NUrmmes Integern; ingivighual
Type resigue Text (255] Cambo Box/Lookup SELECT ref_residue.* FROM | Type of rosiduc
quoery ref_resicue;
bore_cat Text (255] Carnbd Box/Lookup SELECT Category bong
query ref_bone_cat.bone_cat
FROMM raf_pong_cat,
hore_ond Text (255] Carnbd Box/Lookup SELECT Skeletal element
query ref_bone_ond.bone_ona
FROM raf_bone_and:
hore_ oo Text (255] Carnbd Box/Lookup SELECT Anatomical
query ref_bone_loc.bong_loc locarion, pasiticn
FROM rof_bone_loc;

The relationship between the inventory Lable and the finds Latle is a 1-o-many Link, wilh
enforced relerential 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

Fiqure 3.2 exarnfale from the databaso, prosenting an midividoal with lnked data, Physical anthropolegical data is in
the uppear recard (find numiar B9%, etc.) and XRF/data on tinds is in the recoed Balow.
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FReferences (ables

In oth the inventory lable as well as the finds table, combo boxes/look up queries are used,
These look up queries are data that come from reference Lables. In lotal there are 6 reference
lables,

ref_bone_cat

This is the relerence table for bone_cat in the finds table, In lotal there are 7 calegories: skull,
shoulder girdle, tharax, pelvic girdle, upper limbs, lower limbs, and spine. The design of this
Lable is as follows,

Figld Daratype Relationship/other Lookup query | Funchon
ID Auronumber | Primary Koy S Indoexed Unigjue 10 nurmibgr
bore_cat | Text (50] The referenge st for the bone category

ref_bone_ond

This is the reference table for ihe skelelal elernant field in the finds Lable. This lable is linked
with the ref_bone_cal; this is based aon the |D fields. For example, the bone category skull (1D #
1 is linked with several skelelal elements of the skull {e.q. lemporal-parietal R, temporal-
parietal L, lromtal, frontal-parietal R). The design of the skelelal elerment 1able is as [ollows:

Figld Daratype Relationshipsother Lookup Guery Furncticn
ID Murmbzer (Lang The ID numbier of the bone_car table
Ingeger)
bore_ond | Text (255] The referance list of tho ckeletal
clements
ID_item Autonumibyer Frimary Koy f Indexed Unigue numbser ot cach skalatal
clorment

ref_bone_loc

This is the relerence table for ihe analomical location/position in the finds Lable, This table is
linked with ref_bone_ong, based onthe 1D fields, Again, an example of these linked data is the
skeletal elerment frantal” {linked with “skull” from the bane category tabled and bone localions
such a3 ‘superior, inferior, and "anlerior’. All common analomical planes, posilions, and
locations are included lor each skelelal element.
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The design of ths lable is as [ollovs:

Field Daratype Relatiorship/cthar Lookup query | Funchon
ID Murmkzcr The 1D number of thie bone_ond table
bora_loc | Text (50] The reference List for the bong locatons

Asmentioned, the three aforementioned reference lables are all linked. The link between
bone_cat and bone_ondis a 1-lo-many relationship; this is the same {ar the bone_ond and
bore_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 catabase, presenting linked data of the skeletal regicons and the corresponding skeletal
elerments. as well a5 the anatomical locations,
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Besides (hese three main references lables, there are three other references tables. All three
have the same design; they consist ol only 1field {data type: text (255)). For the reference Lable
of the age calegaries, the data includes "adull” (W), "child’ (K], and "juvenile’ (]}. The reference
table of the sex calegory includes ‘'male’ (M), femmale’ (VR', and ‘indeterminable’ {O}. Lasl, the
reference lable for lype of residue consisls of more data. The list consists of ‘green’, ‘blue’,
iran’, meed, "gls’, ‘oxx’, ‘aw’, and ‘'meu’. These abbreviatians are from the ABR {(Archeclagisch
Basis Regisler}, explained in table 3.5,

Table 3.5: used abbroviations in the database.

Aboreviation Explanation

%y Metal indetermnable
gls Glass

OHK Chrganic indeterminahle
aw Pottery

rmew Metal copper

A search lorm {opvraaglisth was made 1o conduct specific queries on Lhe enlered data, This
allowed fillering the dala based on skeletal element, location, or for example ype of residue.
Forexample, fillering the data allowed a Tull list of all individuals docurmenled wilh green
discaloration on the frontal bone, As a specific location of each discoloration was also
documented; Lhese data can then be again fillered on localion; e.g. on the sugerior surface of
the fremtal, Combining and fillering dala of the discolorations, finds, and the physical
anthropological analysis provided ingsight on specilic patierns 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 he form itsell, On the search form, the user can select wilh drop-down menu’s
specific data to conduct the query (fig, 3.4]. For examgle, the user can select from (he search
form a skeletal categary {e.g. skull) and run the query, All records containing this specific
skeletal category will then appear; this in combinalion wilh the data on the individual. In
addition, combinations can be made in Lhe search form, When choosing a skelelal calegory (e.q.
skull), a skeletal elerment can also be selected (e.g, frontal), and, a specific lecatian, Moreover,
this can also be in combination with lype of residue, For example, the search query can list all
the individuals with green discoloralion on the left side of the frontal. The queried dala are
slored 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 inferface of the search functian in the database,

The SQL for the search query is as follows:

SELECT

Findings.bone_cat,

Findings.bone_ond,

Findings.bone_lac,

Findings,[Type residue),

invent_bonewvnr, *

FROM invenl_hone

INNER JOIN Findings ON invent _bonevnr = FindingsVondstnummer
WHERE {{{Findings.bone_cat) Like '*' & [Forms]'Topvraaglijst]i[bane_cal] & *")
AND {{Findings.bene_ond) Like *' & [Forms]![opvraaglijst]ibone _ond] & '*')
AND ({Findings.bone_loch Like '*' & [Forms]llopvraaglijst]![bane_loc] & '+
AND {{Findings.[Type residue]l Like '*' & [Forms ]! [opvraaglijst]![residue] & '+
AND {{invent _bone vnr) Like '*' & [Forms]![opvraaglijst1vnr] & *'}};

In addition, the Tilter funclion buill in Microsofl Access was also used Lo filter specific data and
analyse patterns and correlalions belween 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

It this chapler the resudls witl be presentad, The resulls of the physical anthrapological analysis
are divided by sex category, and for each category the number of individuals as well as any
rermarks will be described, Resulfs from the find analysis will also be presented int this chapler.
As previously mentioned, the finds are calegorized by skelelal area; skull, Lorso 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 anthrepological research will be presented, Not all
resulls will be mentlioned; the reader is referred 10 the catalogue physical anthropological
reperts (appendix ) 16 consull the detailed data on all individuals under sludy, In Lhis catalogue,
each individualis presented separalely, aspecls such as patholagical remarks and details on Lhe
sex and age assessments will be presented,

Lising the melhads described in chapler 3, in tolal 48 find numbers, therefore alse assuming 48
individuals were analysed. However, afler the final physical anthropalogical analysis, the
number of individuals thal were analysed was sel 10 49; malernial with the find number 6205
appeared (o be from {wo individuals instead of one.

All of the individuals were placed in a calegory tfor example adult-fernale} to provide a general
descriplion per age and sex. For the calegories 'child' and juvenile’ the anly crilerion was age;
meaning all individuals below 12 were cateqorized as 'child' and all individuals belween 12 and
21 {before reaching biclogical/skelelal adull age) were categorized as juvenile’, A delinile sex
assessment could not be made for the individuals in the ‘juvenile' categaory, though il was Laken
inlo consideration either male or fernale traits might be already visible and possible to
delermine, When Lhis was possible, the probable sex assessment was noled, 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 chapler 3}, (he sex and age estimations
alter analysis did nol always correspond, There is varialion in the preservation and conservation
between {he 48 individuals. This resulted in individuals which could only be cateqarized as
‘adull’ or, a5 for one individual, completely unknown,
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The sex category 'male’ contained 15 individuals, Three of these individuals were docomented
as 'male?, these individuals were also included in the 'male’ sex category, As mentionad before,
the field sex estimation did not always correspand with the final sex estimalion, resulling in
excluding and including individuals rom olher calegories, Afler the physical anthropological
research, four individuals wilh the field sex estimation of male were eventually included in {he
fermale category lindividuals wilh find number 1796, 2403, 3974, and 5931}, and one individual
with the field sex estimation of 'male? was also included in the fermale category (individual with
find numkzer 11004, In addilion, three individoals with the field sex estimation of fermale had afler
analysis a male sex estimation, Also, find numiber 4205, of which analysis indicaled that the
malerial was from two individuals, was included in Lhis calegory as specific skeletal elements
and regions indicate a male individual, Wilh these changes, the linal male calegory consists of
13 individuals. In Lable 4.7 the results of the male category are presented; this includes the find
number, estimated age, sexualization degree and lurther ghysical anthropolagical data.

Table 4.7 overviews of the phyaical anthropalogieal cata for the (prababolel male category, Vnr= find numbier: kim_nr=
Crowen nUMBeE agecat= age categary; sex= final estimated sex Ccategory; degree polvis/skull= sexualization degree;
age mindmazx=rminimal and maximal age cstimates, AMstat= ante-martem stature ang standard daviation in
cantimetors.

il krn_nr | agecat | sex | degrog pelvis | degree skull | age min | age max | AMSsEat (cmy
By A it +1 +0,55 4375 55,25 17,3 £3.27
1024 A it +3.0% +0,875 54 a0 70,6 13,27
1260 A iyl passibly male | +0,24 42,32 48,33 162,85 £405
1654 A it +0.26 +0,5% 52 51 1M1=327
1821 A A +0.84 +1,1 44 50 170 =2,27
1835 A it +2.1 +0,32 33,33 3%.32 164,62 =299
1875 A it +0.5 +0,88 48 57 0

ey A i +0,14 +0.53 20 25 167.55 =3.27
2424 A i +1,47 +03.58 44,5 51.5 183,02 +3.27
4137 4137 | A M +(3,08 +03.58 50 55 175,86 4,05
41303 A it +1 +0,55 39 44 17517 +3,27
4889 A it +1,25 +1,03 4 o8 171,47 4,05
6205.2 i i not possible | +1,05 0 0 0
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The resulls in the table indicate that the sex eslimation was not always definite male; the
sexualizalion degree ranges from +0,09 1o +1,47 far Lhe pelvis, and rom +0,24 1o +1,1{or the
skull, The individuals wilh a sexualization degree lower than +1 have asex estimalion of a
‘robable male’, but are still includedin the adull-male category, However, aven though the
sexualizalion degree of Lhe pelvis is the most reliable sex indicator, three individoals (1024,
1835, and 2087 have a sexualization degree lower than or equal te +0,1. These individuals,
though still placed in the male calegory, have no conclusive sex estimation, In addition, for
most of the individuals the sexualization degree of the skull is notl conclusive as well,

DMNA was sampled for 4 individoals in this calegory; these were the individuals with find number
899, 1694, 3087 and 3426, The DNA resulls corresponded with the sex eslimation of these
individuals, For the individuals wilh find numiber 1694 and 3087, which bolh had a sexualization
degree Lhat ranged belween indeterminable and probably male, the DNA is conclusive,
However, DNA sampling of anindividual placed in the juvenile calegory [estimated age-al-
death was 12-16 years, so no sex eslimalion was made] indicated thal this individual was male
{(individual with find nurmber 3515} Howewer, as the caleqornies are based on age eslimations,
this individual was placed in (he juvenile category inslead of the male cateqory.

The age estimations of the male individuals do nolindicale a specific age-at-death
representation in the selection. Wilh the exceplion of one young individual, lind number 3087
{age estimalion: 20-25 years, also included in 1he young adulls categary}, the age range
represented is between 30-60 years, However, he majority of the individuals (n=%} fall in the
upper end of this range; 40 yvears and older.

Inthe preliminary selection for the fermale calegory, 14 individuals were selected, Individuals
documented as 'F?' {fernale?} and 'F/T fernale/juvenile?) were also included {n=3}. After
analysis, far only one individual documented as 'F/J7 was the final sex estimation fermale; two
olher individuals were placed in a dilferent calegory (sub-adull and indeterminable), Two
individuals documented as female in the preliminary selection were after analysis placed in the
indelerminable calegory (find numbers 3797 and 48%1); for Ihese individuals not enaugh sex
indicators were present to estimale sex. Also, one individual documented as fernale in Lhe
preliminary selection was after analysis included in the sub-adull category (individual wilh find
number 1773; age belween 14-18 years): in addition, one individual in the sub-adull category was
alterthe final analysis placed in the femalte calegery (individual wilth find number 1927),
Furlhermere, one individoal was placed in the indeterminabile calegory (see 4,1.4), and malerial
from find number 6205 also indicated a lemale individual, The resulls of he female cateqory, a
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total of 17 individuals, are presented in lable 4.2, again including age estimales, sexualizalion
degree, and further remarks.

Tabkle 4.2: averviow of the physical anthrepalogical cata far the (probable) female categary. Vor= find nurmber,
krn_nr=crown nomiber; agecat= ago categaory; sex=final eshmared sex caledory, degroe pelvis/skull= sexbalization
degred; age min/max= minimal and maximal age estimates; AMstat= ante-mortem stature and standard daviation in

contimetors,

Yl krn_nr | agecat, | sox degred pelvis degree skull | age min | age max | Akstat (oo

912 A F -0.4 - 44 25 34 157,84 =3.72

[y A F -1 -(hH3 35,33 42,32 64,4 £4.24

1333 A F -0.68 -(h0H S1.67 SFe7 15717 £4,55

1377 H F -0.4 (125 51 a0 15512 £3,72

16%5 A F -1.3 -7 20 26 151,17 £3,72

1794 A F -1 -0,45 52 4l 0

1337 A F -1.42 -0,75 &l aé 1597 =3.55

1927 H F -1.14% not pessible | S0 a9 160 =272

23646 A F -0.6 +0,47 37 44 167,72 23,72

24413 A F -84 - 20 30 167,48 £3,51
B4 UHF based an

3797 3791 DI not possibla -0,14 Z1 oy 0

3974 H F -0 0 3732 43,33 165,5 24,45

4453 | L5355 | A F not possible -0.07 40 HO 0

5931 519 | A F -1 +0.09 3732 43,33 175,932 =4,45

&74% a748 | A F -0,75 -0n47 25 34 155,41 £4.24

6784 | 6737 | A F not possible 0,47 20 & 0

52051 A F =1 not possible | 25 43 0
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Again, in Lhis category the sex estimalion was nal always conclusive, The sexualization degree
ranges from -0,4 10 -1,42 for the pelvis, and rom 0 10 -0,83 for the skull, Rermarkably, the
sexualizalion degree of he skull for the females inthis selection is not very convincing; some
individuals estimated Lo be female have a slightly male skull (e.q, individual with find nurmber
5930 or have a sexualization degree close (o indeterminable {i.e. 0], Individual wilh lind number
5931 had aninconclusive sex estimation, bul was, based on the sexualization degree of 1he
pelvis, estimated to be a female,

Inthis category, DNA was sampled for 4 individuals, these were he individuals with find
number 100, 1887, 3797, and 3974, and the DNA resulls comresponded with the sex estimation
based on skeletal indicalors. As the sex estimation of individual with find nurmber 3797 (age
eslimation was adull, al leasl older than 21 years) resulted in unobservable due to presenvation,
DNA contributed 1o estimaling Lhe sex of thisindividual, This resulled in adding Lhis individual
Lo the fermale category.

Forihe individuals in the Temale categary, there also appears Lo be na specilic age-al-death
representation, Though a lew 'younger' individuals are present, (he age-al-death estimations
indicate mastlly individuals older than 35 years. In contrast o the males, it would seem Lhal
more 'older’ individuals are presentin this category, Inlolal, 5 individuals are estimated 1o be at
least older than 50 years, whereas for the rmales there are only three individuals in this age
range. It is possible thal this is due 1o the usage of different age estimations methods,

The category sub-adulls is a combination of the individuals documented as 'J-U' (juvenile, sex
indelerminable} or 'Ch-U' (child, sex indeterminable), separated based on age as mentioned in
chapter 3. The young adults include all individuals belween 21 and 30 years, All individuals
documented as 'Ch' in the preliminary selection were stillin the child calegaory after the final
analysis {n=10); ohservations during {he excavation reqarding the age of the individual (very
youngl was, obvigusly, easier than the figld sex estimations. However, ong individual was
added to lhe child category, individual wilh lind number 6478, This individual was documented
inthe field selection as 'F/1? bul analysis indicated anindividual between 3-5 years, Intolal the
child category consists of 11 individuals. For the juvenile cateqory, the preliminary seleclion
contained 6 individuals, One individual was placed in the fermale category afler analysis, and
one individual from Lhe female calegory was placed in the juvenile categary {as explained in the
previous paragraph); this did, of course, not affect the final number of individuals in Lhe juvenile
category, Both the resulls of the child and juvenile cateqory are presented in table 4.3,
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Table 4.3: avervigw of the physical anthropological data tor the child and juvenile category, Vor= find numier,
krn_nr= Crown nurmber; agedat= age category: sex= final estimated sex category, degra pelvisfskull= sexoalization
degredy age min/max= minimal ang maximal age estimates,

Sl krm_nr agecat SCX probatle sex AL min ALe Mmax
Fernale traits, broad
1205 J u rmarncile 14 1%
1773 J u possible tamalg 14 16
2007 J u indifterent 12 16
2515 J u male, based an DMA 12 16
SH30 J u possibole temale 13,5 16.5
L5517 5518 J u possible temale 18 24
177 177 Ch U 1.3 2.6
2243 Ch U 2 4
2274 Ch U é 10
26N Ch U 7 1
2290 h U & 10
421 6271 h U 75 12,5
6260 G261 Ch U 0 1
6373 6352 Ch U 1 2.4
5451 G453 Ch u 5 g
ad7a &470 h u 0.5 2.5
5473 5479 Ch U 3 5

The cateqgory lor young adults consists of 6 individuals, which are individuals from the male,
fernale, and juvenile calegaory, These individuals are highlighted because of this sludy, and
because, though most of these individuals are already included in 1he 'adult’ catlegory, the age
eslimations of these individuals are belween the juvenile calegory and the malure adull
calegory,
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Intotal, there are 4 young adulls with a fermale sex estimation. Two of these individuals have an
age-al-death estimation belween 25-34 years; (he olher twao individuals have an age-at-death
estimation between 20-30 (for one individual this range is estimaled to be 20-26), As [ormale
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 adull individoal {(age-al-death astimatian
belween 18-24 years) with no definite sex estimation; sex indicalars which are present (pelvis)
do indicate 10 a fernale individual, The resulis of the young adult cateqgory are presented in table
4.4, wilh sexualizalion degree, age-estimations, and further remarks,

Tahle 4.4: averview of the physical anthrapological data for the young adult category, Wnr= fing number: krn_nr=
crover number agecat= age Category, sex= tinal estimated sex categary; degres poelvis/skoll= soxualization degroe,
age min/mas= minimal and mawkmal 390 estimate s, AMstat= ante-rmartermn stature ang standard deviation in

cantimeters,

degroe | degrog
W krn_nr | agecat | sex pelvis ckull agye min AL Max Ahstat ()
512 it F -0.4 -0, 44 25 34 157,84 =372
14695 A F -1.3 07 20 26 15117 £3,72
2403 it F -84 -0 20 20 167,44 £3,51
ager A WY +,14 +0.53 20 25 167,55 =327
L7 5918 J Q0 possible temale 12 24 0
6745 4743 A F -0,75 -0n47 25 34 155,41 t4.24

Inlotal three individuals were, after analysis, documented as 'A-U", meaning adull individuals
Bul no furlher indications an sex or specific age were present, All ¢l these three individuals, find
numbers 6589, 4891, and 3797, were poorly preserved and very fragmented, All of these
incividuals were documented in the preliminary selection as 'fernale’, However, due to
fragmentation and the conservation of the material, no indicators to eslimalte sex were present,
or lo estimate a more specific age than 'adull’. Individual wilth find number 6589 had also no
finds docurnented during the physical anthropological analysis, though documented in the figld
wilh a funerary headdress; whereas some green oxidation was present on individual with find
numbrer 4391, For individual with find number 3797 a funerary headdress was also documentad.
As previously mentioned, DNA sampling resulled in a sex determination of individual with lind
number 3797 adding this individual 1o the fernale category, The other two individuals still have
no definite sex estimation and the age estimations have a broad interval (belween 21-80 years).
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Inlight of thig study, and the malerial analysis which will be discussed in the subsequent
paragraph, the individuals with the crown numbers'were highlighted (Lable 4.5), The 'arowm
numbers' are find numbers given to the finds around the skull of thatl specificindividual, oflen
fragments of the funerary headdress or similar finds. These finds will be discussed Llater, bul the
lable below presents the physical antbropolagical data of the individuals of which a funerary
headdress, or al leasl a part of this decoralion, was excavaled, documented, and analysed.

Table 4.5 overvicw of the physical anthropological data for the individuals with a crown numiber, Vor= find nurmiaor,

krn_nr= <rown numiber agecat= age Category: sox= final estimated sex category: dogrea palvisd/skull= sexualization

degre; ago min/max= minimal and maximal age estimates, AMstat= ante-martem stature ang standard deviation in
cantimetors.

W krn_rir agecat SCX age min agje Max Alakat (o
5260 G261 h U 0 1 0
ad7a G470 Ch u a5 25 0
G373 5392 Ch u 1 2.8 0
177 1707 Ch u 1.3 24 0
&473 §479 Ch u 3 5 0
G451 G453 Ch u 5 9 0
&211 5271 Ch u 75 12,5 0
597 5918 J u 18 24 0
U {F based
3797 3791 A an DNAY Z1 oy 0
658 G591 A u £l 7 0
5749 &743 A F 25 30 155,41 £4.24
G786 4787 H F 20 a0 0
%3l 597 A F 37332 43,33 178,23 =4,45
4453 5355 A F 40 80 0
413% 4135 A Y =0 &5 173,86 £4,05
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Asis observable in Lable 4.5, this highlighted selection of individuals consists of more ‘young'
individuals than 'old' individuals. Intotal, there are seven individuals which are placed in the
child calegory; ages aré between 0 years (around birlh) and 12,5 years. [t would seern that no
individuals from the juvenile calegory arein Lhis selection; though the upper estimated age
range for the individual with find nurmber 6211 can be considered “juvenile’. Furlhermare, though
the individual wilh lind number 5917 i5 categorized as 'I', this individual is, based on the age
estimation, censidered (¢ be a young adull (a3 was mentianed in the previows paragraph),
Sevenindividuals inthis seleclion are adults; b are female, one individual is male, one is
unknown, The age estimaltions for the adull individuals have, however, 2 broad range as this
could not be fully analysed due to preservalion. However, one individual appears Lo be a young
acult; the individual with lind number 6749

4.1.6 Summary and overview

To provide an overview of the previously discussed dala regarding lhe physical anthropological
analysis, figure 4.1, 4.2, and 4.3 illustrate the distribution of young and adull individuals, as well
as fernales and males, in the selection under study. Figure 4.1 provides an overviewe of all the
young individuals under sludy {n=22); divided per age categary.

Young individuals

6; 27% m Chuld
Juverile
Young adult
5;23%

Figure 4.1 cverview of the young ndividuals undear study, sorted by the age catedorics child, uyenile, and young
adult.
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Figure 4.2 illustrales the same distribution of young individuals as presented in ligure 4.7;
hawever, {he adult individuals under study In=27} are added.

Young and adult individuals

m Chald
m Juverile
27; 55% Young adult
Addult
\\\w///,,

Figure 4.2: averyiew of all age categornies representad inthe individoals ondor stuey.

Figure 4 Fillustrates the distribution of female and male individuals under study, Nole that thig
alse includes individuals from the young adult calegory (as sex estimation was paossible) and
the individual with find number 3797 (as DNA was available), Tolal number of adult individuals
with a sex eslimationin the selectionunder study is 30,

Female and male individuals

13; 43% ® Female

Male

;\\\_/

Figure 4.3 cveryicw of the temale and male (sex estimations] individuals under study.
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4.2 Results matenal analysis

As previously mentioned, any finds thal veere present with an individual were documented and
analysed: this alsoincludes the green discoloration on bone. The resulls of the material analysis
and disceloralions on bonels) will be presented below. Finds placed in a specilic skeletal area
{e.q. skull) were either observed onbone, orwere present in the soil residue of thatl specific
skeletal area, Each finding, whether it was a discoloration on the bone or a find/artefact, was
documented and slored in the database as described in chapler 3, The database helds a {otal of
239 records for discolorations and linds,

The skelelal area of the skull had a specific focus in this study for finds and discolorations.
Especially for the individuals for which a cromwnm number was also present both ‘logse’ finds
{residue in the sail] as well as in situmatenal (sl present on bone) were expecled. In tolal, the
database conlains 153 recards for finds and discoloralions on the skull. This includes multiple
finds on the same individual; Tilltering 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 lhe seleclion of individuals was based on the presence of discolorations on ihe skull, It is,
however, remarkable that not for all 49 individuals discolorations ar finds {or the skull vwere
docurmented, These five individuals are lind numbers 3424, 6476, 6589, 62051, 6205.2. No
fings were documented at all on the first three individuals, which will be discussed in paragraph
4.2.7. Table 4.6 presenls the skull regions and (he lotal number of individuals forwhich these
regions could be inspected for (green) discoloration{s).

Table 4.6: averyicw of the skull redgrons and the tatal number of individoals which Coold be inspacted.

Skull regian Number of individuals inspeeted
Frontal 43
Farietal L 40
Fanetal R 42
Temporal L 33
Temporal R 40
Ocgipiral 33
Maxilla L 25
Maxilla R 25
Chrbit/ Zygomatic R 16/ 21
Ot/ Zygomatic L 17727
Mandible £
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Green discoloration on skull elements is present for 41 individuals, docurmented on a total of 119
lacations. The most often occurring lacation for green discaloration on the skull is the frontal
{documented for @ individuals; 13 times). [Laccurs most requently on the central of the frontal
(for 7 individuals; 8 Limes). Another frequently occurring lecation is the parietal, though it
appears 1o accur more frequently on the right parietal than the lefl parietal for individuals (left =
10 individuals, 10 times; right = 8 individuals, 12 times); Lhis skull region could, howewver, also be
inspected more ollen (table 4.6).

A few notable combinations of lacations with green discoloralion were observed during this
analysis, In wolal, three combinalions of locations were observed, which were indicated by a
patlern number;
1) forehead/frontal and the area of 1he parietals (including skeletal elements near the
parietals, such as the temparals, sphenoids),
2) ontop of the skull {sagiltal suture/coronal sulurel and the area of the parietals (also
including skeletal elements near the parietals);
3) occipilal and {he area of the parietals (again, also including skeletal elements near Lhe
parietals).
However, some individuals were exceptions and could nol be documented with these patterns
numbrers or had green discoloration in remarkable areas. Additionally, two maore pattem
numbers were appointed:
4] green discaloration enclosing the completle skull (frontal, parietal, and occipital)
5) green discolaration in the area of the maouth (maxilla, leeth, and manditle)

I Frontal/forehead and parie{als area

As menlioned, one of these observed patlerns is the presence of green disceleration on he
farehead {or areas near the frontal, e.q, orbils) and the parietals-tempaorals area, In lal é
individuals were documented with green discoloration on (hese locations of the skull {table
4.7}, however, there is varialion in lhe specific localion with green discoloration belween
individuals,

Rernarkably, anly one individual was documented with green discoloration an bath arbits (and

olher areas), which was find number 1624 (fig. 4.1); the olher individuals had green discoleralion
on only one of the orbits {and other areas),
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Table 4.7: overview Of the individuals with patterm frontalAtorehiead anc parietals arga,

1024 green skeull franral, sphencid-frontal R

16%4 green skull froncal, frontal-panetal B, orbit L+R, parictal R, sphenoid L mandiole
200% green skull frontal, temporal L

2243 green skull frontal, termperal-panatal R, parigtal L, 2ygomatic R orkit L, mancible
3027 green skull sphenoid B, arkit L

G373 green skull frontal, left parictal

This specilic patterm was at least visible in 2 individuals, find number 1694 and 2243 (lig. 4.4 and
4.5a, b, and ¢). The green discoloralion documented [or the individual with find number 1694
was substantial (fig. 4.4) and distincl; for the individual with find number 2243 it was less
prominent.

l Som '

Figure 4.4: green discaloration an beth arbits and multiple areas on the frontal ety as well as the right parictal
(righth of the incricdual with tind rumiber 1694, Circular, round of shape: both small and Large areas, Other skeletal
elemants with greon discoloration not displayed.
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Figure 4.5a: groen disceloration on the left orbit ilett) anc trantal [right) of the individual with find numiber 2243,
[httuse, large arca,

Figure 4.5b: groen discoloration an the left parictal of the ingracual with tind number 2243, Concentratec, small
area.

Figqure 4.5c¢: green discclaration on the right parictal-temporal area of the ndividoal with find numbier 2243, Diftuse,
small area,
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The ather individuals presented intable 4.7 were documented wilh green discolaralion near the
forehead {i.e. orbils) and the sphenoid-temporal area, Though still ingluded for {he
frontal/forehead-parietals pallern, 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; therefare only indicaling Lo a possible patiem. Each discaloration was a
small, concentrated area. This was similar for the individual wilh Tind number 2087, Llimiled
lacations of green discolorations were present, bul still indicative of this possible paltern. The
individual with find number 2009 had also limited locations but were substantial in size {lacaled
centrally and a large area of green discoloralion, fig. 4.6). Additionally, the individual with find
number 6373 was documented wilh green discoloration on the frontal and the ef{ parietal; it
was also documented on a few indeterminable skull fragments. The green discoloralions on
these regions were present in oval-shaped pattems {fig. 4.7).

Figure & 4: green discoloration on the frantal of the individual with tind number 2009, Large, round area, Groen
discalaration on the lett temporal not displayed.
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Figure 4.7: green disccloration on tha frental of the individual wath tind number 6373, Note the oval-shapad green
discaloration; rest is diffuse. Green discoloration on the left temporal ot displayod,

2: Ontop of the skull and parietals area

Anolher patiern observed in the locations of green discoloration were Lhe locations of both
parietals (and areas near the parietals) and on the top of the skull (sagitial sulure} {table 4.8}, For
individual with firdd number 1260, green discalaration was documented on he left frontal-
parietal area (near the top of the skull), as well as on the right sphenaid, and both temporals {fig.
4.8a, b, ).

Tabile 4.8: cvvervioww of the indiviciuals with a pattern on top of the skull and parictals area,

1260 reen skull frontal-panetal L, temporal L+R, sphienoid R
1695 green ckull sagittal suture, parictal L, orbitL

1875 Qraan skull sagittal suture, tommgaeral L, panetal L-R
1337 green ckull sagittal suture, frental-panctal L+R
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Figurs 4.83, b, ¢: up-Loft al green aisdaloration on et ternporal individoal 12601, Up-right {8y grean discolaration on
the right termporal sndividual 1260). Down (2] green discolaration on the frontal-panetal transition (indiacual 12604,
Allare small, difuse areas,

However, this specific paltern was mare visible for the individuals with find number 1887, 1875,
and 1695, For these individuals the amaount of green discaloration was alse mare than
docurnented for individual with find number 1260, In addilion, the green discoloration on top of
the skull for these individuals is localed more posteriorly than documented for individual with
find number 1260,

The locations of green discoloration {or individuals with lind number 1887 and 1875 are similar
{fig, 4.93, b, ¢, and 410}, The individual wilh find number 1695 has slightly similar locations wilh
green discoloration as the alorementioned individuals, but was less well preserved (fig, 4.11).
For the individual wilh find number 1875 baolh temparals had green discoloration as well (close
Lo the correlating parietal; fig, 4.10).
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Figqure 4.93, b, € grecn asalorabon on top ¢t the skull and both pariatals of the individual with hind nurmber 1387, Up
tal: sagittal sutore; cown-1Cf (D) left parictal-temporal; down-right [2): right panetal-tomporal, All are Large, oval
areas,
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1575, Lettis the loft temporal-parictal; micdle is the sagittal suture; right is the right termporal-parnetal. All are small,
oval argas and dittuse.,

Figure 4.11: green discalaration on bath panctals ton sagittal suture] and the left crbit af individual wath fing number
1695, Lettis the frontal; right-abone the right parictal and nght-dowen the lett pariotal, All areas are diffusa and Large,
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3:occipital and panielals area

Another observed patlernin the locations with green discoloration was thal of the occipital and
the parielals area {lable 4,9). Remarkably, the accurrence of green discoloration on the frontal
simullaneously with green discoloralion on the occipital was infrequent {see patlemn 4); though
both these locations were documenled frequently in combination with green discolaration on
the parietals.

Iniotal, b individuals were dacumenled wilh Lhis paltern lype. Two individuals were
documented wilh 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. 4,124, b); Tor individual with find number 5917 the
parietals had green discoloration more central (most Lateral sides).

The individual with find number 1377 was documented wilh green discolaration on the occipilal
and lefl parietal, as well as the right temporal {hig. 4.133, b; lefl parietal not displayed). The
individual with find number 4883 was documnented with green discoloration on the occipital and
only the right parietal, Inaddition, this individual had also green discoloration an lefl sphenaid
{inferiarly), and also the lelt maxilla. The last individual with green disceleralion in the area of
the accipital-parietal is lind nurmber 4453, This individual had green discolaration on the
occipilal and right temparal.

Table 4.9 overview of the indivicuals with a patterm on the ocopital and parictals arca.

Find number | Type resicue Categony Skeletal element
1377 graen ckull panatal L, temporal R, ocCcipital
1927 graen ckull panetal L+R, occipital
4453 green ckull remporal B, cocipital
483853 green ckull maxilla L, sphenoid L, parietal R, ocdigital-panetal R, accipital
5517 green skull paretal L+R, occipital
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Figura 4.12a: grocn ciscaloration an ath parietals (on sagittal suture) of the individoal with find numbee 1927, Lett s
anterior, rigght {5 postenaor, mall, cencentrated, oval arca,

l 5cm |

Figure 4.12b: groen discaoloration on the ocgipital of the individoal with find numbern 1927, Up is supenor, downis
inferior, Small, round ar¢a,
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Figure 4.13a: green discaloration on the ocipital of the individual with fing number 1377, Upis supancr, dawns
inferior, Area is a large oval, almost rectangular,

| |
I |

Figure 4.13b: groen discoloratien on right temparal of the mdivigual with tind number 1377, Small, concentrated,
round area,
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4 frontal, parietal, and cccipital area

The last observed distincl paltern was that of the fronlal, parietal, and occipilal area. This
patlern appears Lo be infrequently present, as this was only documented {or twa individuals,
find numbser 3797 and 6786 {lable 4,10) The green discolorations on the skull of individual with
find numbear 3797 were relalively small in size, but on cencentraled areas (lig. 4.14). Largéar areas
of green discoloralion onsimilar locations were documented for the individual with find number
6786 {fig. 4.153, b, and ¢). It should be noted, however, that for the individoal with lind number
6786 his was less visible than for the individual with find number 3797, Though the skull was
fragmentary for both individuals {Tig. 4,14 and fig, 4.15a, b, and ¢), ilwas possible 1o reconstruct
most of the skeletal elements, Both individuals were documented wilh a crown number, which
will e discussed in paragraph 4,2.9, Additionally, the green discoloration documented for he
individual with lind number 6786 was presentinrelatively large areas and both ectocranially as
well as endocranially.

Tahle 410 overvigw of the indivicuals wath a patterm on the froncal, parictals, and occipatal,

Find number Typeresiaue | Category | Skeletal clamant

3797 green skull froncal, parictal L+F, romporal B larmiog oaal suturg

G786 green skull framral, orbit R, panetal B, oCcipital

Figqure: 4.14: green disc oloration an tha frontal (nghtl, parietals imiddle) and o cipital (lef for the individual with ing
nurnbicr 2F9E Small, diffuse araas, some arcas are concentrated,
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Figura 4.15a, b, ¢ firstrowe (3] grecn discolaration on parictal/sadittal suture; lettis ectocranial, nght s endacramal
lindivichual 67386). Micdle rove (B): green discolaration frontal: lett is ectocranial. right is engocramal {individual 6784).
Last row () green discoloration onright orbit; loft is ectocranial, right is endocranial {individual &7846). All areas arg
large ang diffuse,
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A:area of the maxiila and mandible

Aremarkatzle observation was the green disceloration on Lhe posterior aspect of Ihe mandible,
or areas near Lhis, far 5 individuals {lable 4.11). Both the individuals with find number 1694 and
2243 were already mentioned, as these individuals were also documented with a specific
patiern of green discoloralion on the skull. Three other individuals, find numbers 2403, 3515,
and 4891 were also docurnented wilh green discoloralion 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 wilh a large area of green discoloralion on the posterior aspect of Lhe
menlurm. Individual with lind number 4891 was, however, nol well preserved and could nol be
further analysed. Individual wilth find number 2403 had besides the green discoloration an the
mandible (fig, 4.17) anly green discoloration on the spine (see paragraph 4,2 .2), Furlhermore,
individual with find number 3515 had besides (he green discoloration on the mandible {rocls
lower leelh) also green discoloration on the left ilium (see paragraph 4.2.5), and for the skull
area on the right ¢rbit and right zygarnatic. Lastly, the individual wilh find number 1694 had
green discolaration on the Wolh secket of Lhe lower left second molar,

Tahle 4,71 overviow of the indivicuals with discoleratbicns in the area of the moorh.

Find rumber Typerouaue | Category | Skeletal element

1654 green ckull rooth sockor of 3.7

2243 green ckull postenor aspoct of the manturm

2403 Qreen skull postanor aspect of the mentum

3515 Qreagn skeull rooth sockets anc roots of teeth on Lovwer lett imanatale)
4591 green skull anteriar aspoct ot the manditzle, onmeaentum
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Figqure 4.16: nroen discaloration on the posteriar aspaect of the mandible (inewidual 22430

Figqure 4.17: greon discaloration on tha posteriar aspact of the randible (individual 24030,
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No obiserved pattems

The remaining individuals were documenied wilh green discoloration on alorementionad
locations; this was, however, nalin 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 lop of Lhe skull; this would be indicalive of the paltemn 2.
The abserved green discoloration was docurmented in a straight ling; Trom the top of the skull
Lowards the posterior side of the skull (back of the head), As (hig was not very distingl, ng
definile conclusions regarding a pattern could be made. The olher individuals with green
discoloralion on various localions are presented intable 4,12

Tahle 4.12: crverviowe Of the indivicuals with no specific pattorn of groen discolaration,

Find number TypC FesILC Category Skeletal elomant
HY green skull arkit B, sphenoid R
212 green skull ortat L, mancdle
1105 green skull maxilla R, termporal L
1235 green skull sagittal suture, panctal B, toramgn rmagrum
2278 green skull remporal-panatal L, panetal L
3515 green ckull orkit B, 2ygormatic R, dentalfmandible
SHEI0 reen skull orcipital-panetal R, 2ygomatic R

Inotal, 14 individuals were documented with anly one location of green discoloration on the
skull (table 4,13}, Some of Lhese individuals were poorly preserved; either indeterminatle skull
fragments had green discoloration {lherefore, ne localtion could be documented as it was
entered inlo the database as ‘indeterminable skull fragrment’) or poor preservation did not allaw
a full analysis, Addilionally, a telal of three individuals were alse decurnented with only one
area of green discolaration on the skull Bul no specific location was dacumented; these are not
presented intable 4,13, These individuals, find numbers 1707, 3290, and 6260, were very
fragmentled and the area of the skull onwhich the green discolaration was present could nol be
further determined. However, the presence of only one or bwo Locations of green discaloration
on the skull did nol always indicate less finds ar locations of discolorations elsewhere; the
individual with find number 5830 was docurmented wilh only green discolaration an the right
occipilal-parietal (fig, 4,18} and right zygomatic inot displayed), bul both several finds on and
near the skull were docurmented as well as mulliple locations wilh green discaoloration for the
olher skelelal areas,
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Figure 4.18: i [
gure 4.18: green aisCaloration on the right acciptal-panatal lindividual 58300, Large, diffuse area
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Tabkle 4.13: overvicw of the individuals with only one location af gregn discaleration,

Find number Type resigue | Category Skeletal element Location
1205 green Skull arhir B SUPEFIOT
1333 green cleull fromcal canter
1773 green skull Zyqornatic B canter
1796 green cleull orhic B SUpCrion
1821 Qroen skull acgipital-parictal R cante
2366 green skull remporal-panctal L conter
2403 green skull rmancikble posterior
2611 graen skeull froneal right
3974 green skull remporal-accipital L centor
4139 groen skull Zygornatic B pasterion
458 green ckull panctal L antariar
4591 Qrecn skeull rmanckle anteriar
6211 green ckeull panetal L cante
5749 green ckull froncal Inferior

Cther types of discoforation(s)

Analher noteworlhy observation was the amaunt of green discolaration endocranially in one
individual; the individual with find number 6786, as previously mentioned, Endocranial green
discoloration was observed in other individuals, bul these were small areas and locally (e 1100,
3290, 4139} Forindividual with find number 6786 the green discoloration en lhe endocranial
surface was maore prominent than on the eclocranial 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 individoals
also have green discoloration in combination wilh the blue discoloration {find numbers 4453,
6451, 6742, and 6786), The location of Ihe blue discolaralion, which was documented as a more
diffuse discoloration, occurs maostly onparietals, occipital, and temperals. Only for two
individuals does the blue discoloralion accur elsewhere; i e on the frontal and lecally on the
sulures, All individuals docurmented with blue discoloration are presented in Lable 4,14, sorled
by find number.
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Tabkle 4.14: overview of the ndividuals with bloe cisgaloration,

4453 bluc ckull sagittal suture, coronal suture, eocipital

o931 hlue skull panctal L+R, temporal R, termpoeral-parictal B

4451 blue skull paratal L+R, temporal R

5473 blue cleull parictal R

57479 blue skull fromeal

G 7HG blue skull onmost skull clements; dittuse
4.21.2 Finds

Finds were documentad per categary, as described in chapler 3. For the body region of the skull,
atolal of ¢ individuals were docurmented with find(s), A tolal of 19 finds were documentead,
divided over Lhe categaries of M, MCU, GLS, AW, iron residue, and OXX,

The dalabase only holds twe records for the metal (MY calegory, For one recard, this is,
however, a lind that consists of three small melal elements that were found in the soil residue
of individual with find number 5917. All three small metal elements are presumably ragments
of a funerary headdress, as a crown number was documented with this individual. The elements
are displayed in fiqure 419, 4 20, and 4 21, As is observable in the figures below, the elements
consisl of a single wire formed in a round shape at the end. Through this formed Lloop, similar
formed wires are atlached. In addition, a few melal lragments were alse documentad for Lhis
individual {nol photographed); a few loose wire fragments and smaller, thicker oval shaped
ohjecl,

Figure 419 metal elemeant #1 found in the skelotal area of the skull for the individual with find numikser 5917, Inset is a
detailed phatograph toillustrate this cocarative metal element,

m



Figure 4.20: metal element 42 feund inthe skeletal area of thie skull for the individual with hnd numier 5917,

Figure 4.21: metal element 43 feund inthie skeletal area ot the sKull For the ingracual with tind rurmipar 5917,

Other melal objecls were documented for individual with find number 3797, These are ¢ very
small melal objects, The majorily of these objects appear 10 be small nails. For other individuals
larger nails have been found during analysis, bul these were not documented as these nails
were probably coffin nails,
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Copper material (MCU) was documenled for the skeletal area of the skull; this was for the
individuals wilh find number 3087, 3797, and 5830. For the individual with find number 3037
this consisled of coppermalerial {and correlaling green discoloration) an the right sphenaid.
The copper material is nod delerminable Lo anobject due to fragmentalion and presenvation,
This was similar for the copper material documentad forindividoal 3797 This consisted of small,
indelerminable fragments which were found in the soil residue. The individoal with find number
5830 was documented lwice wilh copper material; this was also only present in the soil residue,
One fragment was again not determinable 1o an object due to fragmentalion and presenvation
{fig. 4,22}, The glher documented lind was a small, copper ring wilh organic residue inside {fig,
4.23 and 4.24). Both objects were furlther analysed by microscopic analysis 10 better determine
the shape of both documented fragments. The first abject, the indeterminable copper fragment,
alsg appearad 10 have some organic residue present, which will be discussed aler, The copper
ring was also analysed by microscopic analysis and was also placed inamicroCT scan Lo
determine both the shape of the object as well as 1o gain insighl inlo the residue Ihal was
presentinside the ring {fig. 4.25a, bl Based on Lhe images of the microCT scan, it appears Lhat
the abject is indeed a ring, bul consists of a single wrapped wirg,

Figure: 4.22: find #1 af copper residue in cambination with organic residug {inc widual 5830),
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Figure 4.23: hind £2 Copper ring containing organic resicud (indivigual SE30),

Figure 4.24: find #2 copper ring containing organic resicue lindivicual SH30),
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Figure 4.253, b: hind #2 trom individual with fing number 5830, U (al microCT scan af the Coppar ring from tigure
A18-4.09, vieve i from atxave, Dovwn (D) microCT scan of the same copper ring; vicw is from the side, Mo the
Laering of 3 vere o 1orm 3 ring. In both images, blueis organic material and orange s Lopper,

Besides copper, a lew lragments of irgn, oriron residue 10 be more exacl, were docurmentad on
twa individuals {find numbers 1694 and 1875%). The iron residee onindividual 1694 was present
on the frantal, between the two orbits {farehead) as can be seenin figure 4.26, Forindividual
with lind number 1875 this was localed on the lefl parietal-temporal transilion (g, 4.27), as well
as on the righl parietal-lemporal transition {fig. 4,28), As can be chserved inboth ligure 4.27 and
4,28, Ihese ironresidues are in cormbinalion with green discolaeralions,; for figure 4,27 Lhis i5 not
visible, but green discoloralion was present on the parietal-ltemporal transilion, located maore
anteriorly,
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Figure 4.26: iron residuc botween the orbits, on the torehead (individual 1694, MNote the nearby green disceloration of
the: skull,

Figure 4.27: iron residue lacated an the lafr parietal-temporal fransition findividual 1875], Displayed is only the
panctal; the iren residue is lacated inferiorly.
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Figure 4.28: iron residug [erated on the right temporal lindividual 1875) [t is logated anteriory af the temporal, and
shape like half a circle, Mete the nearby green discoloration on the parictal,

Glass fragments (GLS) in the area of the skull were documented lor 6 individuals. These are Lhe
individuals with find number 5830, 3087, 3757, 1707, 1695, and 3290. Wilh lhe exceplion of
individuals wilh find number 1695, 3290 and 3797, these glass lragments are relatively srmall
and thin {<lmm], The small size of these fragments results in a limitalion in observation; often
these fragments were only observed by the reflection of light as they are nol completely visible
Lo the naked eye, The fragments appear Lo be either blue or red glass, or a varialion thereofl
{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 weare present on the right parietal-occipilal (see fig. 4.18) and are illustrated in figure
4,29, 430,431, and 4,32,
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Figure 4.29: red glass fragment on nght parieral-occipital lindividual 5330,

Figure 4.30: light-blue glass fragment anright parictal-occipital {individual 5830).

neg



Figure 4.32: white/transparent glass fragment on right parietal-occipital lindividoal 5230).

Olher glass fragments were documented for individual with find number 3087, These
fragments were slillin silu on the left maxilla (fig, 4.33, 4.34, 435, and 4.36).
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Figure 4.33: 1oft maxilla with throe glass tragrments i sity Gndividual 20871, Murmbers in chis figure Correspond wth
tha numizers in the igures below,

Figure 4.34: rod glass fragment on left maslla (indivigual 3087).

Figure 4.35: grean-blue glass fragment on lefr mamilla (ing racual 3087).
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Figure 4.36: groen glass tragment an lett maxilla findividual 3087,

Other fragments of glass lound in the body region of the skull were documented for individuals
with lind number 1695, 3290, and 3797, For all of these individuals, the documented fragments
of glass are larger than previausly mentioned fragments of glass. In addition, lhey are slightly
thicker and all are white/transparent. The glass fragments docomentad for individuals with find
number 169% and 3290 were not photographed; (hey are, however, similar in shape and
appearance as the glass fragments documentad (or individual wilh Tind number 3797 (fig. 4.37).

Figure 4.37: glass fragments lindividual 3797,
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Potlery finds (AW} are scarce inthis sludy, and were due Lo this not further analysed. In the body
region of Ihe skull only one individual was documentad wilh a pottery ragment, this is far
individual wilh find number 3797,

The last calegory of finds, arganic residue (OXX), found in combination with green
discoloralions. As already described by the copper materials which were documented, most of
the arganic residue was documented for individual with find number 5830, Bath the
indelerminatle copper fragment and the ring contained arganic residue {fig. 4.22, 4.23, and
4.24), In addition, for {he body region of (he skull another small ragment of organic residue was
alse found for individual with find number 5830. This fragment (lig, 4.38) was also further
analysed by microscopic analysis. This analysis indicated thal the organic material is probably
hair, in combination with grganic residue which was identified as plant {probably grass ora
sirmilar plant), The indelerminable copper ragment, as previously described, alse conlains this
same plant type, as there are quite some similarities in morpholagy for both fragments,
However, for this indelerminable copper fragment, the plant-residue forms an oval-shaped
object that lies onlop of the copper residue {fig. 4,22), Some plant-residue also appearsto ke
present in and around the copper residue,

Figure 4.38: arganic residug faund in the skalatal area of the skoll 1or the ndividual with find number 230,

The individual with lind number 4453 was also documented wilh organic residue, This residue is
lacaled on the right temporal, and is present as a straight line from the anterior towards the
pasterior side {fig, 4,390, This organic residue is also probably hair, thaough it is not cerlain if 1his
was from the individual or belonging to some type of decoralion.
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Figure 4.39: arganic residue [ocatee on the nght temporal (supenarly] of the individual with fing number 4453,

Anolher individual documenied wilh organic residue was the individual wilh find number 3797,
Based onsimilarities in maorphology belween the arganic residue of this individual, 4453, and
5830 this arganic residue may also be hair {fig, 4,40).

Figqure 4.80: arganic residue, protxably hair, foond inthe skeletal area ot the skoll tor the individual woth fing numtier
3797,
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The body region af the Lorso and shoulder girdle include several skelelal elernents. The region
of the 1orso containg all of the ribs and (he stermum (thorax], bul also the spine, The region ol
the shoulder girdle contains the scapulae and the clavicles. In the dalabase, the Lorso and
shoulder girdle are documentad separately, as explained in chaplear 3, Table 4.15 presents all
these skeletal elerments and the tolal number of individuals for which these skelelal elements
could be inspected Tar {(green) discolaration(s).

Table 4.15: crvervigw Of the orsa and shoulder regions and the total number of individuals which coule be inspectod,

Torso and shoulder region Nurmnber of individuals inspected
Scapulal 27
Scapula R 20
Clavicle L 26
Clavicle R 29
Ritrs L 24
Ribs R Z7
Sternum (>
RanubriLm Y
Coracal vertabrae 33
Thoracic vertetrag 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 docurmented more lrequently; for 7 individuals discoloration(s)
were docurnenied for the spine, and a tolal of 13 times, Also, discoloration(s) for the categary of
the tharax were documented for @ individuals, and a {otal ol 15 times.

The green discoloralions on the shaulder girdle were documented for three individuals, These
are the individuals with lind number 1694, 4833, and 4889, For the individual with lind number
1694, (he green discoloration was chserved on the right scapula and the right clavicle; a
correlating localion when the twe skelelal elements are in arliculation {fig. 4.41a, b), The ¢ther
two individuals have no correlating green discoloration: ilwas present only on the right scapula
faorindividual with find number 4882 and for the individual wilh find number 4383 green
discoloralion was observed on the right scapula and el clavicle,
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Figure 4.41a, b Loft (3); Right scapula with green discaloration (ingrvidual 1694), Right (B right <lavicle with groen
discoloration (ingracual 1694),

Green discoloration on the ribs and/or stermurm was documented for @ individuals. The green
discoloralion was often ebserved on the lefl ribs (n=4}, and less requent on the nght ribs (n=2],
It occurs both on the shaft of arib as well as a slernal end. Only the individual wilh find number
1695 was documented wilh green discoloration on both firstrits, Individual with find number
1694 was documented wilh green discaloration only an the left first rib {fig. 4,42}, Due o
fragmentation of {he ribs, it wasnotin all cases {(n=4) possible to determine the exaclrib or 10
side the rib, Green discolorationwas also observed on the sternum/manubrium for three
individoals {find numbers 1887, 3087, and 1875).

| 5cm |

Figqure: 4.42: LoFt first rib finc wvicual 1694) with green discoloration on the shaft, near stermal ena,
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For ihe spine, most green discolerations were documented on the vertebral bodies, especially
on the anterior surlace (n=8). Only for the individual wilh find number 1707 the green
discoloralion was documented for the neoral arch of the vertetirae, The vertebrae docurmented
mest frequently wilh green discolgralions are the lurmbar vertebirae (n=5), thaugh high thoracic
(n=2}) and low cervical in=1] also occur, Individual with lind number 2407 was documented with
green discaloration en the C7, T1, L2 and he LS. Green disceloration on the lumbar vertebrae
was also documented lor individual with find number 3087 {the L3 and L4}, Furthermore,
individual with lind number 899 was documented wilh green discoloration on the Lb.

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

find number 4453, All of the discoloralions of the thorax, spine, and shoulder girdle are
presented inlable 4,18, sorted by find nurmber,
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Tahle 4.16: averview of the individuals with discolorations on the torso and shoulder girdle,

Find namker Type rasicue Calegory Skealetal 2lament Laeatizn
Bt Green 50 Mg L5 by anterior
1694 Green snoulder girele clavicle R pusteriar-latersl
1674 GrEen srouldler girdle scandla R lateral

1674 GrEen thsras noll snalt sLperics
1655 Green thirax rial L 5naft

1855 GrEEn thisras 1= s1afl

17a7 GrEen sane neura. arch ineel

17ar Green LN neura. arch incel

1873 GIEEn thrax s idel, #x slzmal end
1873 GIEEn thrax maukriem SLGETIT
1887 Green thurax manukrinm anleriar
2243 Green SO N veriebral oy incel

2403 Green SN L5 by anernion
2403 Green LU L2 by anterion
2403 Green LU T by anterion
2403 Green SN C7 Bey amerion
3087 Green LU L4 by anterior
3087 Green LU L3 by anterior
3087 Green L ax slermam lateral

4453 blue s lder gircle ccanula R lateral

A58 Green sy lder gircle claw cle L anlericr-lateral
4883 Green soyo Lder girole ccanala R lateral

4883 Green thr ax ritys R sternal end
4387 Green s lder gircle stanula R lateral

4887 Green thr ax rigs inddel snaf

5830 Green thr ax ribs _, Zx 5naf

&2052 Green SN Thaorazic, 24, - bashai el
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4.2.2,2 Finds

For the shoulder girdle no finds were docurnentled, and for the torso region three finds were
docurmented. This included amelal fragment (lig. 4.43) that was found on a thoracic vertebra of
individual with find number 5830, The metal fragment has not been further determined, The
olher documented find was a fragment of glass for individual wath find number 4889, This
fragment of glass was, however, thicker and larger than previously mentioned glass fragments,
and may be from an ulensil made of glass. Moreover, a ragment of glass was also documenied
for individual with find number 5830, This is a smaller and thinner glass fragment than the
fragment Tor individual with Tind number 4389, and i5 similar o previcusly mentioned glass
fragments; especially glass fragments lor this individual documented for olher skeletal areas
{e.g. skull).

Figure 4.43: metal tragment tound an the tharacic vertebrae lincwidual 5830); located nght nferiar-lateral,
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The upper limbs consist of the hurmer, radii, and ulnae, Table 4.17 presents all these skeletal
elements and the 1otal number of individuals for which these skeletal elerments could be
inspecied for fgreen) discoloration(s).

Tabile 417 oyt of thie upper Uimbs and the toral number of individoals which Coold be inspacted.

Upper limbs Numbier of individuals inspected
Hurniarus L 32
Humerus R 39
Radius L 22
Radius R 20
Una L 26
Una R 3

Iniotal, skeletal elements of the upper limbs were, divided over 10 individuals, docurnented 15
limes.

Baoth green and blue discoloratians were documentead, though the blue discoloration was
docurnented only once., This was for the individual with find number 4139, and il was located on
the right humerus, However, Ihe 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 decumented 9 limes on various locations, divided over 7
individuals, The ulnae and radii (n=4 and n=3 respeclively} are more lrequently docurmented
than the humeri (n=2], and Lafl skeletal elements (n=5) occur almest as often as right ones
{n=4}. Inmost cases, for only one skeletal element green discoloralion was decumented, For
example, individual with fird number 899 was documented with green discoloration anly on
the lell ulma tfig, 4.44a}); and green discoloration an anly the right radius was documented for
individual with lind number 1831 {fig. 4,44b}. Articulaling locations and skeletal elements were
also observed with green discolaration: individual with find rnumber 6205,1 was documented
with green discoloration on bolh the left radius and ulna, on their articulating proximal surface
{fig. 4.45), Individual with find number 5830 had, however, green discolgralion on Lthe right
radius and lefl ulna, but not their arliculating skeletal counterparts (fig. 4,4éa, b). This individual
was also documented wilh green discoloration on the distal end of the lelt humerus; this was in
combination with organic residue (see nex| paragraph), The docurmented discolaralions are
presented intable 4,18, sorted by find number,
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Figure 4.443, b: 1Cft (a): lett ulna with greon discolaration on the shaft [individoal 899, Right i) right radius with
green discoloration on the distal end bndividual 1337),

Figure 4.45: 10ft radivs and ulna {6205.7) with green discoloration on ther articular surface,
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Figure 4,463, b: 1Cf (a): [0 ulna with green discolaration Hndividozl 58301, Right (b nght radivs with green
discaleration [and arganic residue, see finds) (indivicual 53340,

Table 4.18: anvervicw of the individuals with discolorations on the upper limbs,

Find number Type resicue Categony Skeletal element location

HIY Qreen Lgper limkbs ulna L distal-mecial
1695 Qroen e limkbs una R proximal-mecial
1831 green e limbs racius R distal-postericr
3290 green e limbs hurmangs L prosximal

4135 flue uppar limkbs humerus B shaft

4889 Qroen e limkbs humerus R hurmgral head
SE30 Qreen Lgper limkbs hurmars L distal-anterior
SE30 Qreen Lgper limkbs ulna L proxirmal

SB30 Qraen upper limbs racius R proxirmal

452051 Qroen ppar limbs ulna L proximal-lateral
5205.1 green upper limbs rachus L proximal-recial
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Though the finds dacumented for 1his body region are not diverse in calegory {lable 4.19), they
are remarkatzle far lhe represented categories, For the metal/iren calegary anly hree lacations
were ohserved, These were on Lhe righl humerus of the individual with find number 2386 (fig.
4.47a, b). The finds consist of metal/iron residue, which is concentrated on the anterior shall
twice and once on he distal-posteriar surface of the humerus, The anly other calegory
represented in this body region is organic residue, and was docomented [or 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 radiug were documeanted wilh organic malerial;
Both in combination with green discoloralion, Again, Lhis organic malerial appears lo be rom a
plant {again, probably grass or a similar plant), ILis still i sitoon the distal humerus {fig. 4,48
and 4.49a}, and far Lhe proximal head of the radiug some organic residue was alsoe still intact
{fig. 4.49b). In addition, some fragments of copper residue as well as small fragments of organic
residue were docurnented for the individual with find number 5830 far this skelelal area{fig.
4.50), Table 4,16 presents the aforementioned finds and their location(s).

Table 419 avervigw of the tinds an the upper imbs,

Find number TyPE resicLe Categorny Skeletal element location

2364 TRy upprer lirnbs humgrus R distal-posterion
2365 IR Lpzar limbs hurmerns R shaft

SHEIO (HH upper lirnbs humgrds L distal-anterior
SBI0 axx upper limbs rachus L prcirmal
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Figure 4.473, b Loft [a): antoricr view af humenas, with iran reside {individual 2364). Fight i) posterior view of
hurmers, wathoron residos {individual. 2366),

Figqure 4.48: anferior view of the left homeros, onthe distal end (encirgled} srganic residus was aocumented
lindividual 58301, See tigure 4,4%a for & detailed view,

134



Figure 4.49a, b up (3]0 Lett astal humens (individual 53300 with organic residoe (Sarmg asin fig, 4.48), Mote the dark-
red as well as the brown colarec organic resicu, Down (B right preximal radivs (individual SH30) with organic
residue, Mote only the dark-red crganic residue,
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Figure 4.50: arganic rosidue found by the right radius {individual 5830}, Note the copper residue (lefty and the brown
colored crganic rosidug (down),
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The resulls for the body region of the hands are presented separalely, as explained in chapler 3,
Table 4.20 presenls all these skelelal elerments and the wotal numiber of individuals forwhich
these skeletal elements could be inspected for {green) discoloration(s).

Table 4.20: cverviow of the hand regicn and the total nomber of individuals which Could be inspected.

Hand region Number of individuals inspected
Carpals L 5
Carpals R 4
Metacarpals L 14
Metacarpals R 16
Fhalanges [prox,) |4

Divided over three individuals, the dalabase holds anly 7 records Tor Lhis body region.

Far the body region of the hands only green discoloration was documented, This is present in
three individuals; find number 1694, 1831, and 5830, The individual wilh find number 1694 was
docurnented wilh green discoloration on the metacarpals and righl carpal {lunaleh. The lei first
melacarpal and he righl second, fourth, and {ifth metacarpals were documented with green
discoloration (fig, 4.51), This was present on either the dorsal or plantar surface; but located on
the shall and distal ends. For the individual wilh find numtzer 5830, the grean discolaralion was
only present on of the lefl carpals (scaphoid), Green discoloration was present on the (probably
right] 4th praximal phalange (distally) forindividual with find number 1831,
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Figqure 4.51: 1oft first metacarpal (lefth and nght second, fowrth, tifth metacarpal, and nght Lunate with green
discoloration (ingracual 1694),

4.2.4.2 Finds

Na finds were documented (or the body region of the hands,
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The pelvic girdle consists of the ilium, ischium, and pubis (lell and right for all skeletal
elerments), Table 4.21 presents all these skelelal elernanis and the total number of individuals
forwhich these skelelal elernents could be inspectled for (green) discoloration{s).

Table 421 averviewe of the pelvic redion anc the total nomber ot ndividuals which coold be inspacted.

Pelvic region Murnber of individuals
ILivrr L 27

[liLrm R 32

Ischium L 24

Ischiurn R 23

Fubis L 5

Fulis R 7

Intolal, divided over @ individuals, 1he database hoelds 13 records for the pelvic girdle,

Only green discoloration was observed for this bady region. The most frequently occurring
skeletal elernent is the ilium (n=4), in particular the location of {he iliac fossa (fig, 4£.52a, b),
Green discoloration was observed onbolh the posterior as well the anlerior sides of ihe iliac
fassa, thaugh separately, Both the rightilivm and left ilium were docurnented twice, but both
ocour only separalely. The only skeletal element which was documenied with green
discoloration on both right and lell sides was the auricular surface of individual with find number
3087 Due 1o poor preservation, Lhe right side was not as clear as lhe left side. Individual with
find number 4883 was documentied with green discoloration on the right pubis, located on the
pasterior surface, Green discoloralion in combination wilh organic residue (see next paragraph)
was, again, documenled in individual wilh find number 5830, This was located on the poslerior
surface of the iliac fossa, supenor of the acelabulum {fig. 4.53), In addition, small fragmeants of
the pelvis wilh green discoloration were also documented for this individual, For the individual
with lind number 6541, green discoleralion was also documented ior a bone fragment thal may
Be from the pelvic girdle, The documented discoloralions are presenled inlable 4.22, sarted by
find number.
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Figqure 4.452a, b: loft (a); Lett iljum with green giscoloration oncthe ibac fossa iindividual 1205], Right i) right ilium
with green discoloration anthe iliac fossa {individual 200%),

5cm

Figure 4.53: right ibum, postencr aspoct with green discoloration and organic residue (lettis proxmal; right is distal)
15830,
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Table 4.22: avervicw of the individuals with greon discoloration on the pelvic girdle,

Find number Typr resicue Category Skeletal element Locaton

1205 green pelvic girdle iliurmn L iliac tossa antonior
la%4 green pelvic girdle acetabulum R distal

200% green pelvic girdla ilivm R iliac tossa antornor
3087 green pelvic girdle avricular surface L anteriar

apey qroen prlvic girdle avricular surtace R proxirnal

2515 green pelvic girdle iLiurm L iliae tossa antenor
4883 green pebvic girdle pubis R posterior

SE30 green pelvic girdle urikraun urkrigwn

Sgan green pebvic girdle ilivmBR iliac 10553 postanor
5451 green pelvic girdle unknawn unknown
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Finds docurmented lor the body region of the pelvic girdle were observed for individuals with
find number 3797 and 5830, For individual wilh find number 3797 a fragment of glass was
documented, This iragment was, like the glass fragments documented for the skull area of Lhis
individual, relatively large and Lhick, Forindividual with find number 5830 both calegories of
GLS and OXX were documented, The organic residue was, as praviously mentionad, observed
with green discoloration on the posteriar surface of Lhe right ilium, ILis surrounded by (his green
discoloration, and he erganic residue is shaped ovally. This was alsa lurther analysed by
micrescopical analysis, of which the resulls indicate that il consists also of the same plant/grass
which was observed by the organic residue an the humerus and on the skull of the same
individual. The organic residue on the iliom consists, however, of two dillerent types, As canbe
observedin ligure 4,54, two celours of erganic residue can be distinguished. Furthermare, it
censists of multiple layers; the darker (dark-red) organic residue appears Lo be undemeath the
lighter arganic residue, The darker organic résidue was also exarmined furlher; figure 4,55
illustrates lhe specific layening. It agpears thalil cansists of different grass strands, placed after
each other, and folded Lo Tarm an oval-shaped object. From what is observable on figure 4.54, it
seems thal two of Ihese oval-shaped cbjects are present, Furlhermaore, sorme small, loose
fragments of organic residue were docurnented for Lhis individual (g, 4.56), as well as some
copper residye. These small organic fragments are similar in marphology as the fragment found
on the ilium,

Figqure: 4.54: arganic residue on the posterior aspoct of the ilivm (individual 58301,
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Figure 4.55: close up af tig, 4,547 2comed inon the dark-red organic resicue lndividual 58300,

Figure 4.56: fragments of organi< residoa, faund in the body region of the pelyis individoal 58307, Note the dark-red
arganic residue fup and right] and the Brown caloures rganic residue jdown-left], Copper residue is alsa prosent.
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On the left auricular surface of lhe individual wilh find number 5830, one fragment of glass was
docurnented. This was again lurther analysed by microscopic analysis, of which the resulls can
be seeninfigure 4,57, Unfortunalely, during further examinalion the glass fragment did not
remain in situlingalin fig. 4.57), but now the size of the fragment could be documented {approx,
Tmrm),

1 mm

Figqure 4.57: glass tragrment on the loft auricular surfaca (indracual 58300,
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The leweer imbs consist of the Temara, Libii, and fibulas. Because the feet were nob well
represented in the selection under sludy {see lable 4.23), (hese were included in Lhe region of
the lower limbs. Table 4.23 presants all ihese skelelal elements and he latal number of
individuals far which (hese skelelal elerments could be inspecled for {green) discolorationisl,

Tabkle 423 cvorviow of the lower limbs and foet and the toral number of individuals which could be inspacted.

Laveer limbs Number of individuals inspected
Femur L 30
Femur R g
Tilzia L 26
Tibia R 32
Fitaula L 12
Fibula R 17
Tarzals L ]
Tarzals R 7
Metatarsals L H
Metatarsals B H

Intotal, divided over 7 individuals, the body region of the lower limbs and feet holds 14 recaords
inthe dalabase.

The green discoloration ocours more frequently and was documented most often for the right
libia in=6). Wilh the exception of individuals wilh find number 6205.1 and 6451 (seefig. 4.58a. b
for the individual with find number 6205.1}, no green discolaration on lefl skelatal elements or
both left and right skelelal elements were documented. The green discoloration on the right
libia ocours mast frequently on the shaft, though for the individual with find number 1694 il was
documented on the proximal and distal ends, localed posteriorly. Green discoloralion on ihe
right Temuris alsa present; his occurs on the fermaral head for the individuals wilth find numbers
1694 and 6205.1. The individual with lind number 4883 was documented with green
discoloration an the shafl of the right Temur. In addition, anly ane individual was documented
with green discoloralion on one of the Larsals. This was the individual wilth find numter 2366,
and the green discoloration was located on the ateral surface of the right calcaneus. Far one
individual {find number 6451) green discoloration in combination with glass {see next
paragraph) was docurnented. All of the documented discolerations are presented in table 4,24,
sorled by find number,
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Figure 4.58a, b: Lett {al: loft and right tibia, Lateral view (individual 62005.7), Right ) lett and right tibia, medial view
lindividual 6205).

Table 4.24: overview Of the individuals with discelgrations on the loveer Limbs,

Find number | Type rosicue | Category Skeletal eloment Location

1024 Qreen Lowwer Limbs tibia R rmecial

la%4 green lowver limbs tibia R distal-postorion
1654 green Loweer Limbs tibia R prosamal-pasterior
1654 graen lowver [imbs fermur R fernoral head
2364 Qreen Lowwer Limbs tarsals R lateral

4883 graen | limibs fermur R shaft

517 Bluc Lowyer limbs fermur R shiaft

5451 green lowver limbs tibia R shaft

5451 green lowver limbs ribia L shaft

&2051 graen I [imbs fermur R fernoral head
&2051 graen I [imbs rikia L shaft

&2051 graen lowver [imbs ribia R shaft
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Only for three individuals finds were documented for the body region of he Llawer limbs and
feet. As previously mentioned, one documented find were fragments of glass which were
present on the right tibial shafl of individual with lind number 6451 (fig, 4,59}, Intotal 4 small
fragments were docurmnented (fig. 4.60 {close up of lig. 4.59), 4.61, 4.62, and 4.63), but based on
micrescopical analysis srmaller fragments may be present undemeath; these could not be Tully
docurnented, There appears 1o be no specific clustering of (hese fragments of the shafl, as the
fragments are localed all over the Libial shalt. The largest fragment of glass is approximately
2.5mm; relatively large, The olher fragments are appreximately Tmm or smaller. All of the glass
fragments are lransparent and were, when observed under the micrascope (unforlunately not
visible in the figures), very reflective. The location of these glass lragments on the tibia was also
in combination with green discoloration, as previouwsly mentionead, For analher individual, find
number 1707, a fragment of glass was also documentad for the lower imbs, This fragment of
glass was, however, not in situand was in appearance different than Lhe glass ragments for the
individual with find number 6451, The fragment of glass for the individual wilh find number 1707
was not pholographed. Furlhermare, for the individual with find number 6205 1 iron residue was
documented on the lefi Libial shaft (fig, 4,.58a, b),

Figqure 4.59: glass fragrment an the rght tibial shatt of thendividoal with fing number 6451
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Figure 4.60: came glass tragment a5 i fig, 4,54, close up (indivicual $451), Mate the smaller glass tragrents
undcmeath ths fragrent, let-bottom of the large tfragrnant,

- »a' 3. _ i
Figure 4.61: anothar glass fragmeant on the tibial shatt of the ndividoal with find nomber £451
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Figure 4.63: another glass tragrment on the Tibial shaft of tho individual wath find number £451,
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4.2.7 Finds without skeletal category

Fortwo individuals, finds were documentied wilhout a skeletlal calegory. This was because of
preservation and the subsequent documentalion; formost individuals each skeletal area (e.g,
skull, spine) was placed in a separale zip-lock bag. However, a few individuals were poarly
preserved or nol all skeletal areas were represented for these individuals. This resulled in the
fact that the complele skeleton was placed in one zip-lack bag, meaning specific finds could nol
be correlated anymore 10 3 skeletal area, unless they were still in sifo Finds wilhowt a skeletal
category were present for the individuals with find number 6451 and 6478,

For the individual with [ind number 6478, this was organic residue, Based onmarmhalogy of this
organic residue, it was probably hair belonging to this individual. Because of this, it was not
further analysed. Finds without a skeletal calegory for the individual wilh find number 6451
were fragments of glass. As olher glass fragments were documented Tor the [ower limbs (Libia)
iLis likely the fragments withoul skeletal category were also for the lower imbs, However, as
glass lragments were in general frequently documented in the skull area, this may also be
passible. The glass fragmenits are again very thin; the size of 1he fragments is, however,
somewhal larger, Fragments of light-blue as well as lighl-red glass are present (fig. 4.64).

Figure 4,64: qlass tragrmonts documentod without a skelatal categony lindividual with ind number 64515,
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Rernarkably, for three individuals no finds on the bane or in the sail residue as well a5
discolorations on the bone were observed, though discolorations were noted during lhe
excavalion. Though errors in documentation may be possible, the absence of any linds or
discolorations for two individuals may also be due 1o preservalion; these individuals were
poarly preserved. The individual with Tind number 6859 was representled by very poorly
preserved long baone fragments and some dentition, The reasen this individual was included in
the selection was the presence of a arown number; fragments of which will be described in
paragraph 4.2.9.

The individual with ind number 3426 was beller preserved than the other lwo individuals;
however, ne Tinds or discolorations were found on this individual. The individual was included in
this selection because of the presence of greenresidue, as this was documented in the
database used during the excavalion, Furthermore, according to the database this individual
was bolhwell preserved and most skelelal areas were represented; meaning a full analysis
could be done. The full analysis was indeed possible, but remarkably the green discoloration
decurnented during Lhe excavation did not carrespend 1o 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 elernents, However, this individual was also
documented wilh a find number for the crown; Tind number 6470 indicating that finds are
present, Even though ne evidence of Lhe 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 docomented under find nurnber 6470 were also
analysed, though separately from (he individuals (see paragraph 4.2.9}.
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As has already been mentioned in paragraph 4.1.5, several individuals {(n=15} were excavated
wilh a funerary headdress present or at least with finds indicaling a similar decoralion; {he
crown individuals, During the excavation, these finds were given a separale find number; or
crown number as referred 10 in this thesis, The content of each of these crown numbers varies
betweaen individuals, this was of course related to the compasilion of the original crown,
general preservation and conservalion, as well as how much was collected during the
excavalion, The malerial documented under these Crown numbers was separated from he
individual. Finds mentioned in the préviows paragraphs were documentad during the physical
anthropological analysis and were analysed in this study; the material documented under Lhe
crown number was analysed by the ADC. In1otal, 158 fragments of wire/decorations were
analysed (Nogijen, 2014, p.138), Findings and description of the malerial is presented in the
excavalion report (Nogijen, 2016, pp.138-142). These findings will be shorlly presented below,
this will be in combination with any linds belonging Lo the crown individuals documentad
during the physical anthropological analysis of this study,

Based on the malerial, different lypes of wire and constructions were noted (Nooijen, 2016,
[.138-139), Each decoration was made from copper wire, alse enlwined with more copper wire
(amore flaltened wireh. Fragments of the funerary headdresses with find number b718
{individual 5317, 5919 (individual 59313, 6271 {individual 62113, 6478 (individual 6749}, and 6591
(individual 6589} were described in this report and appear 1o be the mast nolewarlhy elements
of all excavated funerary headdresses, Because of preservalion and consenvation, it was not
possible to fully determine each metal fragment which may correspond with the funerary
headdress (Nogijen, 2016}, ilwould appear hat 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 la create a zig-zag
patiermn; these wires were also entwined with other wirgs in a similar matter {fig, 4.65% and 4.66)
(Nooijen, 2016, p. 138, This type of decoration was dacumented for the individual with Tind
number 5931 (orown number 59190, Noteworlhy was also the pin docomented under this crovwn
number; it would appear that ‘'normal’ copper abjecls may also be present in a funerary
headdress {e.g, 1o fasten lextile elements) or generally with an individual buried with a funerary
headdress {i.e. used on clothing). From ligures 4.65 and 4.66, il can be observed thal the
characleristic flower or leal-shaped decorations, as would be expected with Leonic flowers,
were nol present, This may of course be due Lo taphonomical processes or preservalion; he
original shape of {he decarations may not be maintained,
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115 mm

5919.001

Figure 4,65: decorations dacurmented tor the indracual with bnd nurnbar SP31Crown nombier 3990 MNote the
ernbwaned aspect ot the wires, 35 well as the 2ig-zag pattem (Nooijon, 2018, (2.13%).

L 11,5cm

5919.001

15mm

Figure 4.66: other decorations dacurmanted for the incnacual with tind number 5931 [rowvn number 5219 (Naojjen,
2015, p139).
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Decoralions made from copper wire, constructed in a more spiral-shaped object were
docurnented for the individual wilh find nomiber 5?7 {crown number 5918) (Nogijen, 2016,
.139). These decoralions, slill entwined wilh ather copper wirg, were construcled wilh much
larger loops of wire {instead of the zig-zag pallern observed far the individual with find number
59210, A piece of fabric can also be observed (fig. 4.473). Again, these decorations may have had
originally a different shape; unfartunately noe specific shape can now be observed. For this
individual a smilar decoratian (spiral-shaped) was again docurmnentad, bul this decaration also
centained small sequins {fig. 4.67b). Inaddition, as previously presenledin paragraph 4.2.1.2
three smaller decorations (and some smaller pieces of loose wire) were documented for Lhis
individual during the physical anthropological analysis. These decorations did resernble a Leonic
flower; perhaps the decorations displayed below had similar appearances.

5918.001

5918.001
l ; 15 mm L ; 10 mm

Figure 4.67a, b lettial decorations documented tor the incridual with tnd number P17 icrewn nomber 5918 Zig-
23 wire also containing 3 picda of tabric INooijen, 2014, p13%9) Right (b)) alsc a decoration docurmented for the
indivicdual with fing number 5T [Crown numizer SP1H), This element Consists of some wires (sparal-shaped) and

sequins (Nanijen, 2016, p128).

Two ather lypes of decoralions discussed in the report were elements of bent wire, entwined
with wire in larger loops, and parallel wires which appear (o be held together by anglher wire
{fig, 4.68a). The lalter was documented for Lhe individual with find number 6589 (crown number
6591 and appears 1o be an element of {he funerary headdress that was constructed belween
twa decorations (Nogijen, 2016, p.139), A similar element was also documented for the
individual with find number 5217 [crown number 5918); this object was howewver thicker and
somewhat larger {and documentled during this study). The ather described decoration {kent
wire] was docurnented for the individual with find number 6211 (crown number 6271)ifig. 4.68b).
No specific shape could be observed; though againitis very likely the original shape was not
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maintained. Additionally, the farmed loops resemble Lhe spiral-shaped elements observed for
the individual with find number 5917 [fig. 4.67a, b); perhaps these elements were similar
decarations.

6591.001 6271.001
L 1 15 mm L 115 mm

Figure 4.68a, b: loft (3 decoration documentoed for the individoal with find number 8589 {craven numbor 5913
parallel wires entwined by another wirg INaoijen, 2016, pa3%9) Right ibl decoration dodurmeantod far the indivicual
with fined numiber §211 e number 2710, This element appears to be tormed by entwinea wire inlarge laops
IMNaoijen, 2014, 137,

Lastly, only a few decorations have maintained their shape (Nooijen, 2016, p.140) and may give
an indication as 10 whatl the onginal decoration cansisted ol For the individual with find numter
6749 {crown nurmber 6748} an elerment in a Mower-shape was docurnented {fig, 4.69). The
shape of this decoration indicales a Leonic flower; Lhe chernical data was used in order (o
analyse the absence/presence of Leonic wire as well (see paragraph 5.1L1.3). In addition, the
spiral-shaped and zig-zag paltern presentin this Leonic flower may also indicate that the
previously discussed decorations may had had similar appearances, Additionally, the only olher
decaralion maintaining their characierislic flower shape was the previously discussed elermnent
documented during the physical anthropelogical analysis in this study for the individual wilh
find number 5917 (crown number 5918),
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6748.001
L ) 15 mm

Figure 4.6%: decoration (Leanic lower documented tor the mdividoal with find number 6749 (crown number 67481,
MNote the Hewer-shaped aspect farmaed by entvwoined wire and (eeps of wire (Naoijen, 2018, p140).
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4.3 Results chemical analysis: XRF

During tha chemical analysis, a total of 413 measurements werea done with the handheld XRF,
This includes also the background measurements, additional meaasurements (besides green
discolaralions), and exira measurements {lable 4,25], The results of (hese measurements are
presented in the catalogue of the physical anthropological reparts {appendix 1), In this
catalogue, the chernical data are presented for each individual, Variations in ¢hemical
cemposilions, discussion on possible objecls/decorations, and comparizons belween cerlain
lypes of dala (e.q. chemical compaosition, localion of object) are presented inthe subsequent
chapler, chapler &, Inaddition, chapler & will discuss all of the previously mentionad results
{raterial analysisy in order 10 answer the research questions,

Table 425 overviow of all XRF measurements, sorted by object/oscoloration(sh and bascline/blanks

mMeasurements.

Opjects measuntd 10
Cilass (OL3) 1
Metal {MEK] d
Residue 1
Discolorations measurcd (bone) 241
Lareer 214
Elue 9
Iran 7
Organic materal + greon 5
Black 1
Residue 5
Baseling measurerments (hone} 140
Blanks/failed measurements 22
Total measurernents 413
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5. Discussion

This chapler will put the resufis into conlex!, localions and chermical compasitions of green
discotorations will be discussed in regard (o the wentification of funerary headdresses in
archaeological context. The resufis of the finds, physical anthropotogical 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 malterial analysis and a chemical analysis on funerary headdresses;
the resulls of which will be discussed in light of identilying a funerary headdress in
archaealogical contexl, However, Lo identily a funerary headdress in the maternial under sludy,
and {herefore also discuss its general identification, it is needed o establish an archaeolagical
definition of a funerary headdress for {his study.

The individuals documnented with a crown number were used as Tor the 'arown crileria’, For
these individuals the presence of a funerary headdress was already established. The results of
the amalyses on discolorations, finds, and the chernical analysis will be vsed in arder to establish
the archaealogical visibility of a funerary headdress, Though these resulls werg used 1o
eslablish crileria, it should be keplin mind that, because of the possible poor preservation and
olher taphanomical processes, hese critena rmay not apply completely 1o lhe other individuals
under study, Thereiore, in addilion to the data of the crown individuals, the historical data and
archaeclogical data on funerary headdresses were used 1o eslablish these critena, Adding these
data allows 1o make a more "broad’ definiion; meaning the identification of he presence of &
funerary headdress depends on certain elerments separately or a combination thereof, Using
such broad definitions may allow to also identifying the ‘invisible funerary headdressesin
archaeoloqgical context.

The individuals under study which were documented with a ¢rown number, and therefare had
definilely a funerary headdress present, are displayed in table 5.1. The finds and discoloralions
docurnented for these individuals were presentad in the previous chapler, They will, however,
be also shorlly presented here 1o provide an overview belore establishing the crown criteria and
are displayedin table 5.2
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To establish ihe “crown criteria” based on the analyses of these individuals, the resulls of the
rmaterial analysis (both the discoloration(s) and find analyses) and the chemical analysis will be
used, When criteria are established separately for ihe finds {paragraph 5.1.1.1), discoloration(s)
{paragraph 5.1.1.2}, and chemical composition of residuels) (paragraph 5.1.1.3), these criteria will
ke combined inorder Lo identily the presence of a funerary headdress wilh more certainty
(5.1.1.4}. Of course, Llaken inlo account thal a chemical analysis cannot always be caonducled, and
therelore the established criteria cannol always be used, criléria based on this aspect will be
considered separately frorm the finds and discalarations, Furthermaore, he correlation between
specific finds and discoloralion{s) will also be discussed in order Lo assurne Lhe presence of a
funerary headdress in archaeoclogical context.

Table 5.7 averview of the Cromn individuals docomaented in thes study, with physical anthrepalogical ¢ata, Vor= find
numicrn km_nr= Crowen number; agecat= age categary; sex= final estmated saex catedory; ags min/max= minimal
and ma)imal age estimates; AMstat= anto-rmartem stature and standard dewiation in Lentimaters.

W krn_nr agecaf SCX agemin | age max AMstat ()
177 1707 | Ch u 1.3 2.4 0
G211 6271| Ch U 75 12,5 0
6260 5261 Ch U 0 1 0
G373 5392 | Ch u 1 28 0
5451 6453 | Ch U 5 9 0
G474 G470 | Ch U o5 2.5 0
5473 5479 | Ch U 3 5 0
3797 379 A U {F based on DN £1 i 0
5917 5918 | ) U 12 24 0
4135 4139 [ A Y =0 &5 173,86 £4,05
4453 5355 | A F 40 HO 0
5%31 S99 | A B 3732 43,323 178,93 =445
65H% G591 | A, U 21 ™ 0
67417 G748 | A F 25 20 155,41 +4.24
G7HG STET | A F 20 él) 0
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Table 5.2: averview of the Crown individuals documented in this study, with skull and postcranial zenes. Groen (Gl
araas indicate green discoloration; blue (B) arcas incicato blue discolaration; the grey areas {-) indicare 2one was
inspectes but no giscoloration documented; light-red (M) areas indicate zong was missing, "F indicates a
docurmnanted 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 = 5 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

Fray. Fray. Fray.
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The finds docurmenled during the phiysical anthropological analysis and further analysis of the
material docurnented under Lhe crown numbers {done by the ADC as previcusly mentioned
{Nooijen, 2016} were used lor the malenial analysis.

Copper alloy/metal objects

One of ihe characteristic elerments of a funerary headdress, based on data from Germany and
archaeolagical data, would be the presence of these specilic Leonic wires and/or Leonic
flowers. As presenled in paragraph 4.2.9, several decorations were described {n=7; total
analysed fragments=158 (Nooijen, 2016, p.138)); thaugh mostly not parl of this study. It would
appear thal the majority of the docurnented crown elerments were fragmentary; the original
shape and construclion were not always possible o reconstruct and only fragments of wire
remained (Nooijen, 2016, p.138-142). Sometimes, the characlenstic 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 1o be a flower-shape, was
maintained (Nooijen, 2016, p140). This was also the case for the decarations (n=3)
docurnented during the physical anthropalogical analysis; for the individual with Tind number
5917. Based on data of the funerary headdresses from Germany (Lippok, 2013), these small
decorations were possibly Leonic Tlowers, It cannotl ke delermined if the wires used {or these
decorations were also these specilic Leanic wires; he chemical data may indicate this or
contribute to possible chernical composition {paragraph 5.1.3), However, using the dala on the
funerary headdresses from Germany {i.e, shape and construction) as criterion, this would mean
that the majority of the documentad decarations cannot be delinilely delermined as Leonic
flowers. Though far some elements the braided and/or entwined construclion, as would be
expecled for Leonic flowers/decorations, was visible, it was impossible 1o reconstruct these
fragments of wire as lhese specilic decorations. Based on this, the crilerion 10 identify any
Lecnic wire or Leomic flower should be extended; Lhis 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 thal appear {0 be braided, enlwined, twisted,
or atherwise constructed with ather similar wires (o form a decaoration may alse indicate the
presence of a funerary headdress. Moreover, same copper fragments documented for {he
crown individuals did not resembyle a wire or decoration al all; indicating that several types of
shapes should be taken into account when idenlifying a funerary headdress based on copper
material {i.e. small sequins as documented for he individual wilh find number 5917 (Nooijen,
2016, p.139). In addition, for the individual with find number 4589 a smaller, thicker fragment of
copper was documented, A similar object was alse documented for the individual with ind
number 5217, Both may probably be an aspect of the funerary headdrass {perhaps o combine
certain elements) and similar abjects should therefore nol be overlooked.
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For all decorations that still resernble a Leonic Mlawer and the objects that do nol, the amount,
lacation, and associalion with any olher type of decoralion as well as discoleralion(s) should be
taken inte account. Srmaller copper fragments may still indicate (hair) jewellery; the presence of
olher funerary headdress indicators is of importance for [almost) indeterminable copper
fragments. It should alsa be nated Lhat, depending on possible localvanation, ‘normal’ copper
wire was used as an allermalive to construct and/or decorale a funerary headdress. Of course
not fabricated in Lyon, these 'nomal’ copper wires can slill be coated wilh silver or zing {Lippok,
2013}, and can be similar in marphology. Inaddilon, aside from the possible usage of normal’
copperwire it may be possible (hat any other lype of wire may have beenused as decorations
or as frame [e.q. iron}. For some of the decorations, traces of iron were documented. [Lwould be
appear ihat the frame for the funerary headdress for this individual (find number 6479} was
made of iron {Nogijen, 2016, 2.140), but it shauld nol be excluded thal decorations may centain
iron as well. This would mean that even though the appearance of the decoralions may indicale
Lecnic flowers, the chemical composilion canvary due Lo lecal varialion as other types of wires
were used, General differences in chemical compaosition of a wire or decorations may be
determined without a specific chemical analysis (e, presence of iron and/or copper), but Lo
fully delermine the presence of Leonic wires and/or 'normal’ copper wires used as decorations
in funerary headdresses bath the chemical criteria and Lhe finds criteria are neaded,

Glass

Described as a cormmon aspect of this burial custom by Porlegies (1999 and other historical
data, and not associaled with any other burial custom, refleclive matenial is also a decoralion
that can be expected with a funerary headdress, A varialion of refleclive material is described by
both archaeological examples and historical data (e.q. glass splinters, slivers of tinfoil). Using
glass splinters as an aspedct of this burial cuslam was alse documented for archasological
examples in Belgium, though their appearance is different, Generally, he presence of refleclive
material was laken inla account 1or the criteria of he finds. Several crovwn individuals in=3)
were docurmnented wilh glass lragments; size, appearance, and amount differed for each
individual, For (he individual with find number 6451 the documented fragments of glass were
small and thin, andwere present on the Libial shafl and in the soil residue. Their appearance
corresponds with the glass splinters dacurmented in Belgium, and with the description provided
both by archasological examples and historical dala for the Netherlands, However, it would
alse seem hal larger, thicker fragments can also be present inLhis burial customn; bolh {he
individuals wilh find number 1707 and 3797 were docurmented wilh this type of glass fragments.
Though iLis likely these lragments were used as refleclive decoration, it was nol possible to
delermine wilh cerlainty these glass fragments were an aspeci of this burial custom, as the
passibility exisl these fragments are used in 'normal’ ulensils or window-glass.
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Inaddition, olher glass obyjects should also e Laken inla account for these criteria, For the
individual with find number 1707 additional glass objecls were documented during (he
excavalion {Jacobs, 2016, p.129). These decoralions appear to be small bead-like objecls. These
objects were, however, very Lhin and Loo small 1o be indicative of jewellery {Jacobs, 2016, p129),
and were probably associated wilh decorations of a lunerary headdress, Similar objecls were
docurnented and report by Lippok (2013) for Germany, and sarme clher archaeological examples
inthe Netherlands report glass beads as well. Generally, glass appears Lo e lrequently
associated with this burial custom and shaould therefore be included inlhe critena Tor the finds;
their appearance laken inlo account.

Organic material

Organic malerial also appears o be one of the frequently used decorations assacialed with a
funerary headdress; mosl archaeclogical examples and hislorical data indicate the usage of
organic malerial. Though preservaltion may limit the view on these organic decorations, their
presence should be included in the finds criteria and laken into account.

Qrganic residue {n=4) was documented during the physical anthropological analysis far the
individoals with find number 3797 (0 fragment), 6478 (1 fragment), 6784 {2 [ragments), and 4453
{1fragment). For all these individuals this arganic residue was probably hair. For the individual
with find number 6749 organic residue was dacumented during the excavalion (Naoijen, 2016,
p140), which indicated thal flowers and leaves were present, No artificial (wilh ihe exceplion of
the flower-like decarations) flowers were documented for this individual.

The arganic malerial was, however, not present for all of he crown individuals due to
preservalion, In historical data the usage of flowers {real or artificial), paper, rikbons, and olher
textile was frequently mentioned, In archaeological data the presence of organic material did
not always occur requently due 1o preservalion, Furthermore, due o fragmentation il may nol
always possible Lo determine the organic residue; therefore making the presence of arganic
material quite difficult Lo use as a crilerion.

Other material

Other linds dacumented during the physical anthropolagical analysis were some small copper
fragments, small metal fragments (probably nails), and fragments of poltery; hese were all
docurnented for the individual with find number 3797 Wilh the exceplion af 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 [or the previcusly mentioned individuals in combination with
archaealogical and hislorical data {table 5.3}, the crileria for finds associated with the funerary
headdress burial custom could be established, Especially the presence of Leonic wires/flowers
or copper wire/flower-shaped decoralions of wire, reflective decoralion, and organic residue
can be anindicator for the presence of a funerary headdress. [twas, however, difficull Lo
establish if the presence of one of these typas of finds was associaled wilh a funerary headdress
{e.g. glass used in normal’ abjects instead of reflective materiall, and therefore he presence of
discoloration should also be laken inlo account, For a lew of these finds, such as the Leonic
wires/Tlowwers, their association wilh a funerary headdress was certain; the usage ol these
decorations in olher burial customs is nol known, These finds, though not always possible 1o
delermine wilh cerlainty due Lo local varialion or preservation, were defined as “sirong
indicatars’ and will be discussed below,

Table 5.3: overview of expected decorations with a funcrary headdress, basaed on documented finds for the Crown
individuals and archacological/histancal cata,

Inarganic Chrganic
Leanig wires/ Leonic Flowers FLOWCrs irosemary: rases)
Coppanwires Fapor iribbontower-abject)
Iran wares Silk [nbban/flower-objoct)
Beads (glass) Textile/fabing frigbon/flower-abiject]
Smaller metal wires {tringas) igreen) Harbs
Leaf/flower decorations of matal Leaves
Glass (shreos/splinters)
Fearls or imitation pearls
Seguins
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As mentioned, the presence of Leonic wires or flowers was one of these strong indicators. Even
withoul any {green) discolaration or other finds, the presence of these Leoni< wires or flowers
can indicale a funerary headdress. It should be noted thal copper wire oriren wirg could also
have been used as {0 create decoralions similar Lo Leanic flowers,; these would eilther be
entwined and/or inflower/leal-shapes. Inaddition, 'narmal’ copper wire or iron wire could also
have been used for the frarme, Both shauld alsa be cansidered as a streng indicator for the
presence Of a funerary headdress. Fragments of Leonic wires and/or any clher type of wire thal
may have been braided or entwined Lo Torm a decaration, bul ihe specific flower or leaf shape
was nat maintained, are alse a strong indicator for a funerary headdress,; however other types of
finds and/or discoleralion(s), as well as the amount and location of these fragmenls shauld be
taken into account for indeterminable fragments.

Anolherstrong indicator of a funerary headdress is the presence of glass, or reflective material
ingeneral, This does nolinclude the glass used in ‘normal’ objects or window-glass, thoughiil
appears il may be possible larger and thicker lragments of glass were also used in Lhis burial
cuslorn as refleclive material. However, Ihe mast commaon Lype of glass fragments in this burial
custorm is small, very thin, and coloured glass. Though nol frequently retrieved from
archaeological cantlext because of size, this type of decoration is cerlainly only associated with
this burial cuslom and therefore a very strong indicalor far (he presence of a funerary headdress.

The presence of copper oriron residue(s) inot discoloration) near the skull canalse be a strong
indicator for the presence of 2 funerary headdress. These inorganic residues were, hawever,
frequently in combination with arganic residue or seme other inerganic residoe and should
therefore also be taken inlo account, The arganic residue present can be from paper, leaves, or
flowers, (he inorganic residus can be objects such as beads, pearls, or smaller metal objects
{fringes). Of course, copper or iron residuefs] in combination with the two aforementioned
strong indicators {.e. Leonic wires, glass can also indicale the presence of a funerary headdress.

The ather inorganic finds presented intable 5.3 cannat be used as a strong indicator for the
presence of a flunerary headdress, ilwas tharefore defined as a weak indicator, The decorations
such as beads, pearls, or sequins can be used for olher purposes in burial customs as well and
are nat solely associated with the presence of a funerary headdress. Though some of these
elements were documented for the arown individoals, it is nol possible 10 use the solely
presence of, for example, pearls to indicale a funerary headdress; unless these decoralive
omaments are in cambinalion of any aforementioned strong indicators of a funerary headdress.
Inaddition, srmaller, indeterminable inorganic linds which may have been an aspect of the
funerary headdress are g weak indicator as well, Unless determinable a5 a decoralive object
and/or aspect of the funerary headdress (e.g. the thicker copper abjects or the sequins
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documented for the individual wilh find number 5217 or in combination with a strong indicater,
these objects cannol indicale the presence of a funerary headdress with cerlainty.

The organic finds presented intable 5.3 {e.q, paper, llowers, leaves, elc) are, because of the
frequently poor preservation of organic material, also a weak indicator. This is also because
organic malerialis often associaled with the presence of metal residue; which was already
eslablished as a strong indizalor, Inaddition, it is also pessible that organic matenal was used
for olher purposes in the bunial custom; clothing, beautification of the deceased {with or wilhout
a funerary headdress), or textile used inthe coffin, 1L ig therelore difficull 1o use crganic material
as a strong indicater for the presence of a funerary headdress. As a criterion used in this study
the organic malerial should be in combination with either the aforementioned strong indicators,
copper/iron elements/residue, or discoloration(sh on the skull {see paragraph 5.1.1.2).
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Archaeological evidence for Lhe presence of a lunerary headdress is oflen the remaining (green)
discoloralion on skeletal malerial, Therefore, the [ecation and amount of {green) discaloration
are af great impaorlance toindicate the presence of a funerary headdress, However, solely
laoking al the discolorations documented for the individuals presented intable 5.1, it becames
clear that for the young individuals - especially the individuals eslimated 1a be younger than 2
years - {he discaloration(s) were scarce or complelely absent {lable 5.2). This may be due 10 the
fact ihat the skeletal elements of the young individuals were very fragmented and in addition it
was not always possible o determine the skeletal elerment due W preservation. The high
amount of fragmented skelatal elerments also resulls that not each skeletal regionis fully
represented, Moreover, it was nat always possible Lo recognize nol fully grown skeletal
elerments or reconstruct skeletal regions, For the first three individuals presented intable 5.1,
individuals with find number 6260 and 1707 only a few discalorations were documented on
indelerminable skull ragments. Howewer, for the individuals with find number 6476 and 6589
(adull individual) no discolaralions were documented during the physical anthropalogical
analysis of this study due 1o ragmentation and preservation.

Scarce discoloration(s), thaugh an determinable locations, were docurnented for the individuals
with find nurnber 4139, 5931, 6211, 6478, and 6749, Individual with find number 4139 is an
exarnple of how a funerary headdress may nol leave discoloralions at all on he expecled areas
{e.g. 1he parielals and the frental); this individual was documented with green discoleration 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 discoleralion and could therefare not be
recognized complelaly, For both these individuals, Laphonomic and decomposilion processes
may explain this variation: it should, however, be noled thal these processes may have also
alfecled other individuals and (herefore influence he archagological visibilily,

As canbe observed in table 5.2, lor most of the individuals (=7} scarce discoloralions were
docurnented. Inaddition with the lwe aforementioned individuals, these individuals illustratle
that a funerary headdress is a present, but absent or scarce discoloration is observed or present
al unexpecled regions. This does indicate thal itis quite difficult Lo establish the presence of a
funerary headdress solely based on discalorationis).

Howewer, for the remaining individuals presenled in Lable 5.0 and 5.2, sufficient discolorations
and/or patlerns in these discolorations were docurnented. The individual wilh Tind number 5917,
for example, was documented wilh large areas of green discoloration present on the occipital
and parietals; areas which may be possible 10 associate with the location of the Tunerary
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headdress. The addilional chemical data, as will be discussed in paragraph 5.1.1.3, can give maore
insight an this aspecl,

The individual with find number 4453 was documentad wilh green discoloration on the ocgipital
and the right lermporal; on the right lemporal some organic residue (hair) was also present, For
this individual only the skull was present; 5o other lacations of discoloration {postcranial) were
limited Lo analyse. This inslighl contrast with the individual wilh find number 3797, Lhig
individual was docurmented with green discoloration which enclased 1he skull {(see patterns of
discoloration) and though all skeletal areas were represented, this individual was very
fragmented. Another individual documented with a pattern (see palterns of discoloration), and
also poarly preserved, was find number 6373, The green discolorations an the skull {frontal and
parietal) were present invarious oval-shaped pallems, which resemble (he decoralions made of
Leonic wires,

The individual with find number 6786 was decurmented with ectocranial and endocranial green
discoloration, This was present on the frontal, on Lo of the skull, the right parietal, and the
occipilal; all of these areas were diffuse, Furthermore, this individual was docurnented wilh a
diffuse blue discoloratian all over the skull, Diffuse blue discoloration was also present on the
individual with lind number 6451,

Owerall, it seermed thal the preservalion of the skeletal material, which resulls inindelerminable
skeletal elements or lack of skeletal malerial, limiled the possibilities (o indicale the presence of
a funerary headdress based on discolorationish, [ would seem thal this moslly affects the
delermination of funerary headdresses in (very) young individuals, as these individuals were nol
always very well preserved and determination of skeletal elements was difficull, It would seem
therefare that the presence of afunerary headdress cannot be assumed solely based on the
presence, and also the location, of discoloration. Thisis of course unless a distingt or parlial
patlern is present; therefore (he patterns of discoleration{s) will be discussed below, 1 should
be noled that Tor Lhis crilerion only the presence and localion of green discoloration was
discussed, Of course, for a few individuals blue residue was documentled on skeletal elements,
Though no speciflic 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 disceloration

Based on the lacations and combination of discolarations, for only b individuals a distincl
patiermn could be observed which indicales the presence of a funerary headdress, In the resulls
chapler, 5 dilferent patierns were observed in the complete seleclion under sludy {1= frontal
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and parietals area; 2= top of head and parielals area; 3= occipital and panielals area; 4=
enclosing the completle skull; 5= area of the maouth). Using this systemn, lable 5.4 presents the
crown individuals documented with one of these palterns indiscolorations.

Tak:le 5.4: overyicuw of the ndividuals dogumented with a pattern Oypa, as well as the areas containing green
discoloration(s).

Fattern type Crowwnindividual(s) Arcas of discoloration
1 G373 frontal, left parictal
Z Ngre
3 4453 remporal B, aocipital
3 SH17 pangtal L+R, ocgipital
4 3797 frontal, panctal L-F, temporal B, Larmbdongal sbturg
4 G785 frontal, orbit R, parictal R, accipital
5 nore

Postcranial bones

Only three individuals in the selected population were documented with green discoloration on
posicranial bones; one individual (find number 4139 was documented wilh blue residue on the
righl 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 he back of this
individual. The olher individual, find number 6457, was documentad wilh green discoloration an
both libiae, For this individual only blue discoloration was documented {or the skull. The lack of
green discolaration on the skull may indicate the usage of only organic malerial around {he
skull, or the usage of only a wrealh on posteranial lacalions, This illustrates that any
discoloration{s} on poslteranial bones should also be taken into account when eslablishing the
presence of a lunerary headdress.

Establishing the discoloration criteria & patterns

Though not all crown individuals were documented wilh a distinct pattem or sufficient
discoloration(s) it was still possible to esiablish criteria; this in combination with historical and
archaeological data on funerary headdresses. The location(s) with green discaloration on the
crown individuals thatl eccur most frequenily were the parielals, rontal, and the occipital; the
combination and simultaneausly occurrence of {hese discolorations dilfered, Taken
archaealogical and hislorical dala into account, ilwould appear that il can be expecied that a
funerary headdress canresemble {a) a diadem, (b} a wrealh, and {¢) a cap-like element. Ag
Lippak (2011) already noted, a diadem would leave remnants on the frontal and the parietals
area, and therefare corresponds with pattern 1, The remnants of awrealh would, however, be
dependent on the location of the wrealh, as well as whether ¢rnot the wrealh was fully closed.
Hislorical dala indicale a frequent use of 2 wrealh near the head and/or near the shoulders;
therefore discoloraltion antop of the skull, as well as the parietals area and perhaps the accipital
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may be possible (pattern 2 and/or 3). L would alse therefore mean thal the wreath would not
be fully closed, asilis 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 paltern 2, the arch would be located from shoulder to shoulder, with the top of the arch
resting on top of the skull. For pattemn 3, the arch would be [ocated on the back of the skull; the
individual would be lying on this arch in order [or this patierm Lo be present. Because of these
differences belween the patterns 2 and 3, the arch type is divided upin A and B, Laslly, a cap-
like element may also leave residue on the areas of the parielals and/or the occipital, orenclose
the camplete skull {patiem 2, 3 and/or 4); it may be difficult to dilferentiate belween a cap-like
elerment and a wrealh near/around the skull. The discussed patterns and corresponding crown
typels) are presented intable 5.5. As the crown individuals in this study have indicated that
varialion (taphonomical or decamposition processes), lack, and scarce discolorationis possible,
il should be noted that these discussed palterns in disceloralion are guidelines.,

Takde 5.5: averviow of the discossad pattom numbers and the corresponding discoloration(s] anskull areas, as well

a5 the appointed type,
Pattem numbor Disceloration on areas Crewen type
1 Frontal, panictals, temporals (hadem
Zz On top af skull, panatals, temparals Widroath: arch A
3 Farictals, temporals, ocoptal Wreath: arch B
4 Frontal, parictals, tempaorals, occigital Wreath or Cap, around head

As discussed, (he presence of discolaration cannot always be conclusive abaout the presence of
a funerary headdress. For iwo crown individuals, no discoloration was documentied at all (find
numbers 6476 and 6589, even though a funerary headdress was documented. It should
therefore be laken into account that a funerary headdress may not always be visible in the
presence/amaunt of discoloralion{s), The ather crown individuals have illustrated that cerlain
types of discoloration on certain localions can, however, indicate a funerary headdress: this was
only possible if sufficient (green) discolorations were present,

Regardling the discolorations, the criteriain this study 15 that at least one of the patlemns
presenled in lable 5.5 should be present; or at least an indication that a lype of headqgear was
present {partial paltern/green discoloration which can be correlated 1o each olher). Of course,
laken into account Lhat preservation may nol be periect, and/or Lhe presence of fragmenlary
material, this ¢criterion is somewhatl broadened (o include the more invisible’ funerary
headdresses as well, This means that relatively large areas of green discoloration should be at
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least present at two ocations on Lhe skull; preferably in the orbils/fronlal area and/or the
parielals areain order 10 be indicative of a lunerary headdress, Discoloralion(s) in the areas of
the accipital 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 far size and shape, a funerary headdress frequently consists of mulliple decoralive elements,
as all of hese decorative elerments can contain (a) copper (alloy), he crown may leave large or
diffuse areas of discoloration{s} an human skeletal material, Smaller and cencentrated areas
may indicale Lhe usage of smaller copper alloy objects on/around the skoll {e.g, pins, coingl, The
presence of large areas of green discoloration al mulliple locations on the skull, or onmulliple
skull fragrments, may indicate (he presence of a funerary headdress, As for shape, it was
observed in the individual wilh find number 6373, that the funerary headdress may leave
distincl shapes in green discoloration {e.g, oval or round shaped).

The green discoloration documented lor the crown individual was mostly present on the skull
{n=10 of all skulls possible to analyse (n=13)) and indicaled thal this area is frequently allecled.
However, the discoloration on postcranial bones should also be considered {e.g. the green
discoloralion on the tibiae of the individual with find number 64517), Archaeological data indicate
that the presence of funerary headdresses, ordecorations related 1o 1hese, can be present on
pastcranial banes, Historical and archaeological dala indicate the frequenl usage of normal’
copper alloy objects {e.q. pins, bullons) in posteranial regions; it is therefore quite difficult to
differentiate belween the 'normal’ objecls and the remnants of @ lunerary headdress, Even 5o, a
funerary headdress may also be localed in the hands - somelimes even near the feet - therefore,
green discoloration in (hese areas can be associaled with (he presence of a funerary headdress.
Again, large areas of green discolaration are maore indicative of a funerary headdrassihan the
smaller areas. The carmbination of disceloralion on posteranial bones and on the skull should be
analysed: though the presence of discoloration(s) on the skull are more indicalive of the
presence of a lunerary headdress than any discoloration(s) on posicranial bones.
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As menlioned in the research oulline (chapler 1), chernical analyses were conductied Lo obtain
data on the chemical composition of a funerary headdress, Wilh these data it was testedif il
was possible toidentily the funerary headdresses based on their chemical compaosition; i.e,
identify spacific decarations, such as Leonic wires. Moreaver, the dala on the chemnical
composilion of a furerary headdress was also combined with data on the chernical composition
of the {correlaling) (green) discoloration on human skelelal material. This was done in erder to
test the passible carrelation belween the decoration and discoloration and whether anly the
chernical compasilion of the discolorations could identify a funerary headdress, In addition, the
resulls of the chernical analysis were also compared with other data (e.g. sex and age
eslirmalions) in order 10 analyse possible correlations (e.q. specific chemical composilions of
discoloration(s) in certain skeletal regions).

This paragraph will enly discuss the chemical data documented for the crown individuals in
order to eslablish possible criteria. Besides he chemical data on the {green) discoloralions,
addilional data for the crown individuals was available; these were the chemnical composilions
of the funerary headdresses and decorations. However, the individuals with find number 6476
and 6589 were excluded from Lhe chemnical analysis as no discolorations were documented for
these individuals, therelore no comparison belween Lhe funerary headdress and the
discoloration{s} could be made, In addition, it should be nated that for some of the crown
individuals these chemical data were overall limited il the analysed discalaralion was only
present on (a few indelerminable skull fragment(s).

The chernical data for all elher individuals and discussion regarding this will be presented in
paragraph 5.2,1.4.

Chemical data: the (green) disceloration(s)

The chernical data will be discussed with a focus on copper (Cul and zinc (Zn), The combination
of Cuand Znis one of the most frequently occurring alloys of copper (brass), and discussing the
varialion in the ratic of Cu/Zn inthe {green) discoloration(s) may allow distinguishing specific
objects. The copper alloy brass contains approximalely 28% Zn, meaning Lthe ratio of Zn/Cuis
approximately 1:3. Furlhermore, other elerments 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 {akenin three postcranial regions, the
spine, lower limbs, and upper limbs. Because of ihe low amount of chemical data for
pastcranial regions of the crowm individuals, these dala will ke discussed in combination wilth
the chermnical data on the skull regians. The data presented in figure 5.1 show various Cu/Zn
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ralios for the analysed discoloratian{s), though it was possible to distinguish al least two
groups, group 1iarwhich the Cu/Zn ratic indicate brass and group 2 forwhich the Cu ratio is
relatively higher.
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Low Cu-Low Zn

Besides (hase lwo observed graups, il was also noted that for & individuals some (green)
discoloralion or residue did nol contain any amount of Cu and/or Zn, or Lhis was only slighlly
present. The individuals with find number 6451 and 6211 had bath green discoloration on a
parietal containing a lew amaunt of Cuand Zn, and no other elements were present in
significant high amaunts, Furthermore, most of the measurements laken on skull fragments of
the individual with find number 6736 also contained a [ow amaunt of Cu and Zn, Measuremenis
far ihe individuals wilh find number 4453, 5931, and 6478 also indicated a low amount of Cu
and Zr; (hese measurernentls were, however, laken on blue residue and will be discussed later,

Migicile group: brass

As canbe seenin figure 5.1, Ihe majonity of the analysed discolorations fall in the specific ratio of
brass, Therelore, it may very likely be that the majority of ebjecls present on and/ar around the
skull Tor the crown individuals were made of brass; na postcranial discolorations contlained any
Cu/Znralio similar Lo brass, Objects of brass may have been functional objects, such as the
previously discussed pins and buckles, Therefore, even thaugh the chemical data for the
pastcranial regions were limited, it was expected thal the postcranial discolorations would
reflect brass ratios as funclional objects (e.q, butlons) may have been present in these regions.
However, besides its frequent use as cepper alloy for all types of 'normal’ objecls, brass can
also be presentin the decorations of the lunerary headdress and its gold-like appearance may
have been aspect inits usage in the burial cuslom of the funerary headdress, Several examples
from the archaeclogical dalasel exist of brass decorations or the usage of zing as ¢oating {.9.
brass melal fringes or brass wire (Lippok, 2013),

Using the analysed discolorations in the brass ralio, it was unforlunately not possible to
distinguish belween these brass ratios any further based on slight differences in the Cu/Zn
ralios, [Lwas therelore nol possible to dilferentiate between the nermal’ objects any furlher. In
addilion, solely based on the chernical data for the discoloration{s} it was not possible (o
distinguish between the ‘normal’ abjects and the possible decorations of brass related to a
funerary headdress,; each lype did nol have a specific ratio based an which it could be identified,
Therefare, as no delinile conclusions could be made, 1he presence of ‘normal’ objects may also
be a possibility for these individuals as (hese objects could have been present simultaneously
wilh a funerary headdress (e.g. pins 1o secure clolhing).

High Cu. jewellery?

However, some of these measurerments fall outside this specific brass range as a higher amount
of Cuwas present, One measurement, laken on the lefl parietal of the individoal with fing
number 6373, contained the highest amaount of Cuamongst the measurements of the crown
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individuals. The ather measurements laken on the skull of this individual (frontal,
indeterminable skull fragment, and on a dilferent area of Lhe 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 lind number 1707, Besides the green
discoloralion on a skull fragment, olher green disceloralion documented for this individual was
lacated on the spine, All individoeals documented with green discolorationis) conlaining a high
armaunt of Cu are presented in table 5.6.

Rernarkably, he green discoleration on the right zygomalic-lemporal process of the individual
with find number 4139 only conlained a relatively high amount of Cu, and a very low amount of
Zn, No olher elements were present ina suflicient amaunt 1o indicate a possible olther alloy or
chemical composition (i.e. tin; this was alsa the only discoloration documented for this crown
individual,

Takle 5.6: overviow of the individuals with ¢rscalorationds) containing a high armount of Cu,

Find number Skeletal element Other areas of discolaration?

1737 Meural arch (2xh, skulliragrment [(2x)

39T Fromtal Arcund the skull, But these contain lawer amaounts of Cu
4139 Zygomatic R Blug residue on nght shoulder

SH17 Skullfragment Farietal left and right, cantaining lower amounts of Cu
5260 Skullfragment

5373 Parietal L 12x), trantal, skollfragment

6451 TimaR 0 skull and laft tibia, but containing lewer amaounts of Cu

As discussed above, the high amaount of Cuin the analysed green discoloralion may indicate Lhe
presence of jewellery, or decorative gbjects in general. It may be possible certain decorations
centained such high amaunt of Cu, aside from the usage of brass as decorations; comparing Lhe
chemical data of (he funerary headdresses with these datamay confirm this {see below).
Furltharmaore, the usage of decorations and/or jewellery in posicranial regions shaould apparently
nol 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 amaount
of silver (Ag), &s mentioned before, ihese discolorations have, remarkably, a relatively lower
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amaunt of Cu and Zn present, Inadditien, a high amount of Ag was measured for two other
incividuals; lind number 3797 {parietal lefu) and 4453 (fromtal fragrment), For the latier individual,
the Agwas present in blue residue (see below,

Blue residue

A few individuals were docurmented with blue residue during this sludy; the individuals with find
numbrer 4453 5931, 6451, 6478, 6749 and 6784, For he latler individual this blue residue was
decumented as 'diffuse” and was therefare nol measured. Generally, 1he blue residue was
included in the chemical analysis to research its possible correlation with a funerary headdress
and 1o researchils 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 Znwas, however, relatively low, A similar Cu/Zn
ralio is visible in the other measurements for the aforementioned individuals, thaugh the Zn
value was higher, Therelore, the blue residue contains frequently a high amount of Zn, but rarely
any high amount of Cu. Inadditiaon, with the exceplion of the individual with find number 44563,
no other elerments appear Lo be present.

The ratio of Cu/Zn presentin the blue residue does not correspond wilh any of the
alorernentioned ralios presentin the other discolorations, making it difficult 1o associate these
blue discoloration(s) with the presence of a funerary headdress. However, for the individual wilth
find number 5931, blue discaloration was the only discoloration documented, but, as discussed
in paragraph 4,2,9, several decorations were documented as well during the excavalion, These
decoralions, which comained a high amount of Cu as well as Ag, were not reflecled at all in the
{blue) discoloration; therefore making it difficult to associate the funerary headdress with the
docurnented blue discolorations,

Lastly, it is remarkable (hat the documented blue discolorations in this study were only present
on crowvn individuals, Thiswould imply that this type of discolaration may be associaled wilh a

funarary headdress; however as previously discussed the difliculty in corresponding this with a

funerary headdress and the different chemical compaosition of these discoloration{s) contradicls
this, No definile conclusions can be made regarding this.

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

The chermical data oblained frorm measurements on the funerary headdresses of these
individuals were compared wilh the chemical data from the discolorations, As far the
individuals with find number 6476 and 658% no discoloralion{s) were documented, no
comparisan of chemical dala between the funerary headdress and discoloratian(s) could be
made, Additional chemical data was available for the individual with find number 5917; {he
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fragments of the funerary headdresses documented during the physical anthropaloegical
analysis were also chemically analysed and could be compared Lo the other measurements on
the funerary headdresses.

Sitver (Ag) and gold (Au)

The presence of silver (Ag) was established in all of the analysed funerary headdresses, For /
funerary headdresses, (he amount of Ag was docomented as 'very high' (more or near 196) and
far the remaining funerary headdresses {n=7) the amount of Agwas slightly lower than 1% {0,13-
0,74%), The facl that Ag was observed in the chemical data may indicate (hal the analysed
copper wire was caated with silver, If {his was Lhe case, il may very likely be that all of the
analysed funerary headdresses were constructed with Leonic wires orwirgs wilh similar
chernical cormpasilion, Rermarkably, the measurements on Lhe decorations docurnented during
the physical anthropolagical analysis for the individual with find number 5917 showed a lower
armount of &g than the previously analysed funerary headdresses, making il difficull 1o
delermine these specific decorations as Leanic weires wilh certainty. Inaddilion, gold [(Au) was
docurmented for 4 funerary headdresses (approximately 0,1-0,3%); this always incombination
with silver, Even 4o, na signilicant amaount of Auwas measured in any of he discoloralions
documented for the crown individuals.

The individuals with fing number 3797, 4453, and 6876, all of which had a funerary headdress
with a (very} high amaount of Ag, were the only individuals wilh discolorations which also
centained a high amounl of Ag {as previgusly mentioned). Based on the presence of Ag, it was
therefare for these individuals possible 1o correlate the chemical data of the crown wilh 1he
chernical data of the discolaorations and also Lo conclude Lthat the discolaration on the skull can
indeed reflect the chernical compaosilion of the funerary headdress 10 some exlend, This was,
howewer, nol lrue for the remaining individuals; no olher discolorations were documented with
a {very) high amount of Ag. Ag was, however, measured in very lowy amounts; bul not Lo such
exlend thatl il could be identified in the chemnical data for the discoloration(s), This would
indicate that Aq from the decoration{s} is poorly reflected in the discoloration(s); making it
difficult Lo identily the presence of Ag, and therefore possibily a Legenic wire/flower, solely based
on the chemical data of discaloration(s).

Cu/Znratio

The amount of Cumeasured in the funerary headdresses was all high (60-97%), whereas the
amourt of the Znin the funerary headdresses was (0w (0%6-5%); indicaling thal the analysed
wires from the crowns were probable nol made of brass, Additionally, for 8 aof {he analysed
funerary headdresses Lhe Zn was barely present inthe alloy {less than 0,2%), and tin (Sn) was
alse not present, This would mean thal the funerary headdresses and associaled decorations
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wauld fallin the previowsly discussed high Cu group, 1 should be noted, however, thal only
fragments of ihe funerary headdresses were analysed; olher possible decorations were nol
preserved and could nol be analysed. Addilionally, the decorations decumented during the
physical analysis for the individual wilh find numbser 59217 showed a [ower amaunt of Cu, theuah
for some the Zn value was somewhat higher,

As can be seenin figure 5.1, the only measurements which contained a relatively high amaunt of
Cu and almost na Zn, and would therelore carrespond with the Cu/Zn ratio of the funerary
headdress, were Laken on discoloration{s) frorm the individuals with find number 4132 {right
zygoemalicl, 6373 (frontal), 6451 {posicranial), 6749 (frontal), and 6784 (one measurement on
the fromial)], With the exceplion of the individual with find number 6373, these individuals had
also olher discalorations that did not correspond with (he funerary headdress (brass or [ow
Cu/fZnvalues) al all, making it difficult Lo establish the presence of a funerary headdress wilh
certainty. Inaddition, the measurements of the other individuals in the high Cu group (1707,
3797, 5917, and 6260; as previously mentioned) did, based an Cu/Zn ratio, nol cerrespond
completely with the measurements on the funerary headdress, Based on the high amount of Cu
il was expectad that these would correspond; however the amaunt of Zn was higherin the
discolaralion{s) than in 1he analysed funerary headdress.

Since the otherindividuals had discolorations containing a Cu/Zn ratio which was similar to
brass or a low amount of Cu and Znwas present, this would mean thatl the chemical data for the
funerary headdresses and Lhe correlating discoleralions da nol correspond; the ratios of CusZn
are not properly reflected in the discolorations. This may be the resull of a process called
seleclive leaching. Wilh seleclive leaching, the Zn present in g copper alloy may leach rom {he
alloy and depasiled elsewhere, Possibly, Znwas present in the funerary headdresses {then
probatly made of brass wire), bul leached into the bane, This resulted in a chernical
composilion of the crowns with less Zn than originally was present; in addition the
discoloration{s) reflects a chemical compaosition cenlaining relatively more Zn than Cu,
Conclusively, the discoloralions will not reflect the chemical compositions af the crown
properly. This may also explain the different Cu/Znralios in the analysed decorations of the
individual with find number 5217, 1 can, however, not be definitely concluded thal seleclive
leaching was present; it rmay also be possible thal the funerary headdresses contain relatively a
lowy amount of Zn and the discoloration(s) represent other used decoralions.

Rernarkably, for some of these individuals the chemical data for the discoloration did
correspond with the chemical data for the funerary headdresses. This would indicate thal the
possible effect of selective leaching can alsa vary within a burial, possibly also within certain
decarations (e.q, the decorations decumented for the individual with find number 5%17),

182



However, the variation in chemical compeositions of different decorations may alse indicale Lhe
usage of a variety of objects (e.q. brass, copper wire, Leonic wires) in a funerary headdress.
Given lhese dala, it is therefore dilficull 1o eslablish a correlation between (he discoleralion and
the fumerary headdress, at least based on only a few measurements/objects.
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Chemical data green discoloration: possible patterns?

The chernical data for the discolorations were furlher analysed in order Lo research possible
differences in skull regions, palterns, and/or the sex and age estimations. Possible differences
belweaen the chemical compasition of the discolaration(s) and these aspecls may contribule
into establishing the crileria.

Skulf regions

In figure 5.2, all of the measurements for the crown individuals are displayed, Lhese are the
measurements Llaken at different skull regions (e.qg, frontal, lateral lefl). Most of the
measurements fall in the Cu/Znratios of brass, though there are culliers present. However, the
majorty of the skull regions is represented inthe brass ratio, and no specific distribution in the
chermnical compaosilion 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 noled that the
individual with find number 3797 is an exception; for this individual the discoloration on the
fronlal contained more Cu than for the other measured skull regions, As this individoal was also
documented with a specific patiern of discoloration (#4), this will be Turther discussed below,

134



738
L)
dopon —
2 Frontal
D00 =
®  Laeml right
® | steml leht
@ Ooccipits
=
B a1e7 307 ® Zysoralic
7
i ©  Mandiile
fab1 2 Maxlia
&
B  Orbit
bt PR @ Topof skul
i 707
. 3rar
® ooy & Lt
g Y L
o
BT 58453
99 e e 3
LEpt @ 4483
e 3007
)
oy
G,
[ ]
b7
L ]
§TBG
39 a8
: ardd 63T
4139
e T T T T T T
[V L g0 1240 (x5 RL el )

Cu

Figure 5.2: scatrer plot of Cu/Zn ratias an the skull {crown individualsy: sorted fselected by skull region,

185

Falis i)



Patterns in green discoloration

Figure 5.3 presents Lhe measurements for the crown individuals with a patlern type.
Unforlunately, only b crown individuals were documented wilh a pattem, This resulls in a lack of
cherical data for the patlern types, The speciflic patlern types and possitle differences in their
chernical compasition can be analysed; however no delinile 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
decurnented wilh the patlem type 2, find numbers 4453 and 5917, had, however, discolarations
that fall mostly in the Cu/Zn ralio of brass {with the exceplion of an indelerminable skull
fragment of the individual with lind number 5917). The individual with find number 3797 was
docurnented wilh patlern type 4, As mentionad, the measurerments on the frantal all contained
ahigher amount of Cu, whereas (he other skull regions for this individual contained the Cu/Zn
ralic [or brass, However, the individual with lind number 6786 was also documented with
patlern 4, though all of the measurements did, as previously mentioned, contain a low amount
of both Cu and Zn, Agwas however also present [or some measurements. The presence of Ag
was, however, nol specifically present for one patlemn; both the individuals with find number
4453 {patlern 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
patlemns a relalively higher amount of Cowas observed on the fromtal {and onall lecations for
the individual wilh lind 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 1o establish any definile conclusions,
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Other data. age estimalion & sex estimation

To analyse possible differences in the usage of certain objecls and the age estimatians, as well
as lhe sex estimalions, lhese datawere compared. In figure 5.4, the chemnical data are sorled
and presenled by age category. The outliers are, remarkably, the measurements from green
discolarations decumented on very young individuals {age category child, n=7, 6 measured). It
appears lhat for this age calegory probably no brass objects were present, as none of the
measurernents [allin the previously discussed specilic range far brass. A lew discolorations do,
however, contain a low amount of Cu and Z2n; these were documented for the individuals with
find number 6211, 6451, and 6478, The measurerments of discoloralions docurnented for young
adults (YA, n=2, all measured) and the adults (V, n=6, 5 measured) all fallin the ratic 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 lind number 3797 and 5917
respectively an adult (no specific age estimation) and a young adull), Moreawver, the high
armount of Ag appears Lo be only presentin the adult graup; this was decumented for the
individuals 3797 {21 years), 4453 (40-80 years), and 6786 (30-60 yearsh. Whelher botlh these
differences between the young individuals and adull individuals were related 10 age or
preservalion cannot be concluded.

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

individuals present in this group, Furthermare, 5 individuals were eslimated 10 be lemale, 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 mast important aspects of this chemical analysis was to research to whal exlend a
funerary headdress can be identified based on a chemnical analysis. The above discussed data
illwstrate thatitis quite difficult to assume the presence of a funerary headdrass with cerlainty
solely based on chemical data; the chemical analysis should always be used in combination
with other data/scriteria. In addilion, it should e noled thal most of the chemical crileria were
only based on data due to a small sample size of ‘Crown’ individuals in this sludy,

Owerall, he chemical data for the discolorations illustrale a wide variety in the Cu/Znratio; oo
much variety 1o identily certain abjects {either identify specific brass objects or distinguish
nomal’ objects from Tunerary headdresses) wilh any certainty or Lo establish crileria that can
be applied on the olher individuals under study, Combining the chemical data of the
discolarations and the crown provided saome insight into how the crown may be reflected in Lhe
discolorations, ILwas only passible for a few individuals 0 correlale the chemical composilion
of the crown wilh the chernical compaosition of the discoloration(s). For the remaining
individuals, the decorations contained a lower Zn ratio than the discolaratiaon{s}; this may have
been the resull of selective leaching of Zn. A high amount of Ag {and/or Au) in combination with
ahigh amount of Cu and a low(er) amaunt of Zn may possibly indicate a crown; bul as various
objecis with a similar chernical composilion as a crawn may have been used, no delinile
conclusions should be made, Conclusively, the chemical data should always be used in
combinationwith the previously established criteria Tor the clher aspects of Lhis burial custom.
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Strong indicators & other finds

Far the finds cirteria, the dala for the individuals with a rown number were combined wilh
hislarical and archaeological data on a funerary headdress, This allowed to specifically defining
a few strong indicalars of a funerary headdress, as well as establishing other finds — though in
combination with olher material - that may indicate the presence of a funerary headdress, The
strong indicators and the other general indicatars of a funerary headdress, and therefore the
finds criteria, are presentedin table 5.7,

Table 5.7: strong indicators and athor ingiCators (oecorations and residue) of a fundrary headdress,

Streng indicators

Waaksather inchcators

Only rebiable in cambinatian wath,,,

Leamig wires/ Flowers, Copper wird, iran
wirg, leat-floweer abijects af metal,
smallerfbraided wires in general

Flowwers {rosemary

ro5es)

Ong of the strong indicardrs OR copper/ingn residuc
OF (greend criscoloration(sh Criteria OR a comizination
thereof

Class ishrees/splinters)

Fapartoxtile fatic

iribbon/tlower-object)

Ong of the strong indicardrs OR copper/ingn residuc
OR {greent crircolorationis) criteria OR a comizination
rhereof

Coppardiran rasidue, in combination
with Grganic resicue

igreen) Herbs, leaves

Ong of the strong indicarors QR copper/inon residuc
R tgreend discolarationds) Criteria R a comizination
theroof

Beads (glass)/pearls
ar imitaton

pearlsfsequing

ang of the strong indizators

Smaller metal wiras

(Frirges)

Ane of the strong indicators

However, as some of these decoralions are based onhislarical data, it should be noled that
these finds may have a different appearance and/or will not always be present simultaneously
{e.q. Leanic flowers nat in the original shape or local variation in burial custom). In addition, the
finds rmay be fragmentary or even absent from archaeolagical context due Lo preservalion,
especially organic finds. Therefore, even for the strong indicators, it is of importance 10 consider
all of the inorganic and organic decorations in combination with the crileria for {green)

discolaralionis) (see below),

191




Discolorations
Based on the discolaorations of the crown individuals, criteria loindicale the presence of 2
funerary headdress were eslablished. These criteria are based on location{s), shape, and size.

The areas mast alfecled and probably correlated wilh the presence of a funerary headdress
appear to be the frontal/orbils and /or the parietals. However, the area of the occipital should
also be considerad as an indication of the presence of a funerary headdress, Furlhermaore,
regarding location{s), al least one of Ihe previously discussed patierns in lable 5.5 should be
present, unless preservation limils a lull analysis; meaning only a partial patierm is present. Both
canindicale the presence of a funerary headdress. With no specific pattern present, there
should be al least twa correlating locations of green discaloration present, Size and shape of
the discoloration is of importance; large, coneentraled areas can indicale a funerary headdress,
bul large diffuse areas may alsa indicale a funerary headdress, These areas are oftenoval or
raund of shape,

In addition, the shape and size, as well as localion, of he green discolaration on posteranial
bones should alse be considered. Again, large/diffuse areas of green discalaralion on the hands
or feel may indicale the presence of a funerary headdress; bul these should be analysed in
combination with green discoloration on the skull. As {green) discolaration(sh appear to be more
frequently on the skull for the crown individuals, and both historical data and archaeclogical
data indicate usage of lunerary wreaths around the skull, the discolorations on the skull are
merereliable as indicalors of a funerary headdress than the discolarations on posteranial bones.
Howewver, both can be, unflortunately, difficult to differentiate between 'narmal’ copper alloy
objects and a funerary headdress. In addilion, itis difficull 1o determine the specific palterns and
identify therm as a diadem or a wreath, Assuming Lhe presence of a funerary headdress using
only discoloration is quite difficult wilh similar patterns (e.q. a wreath and a cap-like element}
and possible lack of discoloralions, Though ihis paragraph gave indications as Lo which type of
green discoloration, as well as the amount and appearance of green discoloration may be
associaled with the presence of 3 funerary headdress, Lhis is still quite difficult when applied on
archaealogical skeletal material, Therefare, 1o ensure the assumption of a funerary headdress is
more reliable, the presence of cerlain decorations should also be laken inle account,

Chemical data

As it was not possible to eslablish definile crileria for the chernical data, the results of any
chemnical analysis on the crown or disceloralions possibly carrelating wilh a crown must be
used in combination with the aforementioned criteria. The presence of Ag and a high amount of
Cu should be Laken inlo account, but the discoleration(s) and finds criteria should be used te
delermine the presence or absence of a funerary headdress definitely.
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Applying the criteria

Based on aforermentioned data and the resulls as presented in the previous chapter, 5
distinclive groups could be observed. The individuals were categorized {or each group solely
based on discolarationis) and finds; ihe chernical data was added Llater as (his proved nol io be
areliable criterion, Dala such as sex and age were natl a factor for categarizing an individual in a
specific group: this sludy used the hypaothesis hal a funerary headdress can be presentfor any
individual, regardless of age and/or sex, The firsl three groups conlain all individuals with a
{possible) funerary headdress, the last twa groups conlain all individuals with na funerary
headdress,

Group 1) includes all the individuals for which no crown number was docurmented, bul based on
the ¢riteria and the archasologically expected material, were neveriheless possibly or probably
buned wilh a funerary headdress. This group is presented first because of its importance 1o the
research questions: ilillustrates the possibilities of (he ¢riteria and (he variationin
archaeolagical visibility.

Group 2] includes some of the menlioned individuals in this paragraph; the individuals [or which
a crown number was documented, bul finds and/or green discolorations were scarce,

Group 3} includes the rest of these "crown’ individuals, individuals for which a crown was
docurnented and sufficient material 1o indicale the presence of a crown was documented, The
crown individuals were calegorized in these two groups to discuss the importance of visible
archaeological evidence for a funerary headdress.

Group 4) includes the individuals nol documented wilh a crown number, and based on the
criteria were possible nol buried with a funerary headdress.

Group 5} includes all the remaining individuals; (hese 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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This paragraph will discuss the individuals placed ingroup 1, 2, and 3. As mentioned, the first
eslablished group includes all the individuals for which no crown number was docurmented,
although linds and discalaration(s] indicale the presence of a funerary headdress. Both group 2
(individuals wilh crown nurmber bul Lack of discoloration/finds) and group 3 {individuals with
crown number and sufficient discoloration/finds) will also be discussed in order (0 analyse the
reliability of the indicators for the funerary headdresses.

As one of ihe indicators of a funerary headdress is the presence of a distingt patternin the
lacations of green discolaralion, the established patterns in paragraph 5.1.1.2 were used 1o
select individuals for this groug. This resulled in selecling 12 individuals for this group. These
individuals are presented in lakble 5.8, highlighted in grey, However, some of hese individuals
were doecumented with a ‘possible” paltern {i.e. green discoloration is nol present on each
lcation W indicate a specific paltem) bul were still included in this seleclion, as a parlial patiemn
could also indicate the presence of a funerary headdress.

Though the remaining individuals selecled for group 1were presenied in the previous chapter
with no specific pattern, the amounl and location of green discoloration as well as cerlain finds
were indicators of a possible funerary headdress, Of course, this was based on the eslablished
criteria for the finds and discoloration; these criteriawere both wsed simullaneously, bul also
independently. Based on this, a tolal of 5 individuals were added (o the alorementioned 12
individuals; this means group 1 consists of 17 individuals {table 5.8).
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Tabile 5.8: cvervicw of theandividuals and the physical anthrapolegical data ingroop 1, Vo= fing number: krn_nr=
Crown numbier: agecat= age categorny, sox= final estrmated sox category; age min/max= minimal and maximal age
eshimates; AMstat= ante-mortem stature ang standard daviation in centimeters.,

wnr agecat | sex | agoemin | age max AMstat (cm) Pattem number (if present)
1024 A i 54 a0 170,656 3,27 1
1205 J u 14 1%

1260 it M 42,32 48,33 162,85 +4,05 Fd
1377 A F 51 &0 15512 £3,72 3
1654 A hA 52 Y 1M1 =227 1
16%5 it F 0 26 151,17 £3,72 Fd
1875 A hA 48 a7 0 z
1847 it F &1 L 15%,7 =3.55 Fd
1927 it F 50 59 160 =272 3
200% J u 12 16 1
2243 Ch U 2 4 1
2278 Ch U & LY

3087 A i 20 25 167.55 =3.27 1
3290 Ch U & LY

3515 J u 12 6

4HH3 it M 41 5y 175,17 £3,27 3
SH30 J U 12,5 16,5
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Observed patterns and possible crown (ypes

Based on the observed palterns of green discolorations in 12 individuals, a Tew crown types, as
previously mentioned, could be distinguished, Table 5.9 presents these individuals with their
patierm number and the possible corresponding crown lype discussed in paragraph 5.1,1.2.

Tabile 5.9 overvicw of the mdividoals ingroup 1 with a pattern and their Corresponding crovn ype,
Find numker Pattem numizer Crevwn type
1024 1 diaderm
1694 1 diadesn
2009 1 diadem
2243 1 diadem
apar 1 diadem
1260 Z Wreath: arch A,
1695 2 Wraath: arch A,
1575 2 Wraath: arch A,
1537 Py Wreath: arch A
1377 3 Wroath; arch B
1927 3 Wroath; arch B
4883 3 Wiroath arch B

Diadem: pattem 1

Atolal of 5 individuals were docurnented wilh this pattermn type, though there is variation
between amount of discoleration(s), locations of discoloration(s), and finds, For the individoal
with lind number 3087, ihe localions of green discoloralions were limiled and the preservation
of the skeletal material was poar, This resulled Lhat the appoinied possible crown type for this
individual was nol conclusive. The additional chemical data only indicaled thal the discaloration
on the sphenoid had a high amount of Cu; the olher discolorations {also posteranial] fall in ihe
brrass 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 indicater for ihe presence of 2 funerary headdress, The prasence of 1his glass combined
with a only possible patiern in the green discoloration on the skull indicated thal this individual
was prebably buried with a funerary headdress, he crown being possibly of the diadem-lype.
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Furlhermare, a tolal of 4 otherindividuals were also documented wilh the pattem of a diadem,
bBul were not docurmented wilh specific finds to directly indicate the presence of a funerary
headdress, Therefore, only the criteria established [or the discoloralions could be used, Far the
individual wilth find number 1694 the areas of green discoloralion on the lefl parielal and right
sphenoid were, however, relatively small; but the combination wilh the large discolorations on
the lrontal did indicate that a diadern pattern was very likely, The iren residue belween {he
orbils would suggest an iron object, instead of copper, was placed in this diadem, The smaller
lacations at baoth sides of the skullwould also suggest the usage of smaller copper alloy abjects
for ihese areas; it may be possible these were ping Lo fasten an element of the crown and/or
headgear, The chemical dala corresponded with this; the Cu/Zn ralios suggested objecls made
of brass. The discolorations on ihe frontal had, however, a higher amount of Cu present and
could therefore indicale the presence of decorative objects. Moreover, discoloration inside the
lell orbit indicated a high amount of Ag; this may be either from a coinor from a crown element,
The presence of a coin was, based on ahigh amount of Ag, definitely established in the areg of
the mouth for this individual {discoloration present on the 1eeth).

The individual with find nurmber 2243 had probably also a diadem-shaped crown; though the
patternwas presenl, il was less pronounced as for the individual with find nurmber 1694, In
acldition, the chemical dala indicated also a Cu/Znratio of brass for all discolorations.

M orecwver, Lhis individual was also docurmented with green discoloration on the poslerior aspect
of the menturm, which would correspand with the presence of a coinunder the tongue, The
chernical data for this discalorationindicated indeed a high amount of Ag; similar to the
individual wilh find number 1694 this was probably also a coin placed in the mauth,

The green discoloration documented for the individual wilh find number 2009 indicated the
probable usage of a diadern which apparently consisted of a large object of copper material on
the forehead. Discoloration was also present on the left lermpaoral, and though the right
lemporal was present, no discoloralion was observed. The discoloration on the left temporal
may, hawever, still correlate wilh the large area of green discolaralion on the frontal and
therefore indicaling a diadern-shaped like crown, Unforlunately, no finds indicating a crown
were docurnenled to support the theory that Lhis individual was buried with a funerary
headdress. The lecation, shape, and amaount of green discolaration did indicate the probable
presence of a funerary headdress, In addition, the chemical data indicated that a high amaount of
Cuwas presentin the discoloration on the frontal; this may alse point, in combination with {he
alorementioned data, 1o the presence of a funerary headdress.

Lastly, the individual with find number 1024 was docurmented wilh green discolaration above
the el orbil and on the right frontal-sphenaid area, These locations were perhaps correlaled;
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they could indicate the presence of a straight objecl {with copper alloy elements) from Lhe
orbils to the side of the skull. Compared wilh the previously mentioned individuals, the
presence of a pattemn for the individual with find number 1024 was, however, uncertain. The
measurements taken at these discolorations all indicaled the presence of brass objects (no high
Cu present). No finds were documented for Lhis individual, so no other indicators of a possible
funerary headdress were present; meaning it is possible this individual vwas buried wilh a
funerary headdress bul ne delinile conclusion can be made.

Wreath: arch A& B

For 7 individuals, an arch was probably present; a telal of 4 individuals were documented wilh
the arch type A, and three individuals with the arch iype B, A distingt pattem could nol be
observed in all of these individuals; however the amount and lecation of green discaloration
were suggeslive of a partial patlemn,

Wreath lype A

The individuals with find number 1695, 1887 1875, and 1260 had green discolorations
correspandingwilh an arch which was probably located from shoulder 1o shoulder. All of these
individuals had, thaugh size and exacl location varies, green discoloralion on both sides of the
skull (parietals/temporals) and ontop of the skull; therefore possibly a wreath placed like an
arch frorm shoulder 1o shaulder. 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 posteranial bones (discussed later). Only for the individual with lind number 1260 the green
discoloration is somewhat smaller and different than for the other menticoned individuals; it
cannot be said wilh certainly that (his individual was also buried with an arch type A, The
smaller locations of green discoloration may suggest the usage of ping, but a5 to whal type of
headgear {his corresponds with cannat be detlermined, It should be nated that the individual
with lind number 1695 was also documented wilh a fragment of glass and therefore indicating
that a funerary headdress was very Likely present. This fragment of glass is, however, somewhal
different in appearance than the expecled lype of glass fragments for this burial cuslom as
eslablished in the criteria {e.g. he fragments documented for the individual with find number
6451}, This same of lype of glass was also documnented for the individual with find number
3797 which was also documented wilh a crown number. Therefore, his may indicate that this
type of glass can be brought inta connection wilh this burial custom; however, it may also be
possible for both individuals 1his glass was not part of this burial custom, The possibility that
this fragment of glass was from a ‘normmal’ abject should not be excluded.

Analysing the resulls of the chermical data for the aferementioned individuals, all of the
measurernenls laken at the discolorations indicate the presence of brass objects; in additionno
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specific variation in the Cu/Zn ratio is present amongst these discolorations. Even 50, 1he
presence of a funerary headdress may be slill possible based enthe discaloralions and finds,

Wreath type 8

The arch type B was documented for three individuals, It should be noted Lhat far two of these
individuals, find numbers 1327 and 1927, all of the green discolorations docurmented on Lhe skull
were relatively small, The green discoleration on (he ocgipital of the individual with find number
1927 can therefore indicate a small, round object, such as a cain. The ¢chemical data did,
howewver, suggest Lhat an object of brass was probably present as ng high amount of Ag was
measured. The green disceloration dacurmented on bolh parielals Tor this individual was localed
posteriorly on the sagitial sulure {near the occipital) and was larger, These locations can be the
rerrnants of an arch placed on he back of the skull, though there appears to be a lack of green
discolaration on the parielals,

For ihe individual with lind number 1377, the area of green discolaration on the occipital was
larger than for the individuals wilh find number 1927 In addition, (he area of green discaloration
on the right lermporal of this individual was also relalively large. ILwas therefare more probable
this individual (lind number 13771 was buried wilh an arch type B than the individual wilh find
numiper 1927 however no definile conclusions can be made,

The green discoloration documented lor the individual wilh find number 4883 was present on
the occipilal, the right panietal, and inferiorly on the sphenaid. Though both locations of the
occipilal and the right parielal suggested a patlern similar as for the previously described
individuals, a delinite conclusion reqarding the presence of this paltern cannol be made, The
green discoloration on the parielal was relatively large; ihe green discolaration on the occipital
was relatively small, The green disceleration an the sphenoid, which was localed near the {eeth,
may also suggest he prasence of a ¢oin, This was confirmed based on the chamical dala; a high
armount of Agwas measured in this discolaration, Therelore, a coinwas probably presentin the
area of the mauth, similar Lo the individuals with find number 1694 and 2243, Again, lor these
individuals the chemical dala indicated (hat the green discolorations were the resull of brass
objects; this does not mean that no funerary headdress was present far {hese individuals,
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Other individuals: no pattern

As presentedin table 5.8, a lotlal of 5 individuals were also included in group 1, but were not
docurnented with a specilic patiem in the green discoloration, The locations and amaount of
green discoloration, as well as cerlain finds documenied wilh these individuals, did meel the
criteria.

This was especially true or the individual with find number 5830, As reporled in the previous
chapter, on multiple locations on this individual (skull and pestcranial) fragments of glass were
docurnented, The appearance of this glass (small, thin, coloured) corresponded with the strong
indicatar of reflective material, and therefore 1he presence of a funerary headdress was very
likely, Moreover, organic residues in combinalion with copper residue/discoloration(s) were
docurnented on bolh the ilium and the upper limbs, The agpearance of this organic material,
which appears 10 be a decoralive oval-shaped elerment, resemnbles he aforementioned
decaralions frequently used in funerary headdresses. These inorganic and organic residues were
present en posteranial lacations (upper limbs and pelvicl; which can alse be associated with the
presence of a funerary headdress. Furlthermaore, copper residue (fragments as well as the copper
ring} indicated usage of decoralive copper elerments. This all strongly supports the theory,
based on finds, that a funerary headdress was present for this individual. The green
discolaration for this individual was, however, very limited on the skull, The anly documented
green discoloration is present on the right parietal-occipital and the right zygomalic, The rest of
the skull was fragmentary but no other skull fragments were documented with green
discoloration, The green discoloration on the righl panietal-occipital was a large area, meaning
possibly a large copper alloy object was present, The green discolaration on the zygomalic may
also be from a crown element, though iLwas nat possible to reconstrucl a patlermn. The green
discolorations an posteramial bones suggest elements of copper (alloy) were present on the
thorax (green discoloration on the ribs), on the wrist {carpals), and arcund he pealvis {as
mentioned), Thaugh na definite objects could be delermined, these copper elements may have
been decorative elements in relation Lo (he funerary headdress, possibly elements of a wrealh
present on the posleranial regions. According 1o the chernical data, the majority of the
discolorations fallin the brass ratio; the only discoloration containing a tvery] high amaunt of Cu
was on he poslerior 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 nol as convincing as for the previously described
individual, All of the documented discolorations were, based on the chemical dala, from brass
objects. Though hese individuals did nol always fully meet the criteria, same of the
discolorations and finds did indicate a possibility that a funerary headdress was present, A
fragment of glass was documented for he individual wilh find number 3220, which would
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indicale the presence of afunerary headdress. The type of glass docurmnented was similar in
appearance as the fragment of glass documented for the individual with find nurmber 1695
{large, lhick glasst 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
meel Lhe critenia for the discolarations and based on these data, these individuals were included
ingroup 1bul categarized with a "possible” funerary headdress as no olher indicators
werepresent. Addilionally, the individual with find rumber 3515 was also documented with
green discaloration on the teeth; the chemical dataindicated a high amcount Ag present. ILmay
be very likely a coinwas 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 maslly on the [green) discoleration(s) on the skull, data from
the crown individoals indicated thal (green) discoloralion{s) on postcranial bones can be
remnants of a garland/wreath and should therefore be considered. The green discolorations on
posteranial locations have already been discussed for the individual with find number 5830; of
which itis very likely a funerary headdress was presant, However, for a selection of individuals
from group 1some localions of green discoloration were also docurmented on pasteranial
bones. The most frequent occurring localion was the pelvic area (n=5}; of which twa 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 discolaration
was arelatively large area; suggesling that possible a decorative element of a wrealh was
present, However, the chernical data for these measurements indicate thal brass objects were
present. Whether a decorative brass object of a wrealh ar, for example, a rosary was present,
cannot be determined, The olher lwo individuals (find number 3087, pallern 1, and 4883,
patlern 3) had both areas of green discoloralion which were smaller, Unfortunately, no specific
objects could be determined based on the chemical data; again it may be possibile either an
elermnent of awrealh/Crown ar a rosary, if nol a pin or buckle, was present,

For the individuals docurmented with a {possible] diadem (pattern lype 1, n=5] there are mare
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 30877 as well as much smaller and fewer localions of green discoloralion {individuals with
find number 1024 and 2243}, The locations and appearance of lhe latler green discolorations
suggest the usage of pins rather than decoralive objects; the chemical data indicaled the
presence of brass objects, though the Cu/Zn values measured for the individual with find
number 2243 were highar than for other individuals, Again, it was not possitle 1o determine {he
lype of object wilh cerlainty,
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The individual with find nurmnber 1694, also wilh a patlern indicating a diadem, was however
docurnented wilh many locations of green discoloration on posteranial bones. Green
discoloration was documented on the hands; the presence on the melacarpals (palm/back of
the hand} suggesled thal no rings were present, 1 can, however, suggest the presence of a
copper alloy abject around the wrislis) or en/fin the handis). Furthermore, Tor this individual
green discoloration was also documented on the right shaulder jeint and the left first rib; these
were smaller areas of discolorations, The green discoloration on the right fermur/acetabulum
and 1he right tibia {proximal and dislal, posterior surface) were also only small areas. These
small areas may suggest the presence of pins orbutlons; the chemical dala indicated probatly
brass abjects. The discolorations on the hands had, however, a higher armount of Cuo present
Again, it may be possible this was rom a bracelel or from a decarative element of a wreath,

Some individuals with a documented patiern of wreath lype A had also remarkable green
discoloralion on posteranial locations, The individuals wilh find number 1875 and 1887, bolh
docurmented wilh the wreath type A (paltem 2}, were also both documented wilh green
discoloralion on the manubrium, Both locations of discoloralion on the manubrium were
anteriarly, and on the right side, However, the individual with find nurnber 1875 was also
docurnented wilh green discoloration on some of the ribs, which can be correlated 1o the
discoloration on the manubrium, The chemnical data corresponded with thig, a5 all of the
measurernents Laken in this region for these individuals had similar values,; possibly a similar
object was present for both individuals. The other individual documented with this patiern, find
number 14695, did not have green discoloration an he same [ocations for posteranial banes. For
this individual, the green discoloration on the first ribs and proximal parl of the right ulna
indicaled brass obyjects were present.

One individual with wrealh lype B, he individual with find number 4883, was documenied wilh
green discolaration on both shoulder joints, the right ribs, in the pelvic area, and on the shafl of
the right fernur, These discoloralions are relatively small and may indicale the usages of ping or
eyelels/wires in these areas. All of the chemical datla lor this individual indicated brass objects:
no specific Cu/Zn ratio could be observed for cerlain posteranial regions, However, for the
discolorations on the right scapula a high amount of Ag was measured, As no high amaount of Cu
was present, il was difficull 1o delermine the Lype of objecl; it was possible this was eilher a
decoralive element or a functional objecl coated with silver,

Discoloralion on posleranial bones was also present (or one individual dacumented with no
specific palternin the green disceleralion on the skull; Tind number 3290, For this individual, this
was localed on ke proximal right hurnerus, which was a relatively large area, Discoloration on
postcranial bones of the other individuals documented with ng specific patierm in the green
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discoloralion on the skull were already discussed {the individuals with find number 5830, 1205
and 3515} find number 2278 was nol documented wilh discolorations on postoranial bones.
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Owverview: the ‘probable’ and 'possible’ funerary headdresses

Based onthe discussed data and observations, il was possible to distinguish between the
individuals with a ‘prabable’ and "possible’ presence of a funerary headdress, For each abserved
patlemn, there were individuals with a ‘probable’ funerary headdress, bot also a ‘possible’ crown;
this because not each observed pallem was conclusive, Based solely onfinds and
discoloralions, it appears thal for twa individuals it was very highly likely they were buried with
a funerary headdress,; the individuals with find numbzer 3087 and 5830, Intable 5.0 all of {he
discussed individuals in this group are presented; ardered by probability on the presence of a
funerary headdress.

Table 5.10: avervisw Of the indeiduals with physical anthrapological data in group 1 erdared by probabibity on the
presence af a funcrary headdress, Greens vary prabable, light-greens= prebable, very hght-green= possikle, Wir= fing
number; Kin_nr= crowyn numbern, agecat= age caredorny, sax= tinal stimated sex categary, age mingdmax= minimal
and maxamal age estimates; AMstat= anto-rmortem stature and standard deviation in Lentimeters.

Lk anecal X SE T ane max Aatat {om Fartern nurmier sif present
5830 J u 13,5 16,3

3087 A M 20 25 167 56 £3,. 37 1
1655 A F 20 26 189117 =372 2
1694 A M 52 &l 171 =3.27 1
1873 A M L8 57 0 2
1887 A F &1 s 156,7 +3.55 2
200% J U 12 16 1
2243 g u 2 4 1
1205 J U 14 15

2278 g u 6 10

3250 k U 6 10

3515 J u 12 18

4883 A M 4 58 175,17 =3,27 3
1377 A F 51 &0 195,12 +3.72 3
1527 A F 50 55 140 +3.72 3
1264 A M 42,31 4813 162 85 +2 D6 2
1024 A M 5d &0 170,6 3,27 1
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Table 510 illustrates that the presence of a specilic pallermn did not always indicate the presence
of a funerary headdress, The lasl 5 individuals displayed in lable 5.0 were all docomented with
a type ol paltern, bul the amount of green discoloration as well as the (lack of) linds
docurnented and the lecation of this green discaloralion were not indicative of a funerary
headdress. These individuals were herelore placed in the category of a ‘passible’ funerary
headdress, but no definite conclusions can be made, Also, the lack of a specilic pattern present
on the skull does nolindicate thal a funerary headdress was absent. The individuals with Tind
number 1205, 2278, 3290, and 3515 illusirated that the amount of green discolaration, though
not in a specilic patiemn, somelimes in combination wilth the documented finds, can indicate the
presence of a funerary headdress.

205



The crown individuals were already discussed partially for establishing the critéria, but all data
regarding these individuals will be here discussed, Group 2 consisls of the individuals presented
in Lable 5,11, These individuals were categorized in his group based on lack of discoloralion{s),
finds, or olher aspects which did not correspond directly with the presence of a funerary
headdress, even Lthough these were docurmenled with a crown number.

Tabile 511 averview of theondividuals and the physical anthropological datain grows 2, Wnr= find numizer, ken_nr=
Crown nuUmMier agocat= age category; sox= final estimated sox category; age min/max= minimal and maximal age
cstimates; AMstat= ante-maortem stature anc standard deaviation in centimeters,

W krn_nr ageCat SEK agemin | age max AMseat (o
6260 §261| Ch U 0 1 0
ad7a 6470 | Ch u 5 2.5 0
5473 S47% | Ch U 3 5 0
6211 6271| Ch U 7.5 12,5 0
GhHT SLHT | Ay U 21 7T 0
6749 6743 | A F 25 20 155,41 £4.24
5931 S99 | A F 37.32 43,33 175,94 4,45
413% 4139 | A Y =0 65 173,86 £4,05

While discussing (he data lrom the crown individuals ingaragraph 5,10, it becarne clear that the
data for these individuals were not sullicient encugh o establish any of the criteria.
Addilionally, applying the discolaration{s) and to some exiend the Tind(s) crileria on these
individuals would resull in determining that no funerary headdress was present, For example,
the individuals with find number 6476 and 6589 were documentad witlh no discolarations, and
both of these individuals were very poorly preserved, For the individual with find number 6589
copper wire was documented (lhick, braided}, bul no specific finds for the individual wilh Tind
number 6474 were docurmented. The remaining individuals had discolaration(s) on scare
locations, all of which indicated no specific pattern or parlial patiern, Even though based on Lhe
excavalion documentalion a crowvn was definilely 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) he archaeological visibility.
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The individual with find number 4139 was documented with only ene area of green
discoloration, A fragment of wire was also documented for Lhis individual; this was a much
thicker wire fragment than present {or the olher individuals, This lragment appears 1o e alse
coated with silver, corresponding with 1he knawn data on Leonic wires,; the object ilself was
unfarlunately indeterminable (Nooijen, 2014, 2.142), Even theugh Lhis find indicates the
presence of a flunerary headdress, the amount of green discoloration is scarce, and in addition
the location of Lhis green discoloration is nol expecled (zygomatich.

Imaddition, two individuals decumented with quile distingtive crown elements were also placed
irt his group; however, {he absence of olherimportant aspecis indicated this burial cuslomwas
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 lind number 6478 was documented with copper wire
resembling a flower, as previously discussed, However, (hisis 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 headdrass, the lack of any discoloration(s) as well
as 1he lack of chemical correlation belween the object and the individual resulled in placing this
individual ingroup 2.

Moreover, the individual with lind number 5231 alsoillustrates the dilficully inidentifying a
funerary headdress due to the presence and absence of different aspects, The last individual in
this group is the exceplionin the state of preservation; the individual wilh find number 5931 was
well preserved and the majorily of skeletal regions were representled. This individual was only
docurmnented with blue residue (diffuse) an the skull, However, the chemical data had indicated
that the presence of blue residue cannol be with certainty associated Lo the presence of a
funerary headdress. The finds docurmnented for these individual consisted of copper wire
{entwined and braided); no dislinct shape could, however, be recognized, Based on the
construction il was likely these were Leonic flowers, However, the lack of green discoleralion(s)
and lack of chemical carrelation between lhe blue discoloration and the decorations indicated
that the presence of a funerary headdress cannot always be complelely visible.
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The crown individuals with sullicient data Lo identify a funerary headdress were categorized in
this group (table 5.12). Each individual was of course already discussed in Lhe criteria
paragraphs, bBul the obvious difference(s) in the archaeclegical visibilily compared 10 the
previous group were nol discussed.

Tabile 5.12: avervicwy of the individuals and the physical anthrapolegical datan group 3. Vnr= find numiber; ken_nr=
crovun number agecat= aga cateqgory, sex= final estmated sex category, age ming/max= minimal anc maximal age
estimates; Ahstat= ante-mortem stature ang standard daviation in centimeters.

Yl krn_nr | agecat SEK age min AfC max AMsrat (o

G373 53%2 | Ch U 1 28 0
1707 1707 | Ch u 1.3 2.6 0
G451 G453 | Ch U 5 9 0
5517 5918 | U 18 24 0
2797 379 | A U (F basea gn DNA} 21 B 0
G786 S78T | A F 30 a0 0
4453 5355 (A F 40 80 0

In the crileria paragraphs, it was noted that the youngler) individoals were more frequently
docurmented wilh no or scarce discoloration, It was suggested that this may be the result of
poor preservation, aswell as the difliculty of delermining skeletal elements of young individuals
- and possibily fragmentation as well. However, after categarizing all of the crown individuals in
these two groups, iLbecame clear thal both groups had an equal amaount of youngindividuals
present (n=4 for group 2; n=3 for group 3). Addilionally, the preservation of the skelelal material
was peaor Tor individuals fram both groups (e, fragmentary and absent skelelal regions), This
would mean thal preservalion and fragmentation of a young individual did nol influence the
archaeolagical visibility of a funerary headdress.

It can be discussed that there might have been differences in he construction and decoration of
the crowns,; with no definite data on what may have been present in these crowns this was
difficull {o eslablish, However, the chemical dala for all of ihe crowns (group 2 and group 3)
indicated no differences in the amaount of Cu or Ag present; meaning a similar chernical
compaosilion, The only observable difference was the lower amaunt of Zningroup 2; bul as
already discussed lor the chernical criteria, the amount of Znwas generally l[ower in the
analysed crowns, Though the cause of these differences in Lhe archaeological visibility of a
funerary headdress between these lwo groups was unclear, it did illustrale the possible
varigtion that may be present in the archaeolegical contexl, Moreoover, it illustrated the
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invsible’ funerary headdresses, which may be the resull of construclion/deceration [i.e. only
organic material} and/or taphonomical processes, Even though Lhe criteria were established to
idenlify a funerary headdress, il these aspects are present a funerary headdress may remain
invisible” in archaeological conlext,
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The remaining individuals under sludy were probably buried withoul a funerary headdress; {his
based on the established criteria, These individuals were divided up in twa different groups.
Oine group, grouwp 4, includes all the individuals which could be (fully) analysed. The second
groeup, group 5, includes all 1he individuals which could not be fully analysed due to
preservation and fragmentation. Far this Lasl group the poor preservation and fragmentation
resulled in no delinile conclusions regarding the presence or absence of funerary headdresses.

Even wilhout the eslablished criteria, ilwas possible 10 determine that Tor a few individuals
definilely 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
docurnented as the only individual with no green discoloration and no finds. Assuming that the
presence of a funerary headdress is not withoul any remnants (e.g. green disceloration), it can
be concluded thal this individual was nol buned wilh a funerary headdress. Individuals which
were docurnented wilh only one location of green discoloration were, according 1o Lhe criteria,
probably nol buried wilh a funerary headdress, These individuals are presented in table 513, For
these individuals nao specilic patiern could be observed, and the amounl and shape of green
discoloration indicated that probably no funerary headdress was present, Furthermore, no finds
were documented (or these individuals, The chemnical data did not aid: moest measurements
indicated brass objects. Only for the individual wilh find number 1773 did the chernical data
indicala the presence of silver [Ag) on Lhe right zygomalic; probably the presence of a coin,

Table 5.13: individuals in group 4 cocumented with only one location of greaen discaloration,

Find number Type resicus Location/Skeletal eloment Finds?
1333 | Green T of skull, large areda Mo
1773 | Green Right zygornatic, small arca Mo
1796 | Green Farehead, large araa M
3974 | groen L ternporal-accipital, small ared M

Howewer, for some individuals multiple locations with green discolaration on the skull were
documented {n=3); see lable 5.4, Though the presence of multiple localions of discoloration is
anindicator for the presence of a funerary headdrass, these locations of discoloration as well as
the appearance of the discolorations did not meel ihe established criteria. It was also not
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passible to observe a partial or full patiermin the locations of these discolorations. Furthermaore,
for none of these individuals green discoloration was documentiad on any postcranial bones;
nar were any finds documented., Even 5o, he green discolorations documented (or Lhe
individual with fingd number 1835 were localed in a straight line from the anterior lowards the
pasterior side of the skull; indicating some patlem, However, bolh the appearance of the
discolorations {small, nolwell visible) and the chemical data {low amaount of Cu and Zn)
indicated that these discolorations were probably nol correlated. The discoloration on the
fararmen magnurm of his individual was also very small and could possibly indicate the
presence of a coin; the results of the chemnical analysis contradicted this as no Ag was
measured.

Takle 5.14: individuals in group 4 dacumgnted with enly muliyle logations af groon ¢scaloration,

Find number Type residus Location/Skeletal clement Finds?
12 | Green Left mandible, lett arkat, Both small arcas Mo
TICK | Carer Right maxilla, lefr temporal, bothyvery small argas Mo
Sagittal sutuee flarged, right parictal, forarmeh
1835 | Green '}
ifrls[aWagl

Intable 5,15, the individuals are presented which were documenled 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 indicale the presence of a funerary
headdress, were again nol presentin any ype of patlerm, Most of he locations were relatively
srmall, which also meant (hal these areas of green discalaration did not meel the requirements
toindicale the presence of a funerary headdress. Addilionally, laken botlh the discolorations on
the skull and the pastcranial bones into account, ne specific patlern could be abserved.
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Takle 5.15: individuals in group 4 documented with multiple locations af green discaloration, Bath an the skull and on
POsStEranial regions,

Find numbier | Type residus Location/Skeletal clement Finds?
B9 | Green Right arbwt/maxilla, large area, lett ulna, LS Mo

18931 | Green 4" prox. phalange, right occipital, right radius, all small arcas Mo

2366 | Green Left ternporal. left tarsal, bath small areas Mo

2403 | Green Mangile, small arca, C7-T1, L2-L5 Mo

488% | Green Left parictal, right shoulder joint, rib, all small areas Yes

G205, | Groen Laft ulna, Left radios, right and Lett Gipiae, right femurn, all small arcas Mo
&205.2 | Green Sping and thorax, small argas o
62052 | ran Left tibia, small arcas Mo

Furthermore, for all individuals in tatle 515 bul the individual with lind number 4889, no finds
were documented, The find documented for Lhis individual was a fragment of glass
docurnented for the body region of the thaorax. The glass fragment was similar 1o glass
fragments for the individuals with find number 1695, 3290, and 3797, As previously explainad, il
cannot be definitely concluded whelher or not this type of glass could have been used in
cembination with a funerary headdress, However, as this individual was doecumented with only
one location of green discoloration on Lhe skull, the presence of a funerary headdress was
uncertain.

Based on location and size, il may be passible these discolorations were the remnants of
functicnal objects {e.g, ping, bullons). The chemical data for these individuals all indicated that
brass abjects were probably present, though some measurements indicated a relatively high
armaunt of Cu and a lower amount of Zn (individual with find number 2366; tarsall, These lalter
measuremnents may indicate the presence of jewellery, as the presence of decorations from a
funerary headdress is nat likely for these individuals based on the lack of strong indicators,

Rernarkably, the discoloration on the posterior aspect of the mentum documented lor the
individual with lind number 2403 may indicale the presence of a coinunder the tongue — also
documented for some individuals in group 1, The chemical data definitely concluded Lhe
presence of a coin; a high amount of Ag was measured in Lhis discoloration, The discolaration
on the left parelal documented for {he individual with find number 2366 alse conlained 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 difficull 1o establish with certainty
for ihe individuals wilh find number 6205 As this find number probably consists of two
individuals, 1he green discoloration documented for the postcranial bones could nol be
correlated al all with the skull. Even though the green discoloration was not substantial for bolh
individuals, il was concluded that due to the fact thal mulliple individuals are present, the
presence of a funerary headdress could not be established with certainly,

Table 516 presents the previously discussed individuals with (he physical anthropological dala.

Table 5.16: overviowe of the individuals and the physical anthrepological datain grau 4, Wor= find number; ken_nr=
Crowen numbier: agecat= age catedory, sox= final estmated sox category) age min/max= rminimal and maximal age
cshimates; AMstat= ante-maortem stature ang standard deviation in centimeters.

¥nr ageacat SEN agemn | age max AMstat (cm}
B9 | A M 43,75 55,25 17,3 +3,27
912 | A F 25 34 157,84 =3.72
nog | A F 3633 42,32 164,4 +4,24
1333 | A F L1467 57,67 157,17 3,55
1773 | U 14 16 0
1794 | A F £? A 0
1921 A M 44 50 170 =3,27
1835 | A M 33,33 39,33 164,62 =2.99
2368 | A F 27 46 167,72 13,72
2403 | A F 20 30 167,48 +3,51
2426 | A M 46,5 5.5 193,02 £3.27
3974 | A F 3732 43.33 165,5 =4, 45
ag5g | A M 4 S 171,47 +4.05
52051 | A F 25 43 0
62052 | A M 0 0 0
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For a selection of individuals il was impossible to delermine the presence or even the absence
of a funerary headdress, these individuals (n=2) were placedin the lasl group. Both these
individuals were poorly preserved and very fragmented. This resulled in less dala from Lhe
physical anthrepological analysis, and it was therefare difficull 1o establish either the presence
or absence of a funerary headdress. For the individuals wilh find number 2611 and 4891 green
discoloration was documented for determinable skull fragments (respeclively the frontal and
the manditsle), but no other lacalions wilh green discoleration were documented and therelore
the presence of a funerary headdress could not ke established, However, based onthe chernical
data, the green discoleration decumented for the individual with lind number 2611 consisted
mostly of Cu, The discoloration on ihe mandible of the individual with lind nurmber 4891 also
consisled of a high amaount of silver {Ag), which indicates (he presence of a coinin the area of
the moutlh. Table 517 provides an overview of the aforemenlioned individuals in this group.

Table 517: averdenw of the individoals and the physical anthrepological datain graup 5. Wor= find numbeer; ken_nr=
Crowen numbier: agecat= age catedory, sox= final estmated sox category) age min/max= rminimal and maximal age
cshimates; AMstat= ante-mortem stature and standarge deviabien in centimeters.,

¥nr ageacat SEN agemn | agemax | AMstat (em}
2611 Ch u 7 1 0
4591 f u =21 0 0
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5.2 Discussion funerary headdresses in Oldenzaal

With the eslablished (probable} presence and (probable) absence of a funerary headdress in the
individuals under study, this paragraph will compare these dala with additional data {i.e, sex
eslimaticon, age estimation, lime period, localion of the grave). Comparing these dala will allow
Lo research possible differences in he presence or absence of a funerary headdress.
Furlhermore, the archaeclogical visibility of a funerary headdress, which affects the passibilily
Lo assurne that a funerary headdress was present, will be discussed. This will be dane based on
data from this sludy (e.g. preservalion of speciflic materials), but also based on data from
previous archaeological examples combined wilh historical dala (dala from chapler 2), Finally,
the findings of this study will be compared wilh the previous archaeolonical examples to
research local varialion and similarilies in this burial custom,

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 datla, and the
chernical data. In doing 50, this may indicate lor example the usage of this burial cuslom ina
specific period for Oldenzaal (Lirme period/localion grave), Furthermaore, the biological profile of
the individuals under study, as established by he physical anthropelogical analysis, combined
with dala on presence/absence of the funerary headdresses, may indicate usage of this burial
cuslom for specihc individuals, This allows researching if the funerary headdresses were indeed
aburial custorm which was Tor everyone’, regardless of sex and age. In the Last paragraph, all of
the chemical data will be discussed; this Lo analyse the possibilities to distinguish specific
Cu/Znralios or other elements for individuals with or without a funerary headdress.

Comparing {he data on lime pericd wilh the presence/absence of a funerary headdress was
difficult, Most of the individuals under study were notl sampled to conduct radiocarbon dating of
the grave, In addition, the small seleclion of individuals which were sampled, radiocarbon
resulls indicate a dale later than AD 1500, Based on hislarical data on the usage of he funerary
headdresses, it would be expecied he graves should be al least older than AD 1700. Howewver,
archaeolagical data from the Nelherlands indicate usage of this bunal custom in the pericd of
AD 1300-1200, As presented inthe first chapter, the cemelery of the Plechelmus church was nol
inuse afler 1829, This would imply Lhat the individuals under study derive from Lhe period 1500-
1829, It should be nated that, however, in the periad of 1633-1810 the church was taken aver by
the Protestant Reformation (as also presented in Lhe first chapter), ILmay be that during this
perod of ime, a burial custom such as the funerary headdresses could not be conducted fully,
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As already mentioned in the background chapler, there was an altermnpt te forbid Lhis burial
cuslom in 1656 (Hirsch, 1921; Kok, 19903 and a general decrease of this burial cuslom was
observed in Lhe 171 cerlury. This is, however, not true for all regiens; Porlegies (1999 mentions
an overall usage of this burial custom throughaut the 17 century until the 197 century. In
addition, Lippok (2011) reparts for Germany also no decrease or difference{s) in burial cuslom
during this lime period. However, according Lo Kek (1990}, he general decrease and aliempt 1o
farbid this burial customiin certain regions did allow lor allernative ways © conducl Lhis ritual;
Kok (1990, p.158) describes altemative decerations such as slars and crosses on shrouds. If such
was the case during the overtake of the Prolestant Reformaltion in Oldenzaal as well, this waould
mean that the presence of funerary headdresses were decreased or invisible {depending on
how and if the burial custom was still conducled) during this time period., This may explain the
less visible' funerary headdresses documented inihis study;, however, with no specific dating
on each individual it is impassible 10 determine this with certainly, Furthermaore, this would
imply that the 'visible’ funerary headdresses were gither from the time period of 1500-1633 or
1810-1829. The Laller is quite a small period el time; he first would indicale that this burial
cuslom was conducted very early when compared wilh the majorily of historical sources and
archaealoqical exarmples, However, comparing other archaeolagical examples of funerary
headdresses from he sarme time period {i.e. Den Bosch, Didam, and Haarlem) indicate no
decrease orvarialion in the burial custom, though these churches were also taken over by the
Protestant Reformation around the same time, [Lis therefore net completely clear if this burial
cuslomwas conlinued, conducted differently or complelely absent inthis time period; an
interesting aspect for further research.

The localion of the graves in he graveyard combined with the data on lhe presence/absence of
a funerary headdress was less difficult Lo analyse. Though the representation of different
periods/phases was each zone was dillicult, it did illustrate the distribution of graves
with/without @ Tunerary headdress, Figure 5.5 illustrates the graves under sludy; the green
graves are the individuals fromgroup 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, o be na cluster present of individuals with or withoul a funerary headdress in a
specific region of the graveyard,
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Figure 5.5: location ot the graves under study, Green= graves from graup 1, 2, and 3 dwith a funciary headdress), iec=
graves from group 4 and S iwith no funcrary headdress).

Rernarkably, when the individuals from group 1are ‘excluded’, and only the crown individuals
are displayed (group 2 and 3}, a specific clustering of individuals with a funerary headdress is
vigible (fig, 5.6}, L appears Lhat the majority of the individuals from group 2 and group 3 were
presentin the saulh 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 lhe south-vwest region ihanin the south-east region of the graveyard {n=7 and n=4
respectivelyl. [Lmay be very well possible this graveyard was laler in use, as the expecled Lime
perod far this burial custom is 1600-1200.
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Figure 5.6: location of the graves under stucy, Black= graves fram group 1 [excluded), greens graves from group 2
ang 3 [with 3 funerary headdress), red= graves from groug 4 and S (with no funcrary hoaddress).

217



Though the hypolhesis used in this study is thal everyone can be buried with a ¢romn, historical
sources da point to a mare 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
greups where he presence of amaidenwas established than in the groups inwhich na funerary
headdress was observed, Therefare, 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) i3
excluded for Lhis comparisen, as the presence of a funerary headdress for these individuals
cannet be analysed and thereflore not be established. Comparing group 1and group 4, of which
the total number of individuals included were similar, it seems thatl there were indeed maore
young individuals and young adulls inthe group where the presence of a funerary headdress
was eslablished than in the group where no funerary headdress was observed (=% ingroup 1
and n=3 in group 4}, The {olal number of individuals in group 2 and 3 was (858, 50 a3 comparison
with group 4 was difficull (small sample sizel. Even 50, the majorily 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 calegories {Ch= child, J= juvenile, and YA= young adult) represented in all these
groups are displayed in figure 5,73, 5.7b, and 5.7¢. Though the individuals of group 5 were nol
included in the comparison, they were added in these figures to distnibule the number of
individuals evenly,
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Group 5

1; 9% Age category: Ch

Age category: J

Group 4; Group 5;
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Group4; G ) L 20%’\ 0; 0%
0 0% _—Group 1;
K 3:27% Group 3;
0; 0%
Group 3;
3;27% Group 2; Group 1;
Group 2; 0; 0% 4; 80%
4;37%
Age category: YA
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Figure 5.7a, b, and ¢ distribution of the youngor age categorics between the establishod groups, Li-left (a) age
categary child (Ch); 1009 = TTindividuals. Up-right 1l]: age category juvenile (]} 100% = S individuals, Down (o) age
category young acult (VA 100%: = & ndividuals, Total numibar of youndg individuals for all graups = 22,

Based on these data, it appears that Lhe majority of all young individuals (all three
aforermentioned age categories) were either ingroup 1, 2, or 3, Group 4 consists mostly of adults
(n=12}; thaugh one juvenile and Lwo young adull individuals were included in Lhis group. Wilh
this specilic age distnibution belween these groups, it would seem that Lhis burial cuslom was
indead present more often with fvery) young individuals,

As menlioned, the majorily of adult individuals were in group 4 (fig. 5.8}, (hough a selection of
adull individuals were also documented wilh a (probable) funerary headdress and were placed
in the other groups in=8 for group 1, n=3 for group 2, and n=3 for group 3}, For group 1, the
number of adult individuals compared 10 the number of young individuals is similar; this is the
sarme for the individuals in group 3 (Mg, 593, This evenly distribuled number of adult and young
individoals in group 1and 3 suggests, however, {hat there is no dillerence between the age of
the individual and the presence of a funerary headdress. This of course contradicls the
previously eslablished conclusion regarding age and the presence of a funerary headdress; it
may be possible that (haugh frequently youngler! individuals were buried with a funerary
headdress, there is not always an age difference present in Lhis burial custom,

221



As for age differences between he adulls, the age estimalions for the adulls were generally
rather braad, which makes il difficult to establish any definite conclusion(s),

Age category: adults
Group 5; 1;

4%\

Group 1; 8;

Group 4; 12; 30%
44%

\_Group 2; 3;

11%
—  Group3;3;

11%

Figure 5.8: distnbutien of the adult individuals betvween the established groups, 10649 = 27 individuals,
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Figure 5.9: distribation of the adult (A and young (Y3 individuals in the established groups.

Age estimation and type of decoration(s}

The accurrence of specific types of decorations and age estimations were also analysed. For Lhe
three individuals of which the glass is similar as described by other sources, the age estimalions
were child, juvenile, and young adull, The remaining individuals documented with glass (n=5)
consisl of lhree young individoals and two adulls. Therefore, it appears that this type of
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decaralion was mare frequently present {for the younger individuals, A similar analysis for the
alher decorations was difficull; 1he olher decarations were not requently documented or
presentinanly one group 1o conduct such a comparisen (e.g. Leonic wires),

Age estimation and patterns

To analyse any possible vanation in the presence of specific palterns (pattern types1, 2, 3, or 4]
and the age distribution, these ypes of data were also combined, No individuals with a patiemn
were present in group 4 or &, therefore, these groups were excluded. Ingreup 1in=17], atolal of
12 individuals were docurnenled with a patlern. Among these 12 individuals, 4 were young
individuals and 8 individuals were adults {lable 518 and 1able 5.19).

Table 5.18: cveryic of the young individuals with a patterm and the physical anthropalogcal data: frorm group 1, Yne=
find numikser; K _nr= Chowin numiber, agecat= a9 categary; sox= final estimated sox Categorny, age min/max=
rminimal and maxmal age eshimates; AMstat= ante-rmortem stature anc standard deviation in cenfimeters.

Pattem number ¥Ir agecat | sox | agomin | age max AMstat (cm)
1 2009 J u 12 16
1 2243 Ch u 2 4
1 apar A M 21 25 167,55 =3.27
2 1695 N F 20 24 15117 £3,72

Table 519 overviow of the adult individuals with a pattern and their physical anthropolegical data; from group 1, W=
find numibary kKio_nr= Crosin numiser; agecat= age category; sex=final estimated sex catedony age min/max=
rminimal and maximal age estmates; AMstat= ante-rmortem stature anc standard deviation in cenfimeters.

Pattcem number whr agecat | sex | agemin | age max AMstat (cm}
1 1024 it 4 54 a0 170,56 £3.27
1 1694 A I 5 5] 171227
2 1260 A 4t 42,32 48,33 162,85 +4.05
z 1875 A Y 48 57 0
2 1887 A F &1 aé 1597 =355
3 1377 it F =1 a0 15517 +3,72
3 1927 it F 50 59 160 =3.72
3 48H3 it 4t 4 SH 175,17 £3,27
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The 4 individuals presented in table 5,18 represent each young age categary {¢hild, juvenile, and
young adults), Of these 4 individuals, pattern type 1 occurs mosl frequently; the same pattern
occurs in the adull individuals only twice, The olher patlerns {2 and 3} occur more frequently in
the adult group; 1his group was, however, also larger than the group for the young individuals,
These data would suggest lhal a diadem-shaped crown was maore frequently presentin the
graves of children and other young individuals and thal the patlerns 2 and 3 ocours maore
frequently in the graves of adull individuals,

Due (o poor preservation, no individuals in group 2 were docurnented wilh a type of pattemn,
The preservation was beller [or the individuals from group 3; 5 individuals in this group were
documented with a patiern (table 5.20), The individuals with find number 4453 and 5917, an
adull and young adult respectively, were documented with the same type of patlemn (pattern 3},
For the individual with find number 4453 {his was less pronounced than for the individual with
find number 5917, This would mean that the occurrence of patlern 3 is not anly lirmiled Lo adull
individuals, as was observed in the individuals Trom group 1. Both the individuals with find
number 3797 and 6786 were the only individuals docurnented with patlern iype 4 in this study;
therefore a comparison was diflicull. For both these individuals the age estimations were broad
and therefore no conclusions regarding the presence of a fully enclased wreath and age could
be made. A full comparison could also not be made for pattem ype 1 inthis group, as this
patlermn was only observed for the individual with find number 6373, Even so, when compared
with the individuals of group 1, it would still appear thal a diadem-shaped crown accurs more
frequently far young individuals,

Takde 5.20: averview of the individuals with a patterm anc the physical anthropolegical data: from group 3, Wnr= tind
rurmber: ken_or= Croven number; agaedat= age Category; sax= final csbmated saex category; age min/max= minimal
and maximal age estimates; AMstat= anto-rmortem stature and standard deviation in Lentimeters.

Pattem numbzer | vnar | agecat SOK agemin | agemax | AMstat (cm}
1 G373 Ch u 1 2.8 0
3 4453 A F 40 80 0
3 5917 J u 18 24 0
4 2797 A U Bases on DNAY 21 757 0
4 78S A F 20 a0 0
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Because a selection of individuals which were (probably) buried wilh a funerary headdress were
young individuals, camparing sex data with the presence or absence of a funerary headdress
was dillicull. For some individuals, which were (probably) buried with a funerary headdress,
there were data on sex available. Ingraup 1, this was available for 10 individuals, Among these
10 individuals, 6 individuals were estimated 1o be male; the remaining 4 individuals were
estimated 1o be fernale. Two of these individuals of which (he sex estimalion was available are
young adulls; one young adult was estimaled Lo be male and the alher young adull was
eslimated (o e fermale. For both group 2 and group 3, data on sex were only limiled available,
Ingroup 2, one male and two lemales were present; one of these female individuals was a
young adult. For group 3, no male individuals and three ferale individuals were present {for {he
individual wilh find number 3797 Lhis was eslablished by DNA], All of hese individuals were
adults. Intotal, @ females and 7 males were present in these groups. This means that in he
greups farwhich the presence of a maiden was established, there was no difference between
sexes, Even so, the majorily of males was presentin group 1, thoogh il should be noled that half
of the individuals estimaled to be male (n=3) were ‘possibly” buried with a funerary headdress;
this was also true for the fernales in this group (n=2 with 'possible’ funerary headdress).

When these data were compared wilh the sex estimations in group 4, there appears to be no
difference. Ingroup 4, data on sex were available for 14 individuals; 6 were male and 8 were
fermale. Conclusively, no specific dilferences could be observed between sex and
presence/atsence of a funerary headdress; iLshould be noled that the sample size was small.

Sex estimation and type of decoration(s}

Though il was possible 1o analyse the presence of a lype of decoration {i.e. refleclive
decaration] with the age estimation, this was nol possible for the sex estimatians, 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 olher decoration(s)
and sex astimation was not possible due 10 the low amount of docurnented deceration(s) and
infrequent gcourrende in groups.

Sex estimation and patterns

A comparison between dala on sex and Lhe presence of a patlerm was only poassible for the
groups 1and 3; this as no patlerns were observed in the individuals from group 2, Ingroup 1
{lable 5.21), no fermales were docurnented with paltern type 1. This in contrast with the males;
the majorily of {he male individuals (n=3) was docurmnented with patlemtype 1 Furlhermaore, 2
males and fernales were documented with patltern type 2; pattem type 3 was only decurnented
once for the males and Lwice lor the Temales,
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Tabile .21: overview of the indwiduals with a pattern anc the physical anthropological data: from group 3. Individuals
are sorted by pattem numioar and s 2stimation. Wnr= find number; ken_ni= crosn number: agocat= age category,
sex=final estimated sex category, age min/max= minimal and maxemal 3o estimares; AMstat= ante-mortem
stature ang standard doviation in centmeters.

1 a7 A i 2 25 0

1 10024 A A 54 a0 170,56 £3.27
1 1654 A i 5 51 1711,1=32,27
Z 1695 A F 20 26 151,17 £3,72
Z 1337 I F 5l ) 1597 =3.55
Z 1260 A | 42,32 48,33 162,85 14,05
Z 1875 A A 44 a7 0

3 1377 A F =] a0 155172 £3,72
3 1927 A F 50 3% 160 =272
3 HE3 4 kA 4 1] 175,17 £3,27

As data on sex for the individuals ingroup 215 Limited (lhree sex estimations, all femalel, no
comparisons belween presence of a patlem lype and sex can be made,
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In the paragraph for the chemical criteria the difficully to use the chemical dala to identify a
funerary headdress was already discussed, and also the difficulty Lo dillerentiate belween a
funerary headdress and mormal’ objects, Even so, al least lwo groups were abserved in Lhe
Cu/Znralios for the crown individuals, Figure 510 presents all of the chemical dala lor the
individuals under study {crown individoals as well as the other remaining individuals), The
culliers were already discussed, as well as the discoloralions with a low amount of Cu and Zn,
However, for the rernaining Cu/Zn values, lwa groups were also dislinguished in the completa
dataset. Again, the majorily of the measurerments fall in the brass ratio; a selection of
measurernents did have a higher amount of Co present, though these were nol complete
culliers. This would mean thal again a brass group and a jewellery’ group were present in lhe
complete chernical datasel. To analyse possible patterns in the distribulion of 1hese various
Cu/Znralios, dala on such as sex estimation, group number, and lacations such as postcranial
regions, amang alhers, were comparad wilh the chernical data.

It should be noted thal for all figures presented below, the find numbers are nol displayed for
practical reasons; the clustering of most data resulted in unreadable find numbers as labels.
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Figqure 5.30: scatter plar of Cu/Zn ratios taken on the complere dataser,
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Chemical data and age estimation

Far the crown individuals, il was discussed that the younger individuals had frequently a higher
armaunt of Cuin the discolaration(s) than the adull individuals. Though na definite conclusions
could be made because of the low number of crown individuals, these data were also compared
with Lhe complele chemical dalasel 1o analyse this furlher [fig, 5.11).

@ ®  Child (Ch)

21
@

Jumenile {J)
y @ 9
2 ga &  Young adult (YA)

% a o Adult {A)

T . ' T T T |
Cu
Figure 5.11: scatter plat of Cu/Zn ratios an the skull and postcranial benes; sarted/selectes by age categary,

In the complete dataset, a few of the measurements taken al discoloralionis) Tor adull
individuals had a relatively higher amount of Cu as well; however, the majerily of the young
individuals also seemed 10 have Cu/Znralios corresponding with brass, It was therefore difficull
o observe a distingl patlern regarding Cu/Zn ralio and age estimations,
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Chemical data and sex estimation
No distingt pattern regarding Cu/Znratio and sex estimations could be made {or (he crown
individuals; figure 5,12 presents the complele datasel.
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Figure 5.32: scatter plat of CufZr ratias an the skoll and postcranial banes; sorted) selected by sox category,
As canbe seenin figure 512, ne distingl patlemn for the Cu/Znratio and sex estimation can be

observed, A few measurernents did contain a higher amount of Cu, but both males as fermales
were represented in this Cu/Znratio,
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Chemical data and established groups

The previously established groups as discussed in paragraphs 5.1.2 and 5.1.3 and the chermnical
data could not be compared earlier, Il wauld be expected thal the groups with a funérary
headdress present would show different Cu/Zn ratios than the groups without a funerary
headdress, ligure 513 presents the complele datasel.
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Unfcriunately, no distingt patiern between the groups and chemical data could be chserved, L
can be noted that the chernical data for group 3 (crown individuals with suflicient
discolorations/finds) show maore Cu/ Zn variation than the olher groups. For all olher groups, 1he
majorily of the measurements fall in the brass ratio,
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Chemical data and pattern number

The chemical data on the patlemns in discoloration documented for the crown individuals
indicated thal areas of the frontal had relatively a higher amount of Cu; howewver, due to
insuflicient data no definite conclusions could be made, The chemical data lor all the olher
individuals wilh a patiernin discoloration {all in group 1} were combined: this is presented in
figure £.14.
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Figqure 534: scatter plat of CufZn ratias an the skull: sarted fselocted by pattermns,

Again, ne distingt differences could be observed: it is notable thal the outliers are present lor

patlern 1, This is, however, only one individual (find number 6373, as previguwsly discussed) and
therefore no definile conclusions can be made regarding Lhis,
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Chemical data and postcranial regions

Discoloralions on posteranial reqions were not well represented for the crevwn individuals, but
the measurements for Lthe remaining individuals provided additional data. Figure 5.5 displays
the complete dalaset of maasuremenls laken al posteranial locations,
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Figqure 5.15: scatter plot of Cu/Zn ratios an the postcranial bones; sorted/ selected by body regicn,
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Howewer, even wilh these additicnal chernical data il was nol possible to specifically
distinguish certain objects by Cu/Zn values, As previously mentionad, lwo groups cananly be
distinguishedin the chermical dala; the brass group and the greuwp with a higher amount of Cu, It
can bBe observed in figure 5,15 that the posteranial regions of the stermum, shoulder, ribg, and
pelvic area only [allin the brass group {with the exception of the two oulliers on the pelvic area
far the individual with lind number 5830). Additionally, measurements taken al the posicranial
regions of the hands, upper limbs, lower limbs, and the spine fallkoth inlhe brass group as well
as 1he high Cu group. This implies that brass objects, such as pins, buttens, or buckles, appear 1o
be present in each posteranial region, Inaddition, the higher Cu group appears 1o be only
presentin certain {alerementioned) postcranial regions, It may therefore be possible, as the
higher Cu group possibly represent decorative objects such as jewellery, that decorative objects
were presentin these posteranial regions, ILwas again diflicult Lo identify specific objects, but it
i5 remarkable that the postcranial regions of the hands, upper imbs, lower limbs, and the spine
all had discolorations containing baoth a high amount of Cu and the ratio of brass. This may also
indicate that preservation and laphonomical precesses do not influence the Cu/Zn ralio in the
discoloration{s); if this was the case, the Cu/Znratios would be similar within and for each body
reqion,

The discalarations on the spine were Turther analysed. L was observed that the cervical and
lurmbar verlebrae had discolorations (thatl fall in the brass ratio, whereas he measurements for
thoracic vertebrae contained a higher amount of Cu, This may be associated with Lhe presence
of jewellery (e.q, necklace), The brass discoloralions may again be from ping, butlons, or wire
rings/eyelets, Inaddition, the Cu/Znratio on the lower spine was similar as the Cu/Znratio of
the pelvic, Howewver, no similarities were present for the Cu/Zn ratios of the upper spine values
and the ribs; this may be the result of the mavement of objects or the presence of different
objects.
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Additionally, the chemical dala for a few individuals showed noteworthy {cerrelating) Cu/Zn
raliog, The individuals wilh lind number 1887 and 1875 were documented wilh the same type of
patiern type on lhe skull, bul alsewith the same disceloralions on the manubrriom/ribs ifig.
5.16), The Cu/Znraliog of the discoloralions on both manukriums shawe similar Cu/Zn ratios, as
well as Lhe discolorations on the ritys, This may indicate that possibly for both individuals a
similar object was presentin the neck/cheast region.
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ribys for the individual with find numiser 1875,
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Chemical data skull (regions)

It was observed for the crown individuals that measurements Laken at the frontal region waould
contain a higher amaunt of Cowhen compared wilh olher skull regions, This was, however, anly
based on dala from two individuals (lind numbers 3797 and 6373) and (herefore no definite
coenclusions could be made. In addition, dilferences between skull regions were only observed
for the individual with find number 37%97; the parietals and occipital fell in the brass group,
whereas the frontal fellin the higher Cu group, Il was analysed if Lhese differences could be
observed for he other individuals; figure 5.17 presents the complele dataset for the skull
reqions,
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Unforlunately, a distinct pattern between skull region and Cu/Zn ratia could also not be
observed for he complele datasel, The regions of the zygormatic and lateral lefl show more
varialion in the Cu/Znratio than olher regions; however, this merely because of the culliers,
which were crown individuals {find numbers 4139 and 6373), The frontal region alse does show
varialion in the Cu/Znralio, bul na distingd patlermn cauld be observed due to lack of dala. In
addilion, analysing all measurements laken on the skull {regardless of region), the Co/Zn ralios
show a lol ol variation; bolh brass Cu/Zn ratios and high Cu ratios were represented, However,
no distingt pattern could be observed, thaugh it should be noted that the majority of the high Cu
measurernentls were [rom he previously discussed crown individuals and from the individuals
with lind number 1694 and 3087,
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Inthe background chapler, various archaeological examples of funerary headdresses from {he
Netherlands as well as Europe were described. Though generally the funerary headdresses
appear to be similar, it was also cancluded that some decoratlions are probably lecal - or
regional - varialionfs) of his burial custom, Therefore, data on decoration and appearance of the
funerary headdress from Lhis study will be compared to archaeological dala and historical data;
the findings of this sludy can then ke placed in a larger context.

Discelerations on the skull and pattern types

The archaeclogical examples and the historical data presented in the Background chapler
provided some data on the lacation of a funerary headdress, and lherefore also possible
pattemns in green discoloration; the previcusly mentioned pattern lypes. As already discussed in
paragraph 5.1.1.2, historical data {e.g. Van Sasse van Yssel|, 1897, Partegies, 1999} indicate the
usage of a wreath/arch near the head (from shaoulder to shoulder) ornear the shoulders; which
are differentialed respectively by wrealh: arch A and wreatlh: arch B in(his study, This
corresponds with the decurnented patlern types 2 {arch A) and 3 {arch B documented in this
study, However, olher hislarical data (e.g. the pholographs (1900-1911) presentled in the
background chapler) alsoindicate the usage of a funerary headdress as a diadem (patltern iype 1
in his study) or areund the head {(Cap-like element or enclosed wreath; pattern lype 4 inthig
sludy). Thisimplies thal, though there is varialion, all decurmented paltern lypes in this study
canbe correlated with the different types of decoration(s) which are mentioned in the historcal
data.

From the archaeological data, he reconstruction of the funerary headdress excavaled in Didam
{lhe Nelherlands) indicated {hat a diadem-shaped crown {patlem lype 1in this sludy) was
present, However, often for alher archaeological exarmples, no specific pattem in the
discoloration was observed or specifically documented by the reporier(s); though arcund the
skull' occurs frequently (e g. Qoslerhoul, Sitlard, and Belgian siles). This would mean that only
the presence of pattern types 1 or 4 occurs lrequently in archaeological examples,

The results of this sludy indicate thal the patlerniypes 1, 2, and 3 are equally present {n=6, n=4,
and n=5 respeclively} and pallern type 4 is nol well represented (n=2} in the complete dalaset;
though the latier pattern type is represented by crown individuals, Patlern type 2 is, however,
not represented by crown individuals and only two crown individuals were documented with
patiern type 3, However, olserving specilic patlerns in the discolorations of the crown
individuals (and of course alsa in the camplele datasel) was difficull; these were not always
visible due o fragmentatlion and/or preservation, Even so, the occurrence of all patlem typesin
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the complete datasel of this sludy indicates Lhat al a diadem-patlem or enclosed wrealh is
olten present, which is similarin archaeological and some hislarical sources; b) the wreath/arch
areund the skull/mear the shaulders also occurs frequenlly in Lhis study, which is described only
inhistorical dala {e.q. as presented by Porlegies (199%) [or Den Boseh) and notl in archaeological
data. Based on the complele dataset of the patlems in discolarations, itwould mean that the
resulls of this study correspond with bolh archaeolagical and historical datla; even though far
some individuals the observed pattem lype could notl be delinilely established. Moreaver, il is
remarkatile thal for no previous archaeological examples Lhe presence of patlem types 2 and 3
were docurnented; the presence of these patlem types in Oldenzaal anly correspaonds wilh
historical data,

Postcranial locations

As previously discussed, the presence of a wrealh on a posteranial location (e.q. hands, feet}) as
part of this burial custom may be a passibility, Examples of wreaths placed inihe hands or near
the feet were only present in the archasolagical data from Germany; ne examples for Ihe
Netherlands appear to be documented, However, Van Sasse Van Yssell {1897 mentioned Lhat
foryoung 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 simullanecusly wilh this. In
this study, lwo of the crown individuals were docurnented wilh discoloration on posteranial
bones, which also cormained a high amount of copper. For the individual wilh lind riumber 6451,
the chemnical data of the discoloration on the Libia correlaled with the chemical data of the
funerary headdress present for this individual, The individuals wilh a possible/probably funerary
headdress were also documented wilh discoloralion(s) on postcranial locations, though for
some these may not be associaled with a funerary headdress {i.e. small locations), For ather
individuals, such as find number 1694, the amaount and appearance of discolaration canindicale
the associaled decorations of a funerary headdress on pesteranial lecations, The presence of
organic malerial and green discoloration on pesteranial locations for the individual with Tind
number 5830 were very likely also elements of decorations used in this burial custom; in
combination with the presence of a funerary headdress, Therelore, resulis of this sludy do, even
though limiled, correspond with archaeoclogical dala from Germany and historical data [rom the
Netherlands on this aspecl, However, iLis rerarkable that decorations on pesteranial localions
were mentioned by historical data for the Netherlands, but were never abserved in
archacological conlexd, Frequently, at the location of the hands a rosary canbe present; though
this s less likely for he aforementioned individuals. Unforiunately, as no clear differentiation
belween normal’ objects and decorations of a funerary headdress could be furlther made based
on chemical dala and appearance of the discoloration, it was difficull 1o make a comparisen for
the other individuals under study.
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Table 5.22 provides an overview of 2ach documented decoration for funerary headdresses from
both archaeological and historical data, and also includes the docurmented decarations in this

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

of Oldenzaal have some similarities wilh funerary headdresses from ather regions.

Tabile 522: crvervicw of the various decorations of a funcrary headdress (hrst calumnd and their prasence {first row] in
Oldenzaal ang previously dissussed archasological sites, aswell ashistancal data,
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Leonic wires and copper wires

As expecled, (he presence of copper wires and/or copper residue i5 frequently docurnented;
this means thal the finds of Oldenzaal corespond with the majarity of the sites presented in
lable 5,22, However, the specilic funerary headdress decaration, the Leonic wires and/ar
flowwers, were only documented for archaeological siles from Germany. These specific Leonic
wiras, identified solely ontheir appearance, were also mentioned for the archaegological
example from Didam {the Netherlands). Unferlunately, only chemical data on the Leonic wires
from Germany are present; for all other aforementioned archaealogical examplesitis nol
passible to delermine with certainly that these copper wires were made of Leonic wires, Even
s0, the probable presence of copper wires or melal wires can also indicale thatl there can be a
varialion in the decoration(s) (e.q. brass wire used as substitute), Rernarkably, in historical dala
the usage of copper/metal wires was nal frequently mentioned, which does nol correspond
with archaeclogical data; a comparison was lherefore difficult,

The analysed crown elermants in Lhis study could be chemically distinguished fraom ‘normal’
objects; and ilwas (herefore also concluded that, given the similarily in the chemical data as
presenied by Lippok (2013, these were Leonic wires. Unfortunaltely, their appearance did not
always correspond with the description of the Leonic wires; in some cases Lheir original shape
was nat maintained. However, it should be noated that for the majorily of the crown elements
the characleristic entwined and curled appearance was slill visible, As previously mentioned,
only for one individual {find number 5917} the Leonic flowers were slill intact; their chemical
data did, however, nol correspond completely with the expected chemical composition of &
funerary headdress, Even s, the presence of Leonic wires, and (0 some extend Leonic Tlowers,
correspond with decorations docurnented for sites in Germany, as well as the sile of Didam.

Reflective decoration/glass

The usage of refleclive decarations, as described in the background chapler, was mentioned by
Van Sasse Van Yssell {1897) and Porlegies (1999} for the Nelherlands, 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 soulthern region of he Nethearlands, In
addition, the presence of glass in this borial custorm was also documented for some
archaealogical sites in Belgium, though these have freguently a specific shape: an aspeci nol
reported by Van Sasse Van Yssell {18%7) and Partegies (1999} for {he Netherlands, However, all
three sources present generally a similar decoration as docurmented for Oldenzaal; associating
therefare the usage of this specilic deceralion in Lhis burial custom with the more southemn
regions of the Netherlands and the region of Belgium with the site of Oldenzaal, Remarkably,
only the vsage of glass as a refllective decoralion was eslablished for Oldenzaal; the alher
reflective decorations by Porlegies (1999 were not documented, It may be possible Lthat the
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lack of olher refleclive decorations, and relalively low amount of glass, are the resull of poor
archaeolagical visibility; this will be discussed in paragraph 5.2.3. The lack of rellective
decarations dacumented for Lhe olher sites may also be the result of poor archaeological
visibility; it may very well be that, for example, slivers of tinfoil were wsed as refleclive
decoration, but were nol preserved. However, Lhe passibility that such refleclive deceralions
were nol used inother and similarregions of the Nelherlands (e.g. Haarlem, Oasterhoul,
Cidarm} as well as the previously discussed siles from Eurape, should not be overlogked
{regional variation),

Organic material {with and without copper objects}

The aforermentioned refleclive decoration was for the site of Den Bosch and sites from Belgium
also in combination wilth arganic rmaterial. For these siles the presence of flowers, frequently
artificial {i.e. made from paper}, was documented in combination with glass fragments, and of
course copper elements, However, Tlowers were also used in the funerary headdresses
documented in the Uniled Kingdom and Germany, bul have also been reperled in hislorical
sources, These were, however, nol docurnented in comizination with the presence of reflective
decoration.

For al leasl one individual in this study, the combinalion of refleclive decoration and arganic
material is also present {the individual wilth find number 5830). The oval-shaped objects of
organic malerial documented wilh Lhis individual can be inlerpreted as a flower or leal
ormarment. The arganic decarations lor his individual corespond with the lindings of (he sites of
Den Bosch and Belgium; similar as for the refleclive decorations, The individual with find
number 5830 was also decumenied wilh a copper ring containing some organic residue. A
similar decoration was also reported for a site in Sweden (Linkdping, notin Lable 5.22); this
consisled, however, of larger copper rings entwined wilh organic material. Material irom
Germany, and some siles in the Nelherlands, also indicates the usage of copper wires (besides
the usage of Leonic wires) entwined wilh organic malerial, Though the object documented with
the individual with find number 5830 was copper wire farmed inla a ring, this object has
similarities with these decorations, Olher organic material frequently used in funerary
headdresses, based on historical dala and archaealogical data, indicate the usage of rosemary,
However, the small amount of grganic material fram this sludy was nol further analysed, soil
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 siles presented in Lable 5,22, as these sites documented relatively more organic material for
this burial cusiom. To some extend this is also true for the inorganic material {e.g. sequins,
beads]; limiting again possible correlalions belween siles,
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Inparagraph 5.2,1 the presence of a funerary headdress was analysed with data on he
biclogical profile of the individuals; this was compared wilh lhe data presentled inchapler 2, to
analyse possible similarities or differences, The histonical data indicate that this burial custem is
for "everyone, unmarned and regard(ess of age”; indicaling sex and age are not relevant, This is
also supporled by olher archaeological examples (e q. Siltard). However, other examples point
Lo a more frequent use of this burial custom for (very) young individuals and unmarried young
fermales; Tagesson (2015 reporls Lthat this burial custom for the sile in Linkoping was mainly
found in graves of {(voung) females and new-bom females. Contrarily, olher dala from
archasological sites in Sweden did indicate the usage of this burial custem for botlh sexes, and
alsoregardless 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 bunal
cuslom.

The resulls of this study also show a similar varialion in age and presence of a crown, making it
difficull to definitely conclude if age and funerary headdresses are correlaled. As discussed in
paragraph 5.2.1.2, the adulls and younglerd individuals were equally distributed in at least two
greups where a funerary headdress was present; indicating that baoth adulls and youngler)
individuals were buried wilh a funerary headdress, When these groups were compared to a
group where ne funerary headdress was present, it was concluded that mare yaungler)
individuals were present with a funerary headdress, This concluded that even lhaugh younger
individuals appear mare frequently wilh a funerary headdress when compared wilh the
complete dataset, there seems Lo be no differenge inage belween the individuals with a
funerary headdress. No dilference belween sex and the presence of a funerary headdress was
present.

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

As for whal kind of individuals was freguently buried with a funerary headdress, combining
these aforementioned data, and the resulis of this study, it would appear thal this burial custom
i3 indeed [or "everyone, unmarned and regardless of age”, [Ushould be noled thal, however,
children and young fermales tend 1o be more ollen buried with a funerary headdress.

The comparison of discoloration{s)/paltern lypes and Lhe docurmented decorations of the
funerary headdresses in Oldenzaal wilh both archaeological and historical data indicated
various similarities, The docurnented discolarationisk/pattern types in Lhis study did corespond
with both archaealogical and historical sources; though Lhere appears te be variatlion present in
lype of paltern and lype of source. As for decorations, the Leonic wires did only correspaend wilh
the sile of Didam for the Netherlands and generally with ihe examples from Germany. The
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presence of rellective decoration, only glass fragments for Oldenzaal, corresponded with bolh
archaeclogical and historical data from Brabani, as well as archaeological data from Belgium,
Thig weould imply this specific decoration had a specifically a southern point of engin {local
variation]; though it may also be possible that lack of reflective decoration in olher sites (bolh
Netherlands as well as Europe] is the resull of poor archaeological visikilily. Organic material
was documented lor most of 1he archaeolagical examples and histerical dala, though the
specifically flower/leaf-shaped ohject docurnented for an individual in this study could be
associated with the sites in Brabant and Belgium. Other inorganic decorations {i.e, capper ring)
could be associaled with archaeclogical data rom Sweden and Germany, Solely based on Lype
of decaralions used in the funerary headdresses of Oldenzaal, ilwould seermn that thereis a
similarity in the construclion/appearance of these funerary headdresses with data from he
southern regions of the Netherlands as well as Belgium, This may possibly be a local/regional
varialion, though the poor archaeolagical visibilily of cerlain decarations should notl be
overlooked., In addition, it should be taken into account thal 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 alsoe observed in olher {Catholic) regions
of the Netherlands; (haugh na association based on finds could be fully made wilh these
Crowns,
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The main research question far Lhis sludy was Lo analyse Lthe archagological visibility of a
funerary headdress and how (his burial custom can be identilied in archaeological context, This
i5 of course interrelated, and while analysing he presence of funerary headdresses in Lhis sludy,
it becarne clear hat bolhwere highly influenced by some aspecls, One of these aspecls was
the preservation. However, resulls of this sludy did also indicate that probable differencesin
how the burial cuslorm was conducted {ie. construction and type of decaratian) can also
influence the archaeological visibilily, as well as other aspecls.

Archaeclegical visibility

The skelelal matenal from Oldenzaal was bunied in sandy soil, which had conseguences for Lhe
preservalion of bone arnd other malerial, such as the decorations of a funerary headdress, There
is of course a difference between the inarganic (2.q. Leonic flowers, glass, elc) and the arganic
{e.g. llowers, leaves, etc.) decorations used in a funerary headdress and Lheir archaeological
vigibilily. Based on historical and archaeclogical dala, the decorations used in the funerary
headdresses conlain frequently organic material. As these arganic malerials generally do nol
preserve well, Ihe archagological visibilily of this burial cuslom can be overall poar. Bolh the
archaeological data as well as the results of this study have indeed indicaled that generally a
leww amount of grganic residue was present, For this study, organic flower-shaped decorations
were docurnented for the individual with find number 5830, but ne organic decoration similar 10
this was docurnented [or the other individuals, Overall, arganic resiclue was documented for 3
few individuals, bul Lhis was often indeterminable. As said, the poor preservation of these
organic decorations has effect on the archaealogical visibility of this burial custom, Wreaths,
diademns, or olher crowns made of only or containing mostly organic matenal can therefore be
almost 'invisible’: unless soil condilions permil preservation of organic material, This would
imply thal the inargamic rmaterial is archaeolagically more frequently visible for this burial
cuslom; Le. the crown frame, Though incrganic material was docurmented for olher
archaeclogical examples of a funerary headdress, this was not substantial in this study, The
used inorganic decorations or the frame itsell can also be poorly visible due 1o fragmentation;
this aspect is somewhat interrelaled with the methods of archaeological excavation and post-
depositional processes. Furthermore, Tarlow (2015) mentions thal the archaeolagy of deathin
the more recent’ perieds (ie, Late Medieval and Post-Medieval time periods) is not well
researched archaeologically. This became also clear in the background chapter; (hough
archagalogical exarmples and historical sources on funerary headdresses do exisl, these were
nol substantial, The facl that generally the burial cusioms from these time periods are not well
researched resulls also ina limiled view on lhe Tunerary headdresses. Therefore, only limited
data is available, which resulls in possibly ‘overlooking' this burial custom, as knowledge on this
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burial custom and methods of archagological excavalion 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 imporlance for the archaeological visibility.,

Forinslance, the reflective decoralions documented during this sludy {i.e. glass fragments)
were only decumented 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 lragments documented for the remaining individuals were different in appearance, and il
cannot be concluded with cerainly if this glass was used as reflective decoration. As the
expected glass fragments used in this burial custom are small and thin, Lheir presence can be
frequently gverlooked; 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 W be an aspect of this burial custom, they may also be ‘overlooked'.
However, they can also be completely abzent due 1o laphenomical processes {preservalion) or
regional warialion (as previously discussed in paragraph 5.2.2.2), The aforermentioned aspects
may also be the reason for the lack of other rellective materials documented during this study.

Furlhermore, elements of the crown (e, Leanic wires/Ilowers or copper wires in general) were
only documented (or the crown individuals in Wthis study, Though the elements were not as small
as lhe alorermentionad glass fragmentls, they do not appear 1o be frequently present, The
preservation of these inorganic decorations may be betler; their archaeological visibility can still
be poor, Unless present as a complele crown, Lhe appearance of he Leonic wires can be
different than expecled; the chermical data of the crowns under sludy did indicate Leanic wires,
bul their appearance did not always correspond with the characteristic descriplion of a Leonic
wire/llawer. If a specific shape and construclion of a funarary headdress is expecled but naot
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.g. as "headgear’, Furlhermare, it
may be pessible that different types of decorations were constructed, indicaling a lecal
varialion or interpretalion, which may alse Uimil the archaeological visibility. The possibility of
local variation was already mentioned (or a few decorations, bul Lhis aspect can also be present
for olher decorations, Local varialion in crganic material (e.g, leaves or rosemary) as well as any
inorganic malerial can influence the archaeological visibility, In addition, this may also be lime
period relaled, As already mentioned, during 1he Protestant Relermation, this burial custom
was infrequently conducted differently or completely absent, Though this has notl been
eslablished wilh certainty for Oldenzaal, it should be Laken intg account that such variatiaon in
the burial custom can also be present, These allernative funerary headdresses can, however,
also result in a poor archaealogical visibility as these will contain less obvious decorations han
acoemplete crown,
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However, other expected inorganic decoralions for this burial custom, as presented in
paragraph 5114, were nod documented at all during (his study; this of course with the
exception for the sequins docurmented for the individual wilh find number 5917, This could be
again the result of preservalion, excavalion metlhaods or local variation; Ihe general absence of
these decorations did, howewver, limil the archaeclogical visibility of the funerary headdresses
under sludy.

Even though these inorganic deceralions ¢an be reliable indicalors for the presence of a
funerary headdress, their relatively poor archagological visibility implies that a funerary
headdress would lrequenily be only archaeologically visible by the green discoloration and/ar
copper residue. The archaeclogical data on this burial customillustrates this; sometimes only
small copper objecls (i.e, wire) were docurmentied, bul mare oflen the green discolaoralions, or
copper residue were retrieved from archagological context, The results of this study have also
indicated that the most often occurring remnants of this bunial custom were the green
discolorations and the copper residue. For the majorily of the individuals under study the
presence of certain lypes of discolorations was an indicator for a funerary headdress, Though a
patlern was observed formost of the individuals, this was also requently only a partial pattern,
Additionally, the funerary headdresses were not always reflected in the green discoloralion, as
far some of the crown individuals (almost) na green discoloration was present or the charmigal
data did not reflect the crowns properly; the ‘invisible” crowns,

The difficully in using the green discaloration as indicalors for the presence of a funerary
headdress is 1he possible remnants of olher copper (alloy) objects, In the Lime peried that this
burial custom accurs moest frequently, the general usage of copper (alloy) objects also
increases, These can be either functional objects or decorative objects; the general usage of
pins, bultons, and normal’ jewellery was substantial in this time period, However, both the
narmal’ copper objects and funerary headdresses leave areas of green discoloration. Though
appearance of the green discoleration is reliable, resulls of 1his study have indicated (hat it is
quile difficult to differentiate between these lypes 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 wilh find number 23464 {no crown) and 1927 {possible crown), The
green discoloration for the latler individuval, thoughin a pattem, was not very convinging,
Addilionally, ne specific finds associated with a funerary headdress were docurmented, The
patiern, however, indicaled a possible presence of a funerary headdress, but it remains very
difficult 1o establish his wilh certainty, The individual with find number 23646 was placed in
greup 4, as ne funerary headdress was present, The two localions with green discalaration
centained a high amount of Ag, but no correlation could be observed {discoloration on
postcranial and skull regions). This individual was catleqorized with 'no funerary headdress

250



present’; bul again this could not be definilely concluded. For both these individuals, the lack of
additional finds or discoloralions resulled inanuncertain delermination; it may therefore be
possible both individuals were not comrectly identified.

Using a chemical analysis, the archaeolegical visibilily of the funerary headdresses was only
slightly improved. Though il was passible 1o establish some indicators for the presence of a
funerary headdress as some had a distingt Cuvalue and the presence of Ag, these are not very
reliable. The wide variety in Cu/Znratios complicales idenlifying cerlain abjects; it was naot
passible to distinguish mormal’ copper objects from the funerary headdresses. In addilion, he
chemical cemposilion of 1he analysed crowns did nol always caerrespond with the
discolorations; it was not possible to identify a funerary headdress based on lhe green
discoloration, These variations and the difficully in correlating the discoloration(s) onthe skull
with Lhe analysed crowns can e eilher the result of selective leaching {of zing) or the usage ol a
variety of objecls in the crown {e.q, brass decorations). As these variations are also frequently
present within ane individual, it is quite dillicull to identify a funerary headdress based on
limiled chemical dala,

Conclusively, the archaeoclegical visibility of a funerary headdress depends heavily on lhe
aspects of preservation, construction and therefare local variation, and/or excavation melhods,
Ag hese aspects, either combined or nol, can influence the archaeglogical visibility in dilferent
ways, lhereis a huge variation in the archaeclogical visibility, Obwviously, this has impact on how
the funerary headdresses can be identified in archaeological conlext and therefore alza the
criteria and usage thergof.
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Identification of the funerary headdresses: criteria and reliability

To assurne a funarary headdress in archaeclonical context, this sludy has established several
criteria. However, as lhe previously discussed variationis present in the archaealogical visibility,
these criteria should be used independently and simullaneously in order 1 prevent overlooking
this burial custom. This can be illustrated with, lor example, the individuals with Tind number
5830 and 3087, bolh very likely buried with a funerary headdress based on the critenia.
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 dacumenled far Lhis
individual were substantial. Therefore, the criteria Tor the green discoloralion was not reliable;
only the crileria established for the finds could be used. This was different for the individual with
find number 3087, as a paltern was present in the discoloralions and the only decorations
docurnented for this individual were glass lragments; both the discoloration and finds criteria
could be used, Of course, the previously discussed 'invisible” crowns far seme of the arown
individuals alse illustrate the dillicully inusing these criteria and identilying a funerary
headdress. They should definitely be used as guidelings te indicate a funerary headdressin
archaealogical conlexd, The variation in the archaealogical visibility means (hat each crown can
be reflecled in the archaeological contextin a different way; therefore the usage of these crileria
as guidelines inslead of absolute rules can definitely aid in assuming the presence of a funerary
headdress, The established strong indicators are also very reliable, especially if itis possible (o
combineg (hese, and should definitely be used, However, evenwith these reliable guidelines to
identify a funerary headdress in archaeclegical context, it may not always be possible (o
defimtely determine the presence of a funerary headdressin a grave.

Though the sample size was small, iLwas tested Lo analyse dillerences and similarities in dala
from the biological profile and presence-absence of a funerary headdress, as well as data from
olher archaealogical exarnples and histoncal sources on this burial custormn. Many aspects were
discussed in this chapter, and thaugh no definite conclusions can be made due Lo preservalion,
fragmentation, and general poor archaeological visibility, the next chapler will provide the
conclusions of this study, Conseguently, based an these conclusions on Lhe archaeological
visibility and the identification of funerary headdresses in archaeological conlex,
recommendations regarding future analyses will also be established.,
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6. Conclusions and future recommendations

Based on the resudls and the subseguent discussion as presented earlier, the conclusions will be
presented in this chapler. in addition the problerns regarding the archaeological visibilily of the
funerary headdresses witl also be shortly presented. With an overview of these problerms, a few
recommendalions are made [0 overcome these problems for fulure analyses of this burial
custom.

6.1 Summary & conclusions of this study

The material used in Lhis study was a seleclion of the skeletal material excavaled at the
Plechelmuspleinin Oldenzaal, the Netherlands. Though the material derives from the graveyard
around the Plechelmus church which was in use from approximalely 720 AQ unlil 1829 AD, the
skeletal material usedin this sludy appears 10 be from the graves al least rom 1500 AD on, Far
15 individuals of the total 49 individuals under sludy, il was delinile a specific burial cusiom
named ‘maiden crowns was present; named Tunerary headdress’ in this study, Generally, these
funerary headdresses consisled of a melal crown-frame, decorated with different types of
organic malerial {e.q. flowers, leaves, and paper) and were placed around Lhe head of an
individual. Based on their mame, it would be expecled thal these crowns were mainly present in
graves of unmarned, young (fermale) individuals, For the remaining 34 individuals under study
the presence of this burial cuslom was nol definilely established. To assume the presence of a
funerary headdress for these individuals, the main goal of (his sludy was Lo analyse and
research (he archaeological visibility and coerrelating identification of funerary headdresses in
archasological burial context. To eslablish specific criteria and indicators which can paint Lo the
presence of this burial custom, (his study was divided into different aspectls, The results of a
physical anthrepological analysis (Tor a biclogical profile), finds and crowvn analysis, and a
chernical analysis were combinad wilh current data on the funerary headdresses Lo research and
Lo identify this burial cuslom in this study.

Firsl, wsing both current archaeolaqgical and hislarical dala on funerary headdresses, a general
idea of how a funerary headdress was or may be constructed could be oblained; allowing for an
overview on lhe {archagological) expecled malerial when his burial custom is indeed present
{lable 6.1}, In addition, this also allowed for an overview on the current state of research on this
burial custom. Though there were quile a Tew archaeplogical exampleas lrom Lhe Netherlands,
additional research and analyses were lacking; this resulted in a limited datasel on this burial
customin a local region. Furlhermare, archaealogical data on this burial custom were also
obtained from examples excavated in Belgium, material and data from the United Kingdom,
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Sweeden, and Germany were also used. These were used Lo pravide an overview of this burial
cuslormin larger context (Europe], which also allowed for a general overview on expected
material used in a funerary headdress as well as possible local orregional variation in this burial
CLsLom,

For most archaeological examples, the documented decorations indicated a crown made of
normal copper wire or specifically Leonic wire {copper wire coaled with silver or gold, originally
fabricated in Lyon). Remnants of these crowns were observed arcund ernear 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 Tor furlher decaralion of the crown, similarwires used inthe
frame were also used 1o create leal and floral shaped ormaments and were entwined with the
crown-frame. Several archaeological examples of a funerary headdress indicale the usage of
organic malerial {e.q. paper or fatzrich to creale decoralions which were placed on the crown;
these ormaments were also frequently floral and leal shaped objects. The current archaeological
data on Lhis burial custem alsa indicale the usage of olher arganic decorations (e.g. flowers and
green herbs) and inorganic decorations {e.g. beads, sequins). Generally, (hese decoration(s)
appear to be commoen as they were documented formost of the archaeological examples in
Europe, The presence of small refleclive material used as decorations {i.e. glass splinters}
appears 1o be only present in the Nelherlands and Belgiurm,; this may be (he result of Local
varialion, orit may be possible this type of decoralion was not documenied for the other
archaeological examples. Addilionally, though the general decorationis) were quite similar for
most of the archaeological examples, it would seem that the type of decaration(s) used in the
crown and Lheir accurrence can vary, whether (his is he resull of local vanation or poor
archaeolagical visibility cannot be established with cerlainty.
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Tabile &.1: overyiew of cxpectod material and cocaratians (incrganic and orgamc) for the funerary headdrossas,

[narganic Drganic
Learic wires/Leonic flowers FLowErs (MOSEmary; roses)
Coppearwires Faper iriboontlewer-objoct)
lrom warns Silk inbborn/flower-objoct]
Beads (glass) Textile/fabing [ribbongflovear-abject)
Smaller metal wares {tringes) igreen) Herbs
Leaf-Floweer obyjects ot metal Leaves
Class (shreds /splintars)
Fearls or imitaticn poarls
Seguins

Furlhermare, the archaeological data from Germany illustrated that a funerary headdress may
be presentindifferent shapes and constructions,; the maoslt frequent occurring shapes were a
cap, diadern, ar a wreath-like element. Examples of funerary headdresses from (he United
Kingdarn show a much different construction of 1he crovwn; requently a bell-like object was
placed on the collin wilh similar decorations, Though the decorations can be similar, the lype of
construction indicales a regional variation of (his burial custom may be present. However, Tor
the archaeological data from the Netherlands, the mosl occurring shapes and constlructions
appear 1o be similar to whal the archaeoloqgical data from Germany indicated; a crown or
diadem-shaped object around/near the head of an individual.

Onmaost aspects of this burial custom the historical data were correlated with the
archaealogical data, However, {he hislorical sources also gave data on addilional decorations
which were notl yel docurmented in the archasological record {i.e. mostly organic maternial).
Moreaver, Lhe hislorical sources illustrated other aspects which will never quile be visible in the
archaealogical record; aspects such as how and by whom the decorations were made ar how
the ritual was conducled, Again there appears 10 be varialion belween the Lypes of decorations
by region; for example the usage of glass was only mentioned for the regions of Brabant in the
Netherlands, Overall, he historical data corresponded with the archaeological dala, it did,
howewer, alsa illustrale the possible poor archaeological visibility of a funerary headdress and
therefare the difficultly in identifying this burial custom,
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Archaeclegical visibility and identification of funerary headdresses

Lsing the expecled malerial/decoration(s) in/ol a funerary headdress based on archaeological
and historical data, and the findings in this study, this study thus researched the archaeolagical
visibility and identification of funerary headdresses in archaeclogical context. Identification and
archasological visibility are of course inlerrelated, as the archaeological visibility can affect the
identification of this burial custorm in archagolegical contexd. In this sludy, the resulls of the
material analysis and the chemical analysis for the ‘crown’ individuals were used in order to
eslablish the archaeological visibility of his burial custom, Based on the artefacts and green
discolorationfs) decurmented for these individuals, several crileria have been eslablished Lo
assume the presence of funerary headdressesin lhe material under sludy, In addition, the
archaealogical expecled malerials wilh this burial cuslom, as indicaled by archaealogical and
hislarical dala, were also used far these crileria, Wilh these criteria as quidelines, the presence
of a{probable] funerary headdress could be eslablished; ased on discolarations onbane,
certain artefacts, and/or a chemical analysis, as well as a combination of Lhese aspecls.

The criteria consisl of a series of indicatives, ihese are either strong indicatives (elements which
directly canindicate (he presence of a funerary headdress) or indicatives which should eocurin
combination(s) with (olher) (strong) indicatives. The established crileria and assccialed
indicatives were (hen applied on the material under study, However, the presence of a funerary
headdress was not certain for allindivicduals, as there appears 1o be a huge variation in the
presence and occurrence of specific indicatives, as well as lhe combinations thereof, The
varialion in these certain indicalives has broughtinsight into the variation of archaeolegical
visibility of this burial custom and therefore also the difficulty inidentifying this burial custom.

During this research it became clear thal one of the main problems regarding the archagological
visibilily of a funerary headdress is preservalion, As previously mentionad, one of the frequently
used decorations for a funerary headdress was organic material; matenal thatl does not always
preserve well. This would imply that the inorganic maternial is often betler preserved, though
these finds were nol substantial in this study, In addition, it became clear thal {hese inarganic
decorations may also be guite fragmented/different in appearance (2. fragmented Lagnic
flowers) or generally srmall in appearance (i.e, glass fragments), indicating ihat the excavalion
melhads and additional research are also of importance and can influence the archaeological
visibility, Besides preservalion and fragmentation, the aspect of local variation was also
addressed as aninfluence on the archaeological visibility (e.q. construction of the crown and
type of decoration). Both the usage of different abjects in he construclion of 1he ¢crown (8.9,
brass wire instead of Leonic wires} as well as different decoralions {e.g. the usage of rellective
decorations) canresull in a different interpretalion or some invisibilily” of this burial custom
during excavation and further analyses,
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However, (hough there is huge variatiaon, and to seme extend invisibilily, the resulls of this
study have indicaled that the archaeological visibility of a funerary headdress is very Likely 1o be
limited to green discoloration(s) on certain areas of 1he skull and (smalll fragments of both
inorganic and organic malerial, bul ihat these were separately also very difficull 0 vse
assume the presence of a funerary headdress. Though frequently the enly remnant, the
presence of green discoloralion alone was notl always reliable o indicatle a funerary headdress,
lack of discaloration or pattern did not always indicale (he absence of a funerary headdress.
Moreover, the general usage of copper alloy abjects in burial custams from this Ume period was
sufficient, making it difficull 1o rely on ihe presence of green discoloration as well. Inorder 1o
distinguish the normal’ copper alloy objects rom a funerary headdress, this sludy conducted a
chernical analysis, Using the chemical data of the discoloration{(s) on the individuals under
sludy, two specific graups could be distinguished. The majority of the objects had Cu/Zn ratios
similar to brass (probably functional objecis); other measurements showed a higher ameount of
Cuand could therefore indicate jewellery, The chemical dala of the fragmentary funerary
headdresses alse indicaled a high amount of Cu, and (he presence of silver [Ag) identified the
usage of Leonic wires. The measurements on the correlated discoloralion{s) for ihese crowns
did, however, rmoestly fallin the brass ratio of Qu/Zn; indicating thal thare was a difference in the
chernical compasilion between the crown and the remaining disceloration, This difference in
Cu/Znralic in the crown and the rermnantis) on Lhe skull may be he result of seleclive leaching
(el Zn) or the usage of different types of olxjects in the crown, Even so, it did illustrate (he
difficully in correlating the funerary headdress with the discaloration(s); bul also the difficulty in
identifying the funerary headdress solely based on chernical data,

Inaddition, the results of this sludy indicated Lhat it was also not pessible to rely on Lhe finds
criteria as well, Small, indeterminable inorganic finds were docurmenlted for several crown
individuals; indicaling thal ihe preservation of eveninerganic malerial cannot always sustain,
Furlthermore, [or some crown individuals only one decoration was docomented; no
discoloration{s} were preseni or any indication in the chemical data corresponded with the
presence of a funerary headdress, Conclusively, though criteria for discoloration{s} and finds
were eslablished, and 19 some exlend for the chemical data, these criteria cannot completely
be used independently due 1o the huge variation in preservalion, fragmentalion or
local/regional interpretation of this burial custom,

Conclusions regarding burial custom and additional data

However, evenwilh the difficulties, it was possible 1o identily the probable/passible funerary
headdresses for the individuals under study using the criteria and additional data. Besides Lhe
crown individuals, 12 individuals were (very) probably buried wilh a funerary headdress; b
individuals were documented as ‘possible’. Besides using lhe finds/presence of discoloration(s)

259



for these individuals as additional data on the variation of archaeclogical visibilily, these
individuals were also further analysed, Additionally, 1he resulls of this study regarding
presence/atsence of a funerary headdress were placed in a [arger conlex! 1o research this burial
cuslorn; Lhese findings were compared wilh the biolegical profile of an individual, bul also with
olher data.

Though the frequently used term ‘maiden crowns’ implies a burial custom lor young, unmarried
fermales, historical data indicaled that this burial custom is for "unmarried individuals, young or
old”, Comparing sex and age estimations wilh the presence ar absence of a funerary headdress
ir this sludy indicaled that sex differences were indeed not present. However, it can be
concluded thal, comparing absence-presence of a funerary headdress, age dillerences were
somewhal present; young individuals appear 10 be frequently mare dacumented with g
funerary headdress than adulls. However, comparing the age estimations of all the individuals
wilh a funerary headdress, the amount of adult and young individuals seemed (o be equal;
indicating no age difference, As lor the observed and documented pallemsin the
discolorations, it can be concluded thal speciflic patlern types were possibly relaled (o age and
sex: the diademn patlem occurred more frequently in young individuals and fermales. The other
docurnentled patlemn types occurred mostly in the adult individuals, bul no sex difference could
be observed, Therefore, even though he aspect of unmarried-married cannot e analysed from
archaealogical conlext and no definite conclusions can be made, the resulls of this sludy do
correspond with Lhe hislorical data; this burial custom was very likely for any unmarried
individual, regardless of age and séx.

Comparing the resulls of (his sludy with {he archaeological and hislorical data on this burial
custom resultedin some similarities and differences on olher aspects, This study indicated that
mostly a crown in a diademn shape is presenl (patlern type 1), as well as a wrealh around/near
the head {patlern lype 2 and 3), The occurrence of the observed patlem typesin this study was
Both menticned inlhe archaeological and hislarical dala, though the pattern lypes 2 and 3 were
not discussed or observed in archaeclogical context until nowy, Furthermaore, the results of (his
sludy and additional histoncal data were also similar on the aspect of possible posteranial
lacations for a funerary headdress, an aspecl nol discussed in the archaealogical data for (he
Netherlands before.

The documented Leanic wires in this study (both based on chemical data as well as appearance}
coresponded with the findings of Lippek (2013) for Germany, as wel| as the finds documented
for Didam {ihe 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 refleclive
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decaration for some individuals under sludy corresponded with the regions of Brabanl {ihe
Netherlands) and Belgium, al least for 1his aspect of a funerary headdrass,; both wilh the
archaeclogical data as well as the hislorical dala. This may cerrelate this aspect of the funerary
headdresses in Oldenzaal with these regions,; it should, however, alse be taken inle account
that far olher archaeological exarmples (in the Netherlands) this lype of decoration may have
been overlooked as this study indicated that these decarations appear 1o have a poor
archaeological visibility. Lastly, the deceration of erganic material in the shape of a llower or 3
leaf was mentionad in the hislarical dala and was also docurnented in the archaeoclegical dala,
though less frequent due to preservation, This did, however, indicate (hat this i a commoen
decaration for this burial custom. Inthis sludy, this iype of decaralion with a similar appearance
was present, though ilwas only one with a distinguished shape, It may be possible that other,
similar decarations were present bul lack of archagological visibilily limited any conclusions, To
summarize, the results of this study corresponded with bolh hislarical and archaealogical data,
though on different aspects; Lthis indicated also that both types of dala were needed 1o conducl
a full analysis on this burial cuslaom.

Conclusively, a selection of decorations used in the funerary headdresses of Oldenzaal can be
compared with examples rom the southem region of the Nelherlands {as well as Belgium and
Germany}; indicating a similar burial custom for he Catholic regions nearby Oldenzaal.
Additionally, the olher types of decaralions documentied in this study were quite common, as
they were presentin examples from all aver Europe; this would indicate thal he funerary
headdresses can be similar on some aspects (e.q. leal/flower shaped objects) bul that ocal
vaniation/local interpretation of this burial custom does occur and should not be overlooked,
Mareaver, Ihe findings of this study corresponded with the historical data, even though nol on
all aspects, This may also be the result of local variation or poor archaealegical visibilily for the
funerary headdresses in Oldenzaal,

Contribution of this study

Even though the aforementioned conclusions have brought insight into diflerent aspects of this
burial custom and its visibility, this study has alsa contribuled to other aspects, One of these
aspecls was lhe chemical analysis. As it was initially thought that a chemical analysis could
identify a funerary headdress, the results of this study have indicaled thal {his is not possible,
Though the additional chemnical data in this sludy could nol be entirely used as expected, it has
brought apportunities for fulure research, The aspact of seleclive leaching is one which may be
researched further upon; this in order 1o establishits effect on the chemical visibility of a
funerary headdress and chemically processes after burial. The chernical analysis may also
provide for additional data on the possibility thal varicus objecls of copper alloy were used, an
aspeclwhichis of imporlance when analysing this burial cusiom, Moreover, 1he chernical data
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canto some extend also aid in establishing the presence of a funerary headdress wilh more
certainty, Though the chemical data of this study provided the Tirst slep towards a mare detailed
research on funerary headdresses, additional chemical dala are preferred. For now, chernical
data on funerary headdresses are only available for Germany and Oldenzaal, but additional
chernical data on funerary headdresses may aid in idenlifying, analysing, and researching the
various cherical compasitions of deceralions used in this burial custom. This will also allow
researching o whal extend a chernical analysis can be used W identify this burial custom, as Lo
what addilional aspects are needed 10 identify this burial custoem wilh chemical dala.

As already discussed in the previous chapler, lhe state of research on this burial cuslom was
limited, This was not exactly known at the start of this study, but analysing bolh archaedlogical
and hislorical data illustraled that this burial custom is not frequently documented or described.
This study contributed the Tirsl delailed dala on this burial custom for the Netherlands. In
addition, the overview of balh archaeological and hislorical data, in combinalion wilh the
resulls of this study allows a basis for future research, This overview in combination wilh the
resulls of this study have also provided at least some general criteria (o identify 1his burial
cuslom in archaeological context; in addilion an overview of archaen|ogically expecied material
and {lacal) variation were presented. Mareover, this sludy has provided several possibilities to
research this burial custom furlher. These criteria ard overview of current knowledge on his
burial custom may prevent everleoking this burial custem and provide possibilities for future
research; which will be discussed in the nex( paragraph.
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6.2 Recommendations (further) analyses on funerary headdresses

With the eslabilished archaeclogical visibility of Lhe funerary headdresses and the correlating
problems regarding identifying a funerary headdress in archagological context,
recommendations ler both fulure archaeclogical excavations and further analyses on Lhis burial
cuslom can be made. These recammendations are only suggestions; however, they do, when
followed, allow for addilional data on Lhis apparently frequent ‘overlooked’ burial custom, If
such addilional data are available, il may allow more intensive research on Lhis burial custom, as
well as full comparisons belween regions and countries, However, besides recommendalions
on hawv this burial custom should be analysed, a levy indicatives of when this bunal can be
expecled in archaeological conlexl are necessary.

As for lime pericd, various sources have indicated thal the usage of Lhis burial cuslom ocours
most frequently inthe peried of 1800-1900 {lime peried of 1700-2000 is also possible).
Therefare, this burial custormn can be expecled during archagological excavalions/research on
(Catholic) cermeteries andy or graves dating to these geriods, Moreover, besides the
archasalogical visibility, this bunial custom is possibly also often overooked because of Lthe
assurmnption that a funerary headdress should be presenl with a 'young, lemale’ individual,
Howewer, resulls of this study have indicated that this burial custom can be prezent in both
graves of young individuals as well as adults from this time period, though the decoration and
construction of (he crown may be different and therefore affect archaealogical visibilily, Even
50, wilh 1his 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 bunal custom was conducled far both fermales and males.

Inaddition, though the copper (alloy) objects are substantialin this time period, the presence of
green discaloration should notl be immediately associated with mormal’ objects before
addilional analysis is conducted, Moreaver, the presence of green discolaralion should be
further examined, The established ¢riteria for the green discoloration (preferably in combination
with the finds criteria) may prevent overlocking this burial custom, Generally, applying these
criteria {with possible exceplion of the chemical criteria) may aid in eslablishing a possible or
probable presence of a funerary headdress, As aresull, if a funerary headdress is
{possible/probable) present, addilional excavation methods should be applied in order 10
ensure maximum dala retrieval on this borial custom. These addilional excavation melhads, as
well as additional analyses, are presented in table 6.2 {sorled by preferability), bul will be
shorily discussed.
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First of all, besides the initial documentation of the grave {e.qg. lecation, arlefacts), addilional
inventaries and documentalion regarding artefacts and locations of {green) discoloration should
be made. Wilh such additional delailed documentation, it is possible Lo reconstruction this
burial custom and associale specific artefacts to certain regions; iLis therefore possible Lo
reconstruction certain objects and their location. Of course, carelul excavation of each arlelact
and/or residue is also necessary in order to further analyse this burial cuslom {see additional
research), IT such extensive extraction of artefacts is not possible, at the very least scil samples
of lhe grave should be taken,

Furlhermare, 1o ensure maximum data retrieval on this burial cuslorn, it is preferred that the sail
from the grave should be sieved. This will allow retrieval of (possible) glass fragments or other
types of rellective decoralions, smaller organic residue and copper residue, as well as olher
passible (small} inorganic or organic decorations which may be gverlooked during excavation,
Sieving all 50il from the grave is of course time-consurming, and such intensive analysis of this
burial custom cannotl always be conducled. Allernatively, sieving only Lhe regians of 1he skull,
pelvig, and tharax can also ensure retrieval of most material (possibly) present wilh this burial
cuslom. The region of the skull has pricrity over all other aforementioned regions, Even so, if
sieving Lthe soil during the archaeological excavalion is nat an eplion, again soil samples of
either the skull region or in combination with the afarementionad regions should be taken in
order o further analyse this burial custom.

Cleaning of the human skeletal matenal should be avoided, A huge amount of both ingorganic
and organic material documented during this sludy was in situ present due 10 the soil still
present on the bones, Small artefacts such as glass fragments were still attached to abone
because of the presence of soil; it will not remain in sifuwhen the material is cleaned,
Alternatively, the malerial can be partially cleaned with the exception of the skull and only if all
residues are collected for furlher analysis. Nole that in order to correlate artefacts wilh skeletal
elements, collecting the residue should be either per region or per skelelal element(s), If, for
whatever reason, Lhe skeletal material should be thoroughly cleaned, the same method applies
as for the parlial cleaning,

Even though this study has indicaled the contritzulion of additional analyses regarding research
on this burial custom, such analyses may nol always be possible, This is especially rue for {he
chernical analysis, though the resulls contribuled to the research on funerary headdresses, Lhis
additional analysis is not always accessible or possible, [Lis therefore only one of (he preferred
melhods of additional research, but oplional, Howewver, the analyses of the arleflacts and the
discoloration, as well as the physical anthropological analysis should be at least conducted,
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Table 4.2: overyicw af additional excavation methods and addiional analysis (sortec by preforability) o ensure
maxirmurm data retneval an the burial custom of funerary haeaderfsses,

Detailed documencation
af grave

Archacological
excavation methods

Conaral dogumentation
af grawve

Caretul excavation of
artetacts frosidue

Sl samplos

Sieving ragions ot skull,
tharax, and pelvis

Fartial cleaning (ng
clzaning of the skulll;
save sOilresidue far
analysis per
redion/skeletal
clement(s)

Cleaning/procassing

Analysis of artefacts (e.g,

Additional rescarch
crown clements, glass)

s1eving reqion of the skull
ar sl sample of this
Fexgion

Thoraugh cleaning; save
soilfresidus for analysis
per regicnskelotal
clement(s)

Analysis of arfefacts (eg,
crown clements, glass)

Phy=ical anthrapological
analysis

Physical anthrapological
analysis

Analysis of
discolorabons/ecations
ipattarns)

Analysis of
discolorations/lecations
ipattermns)
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