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Deliberate selective deposition of Iron Age cremations from Oosterhout
(prov. Noord-Brabant, the Netherlands): a ‘pars pro toto’ burial ritual

1. Introduction

Lifeways of individuals from past populations can be recon-
structed by using demographic information that can be pro-
vided by human remains. The human body, including bones 
and teeth, is infl uenced by numerous biocultural factors dur-
ing life. Therefore, bones and teeth can be highly informative 
about a person’s age, stature, sex, activities, diet, and health. 
The funerary practice of cremation, however, changes the 
appearance and consistency of bone, which makes demo-
graphic analysis diffi cult after archaeological recovery. Due 
to heat, bone will shrink, fragment, cracks will occur, and 
changes in color can be observed. On the other hand, these 
heat induced changes can provide information about the way 
the cremation process was performed. Furthermore, the con-
text of a burial provides insight in the deposition of the bone 
material, and enhances our knowledge of taphonomic factors 
and the performed burial rituals that infl uenced the cremated 
remains.

Cremation is an important way of treatment of the deceased 
in many cultures and the earliest cremations in Europe can 
be dated to the Mesolithic. In the Netherlands, cremating the 
dead becomes the norm during the Metal Ages and the Ro-
man Period (Roymans & Kortlang 1999). This paper presents 
a case study of a sample of the collection of Oosterhout, the 
Netherlands. The sample for this paper has a relative large 
amount of grave goods, including miniature urns containing 
burned human remains. These small urns are an excellent 
example of a pars pro toto ritual, which is performed in va-
rious cultures through time (Fontijn et al. 2013; Gonçalves et 
al. 2010; Millaire 2004; Stratouli et al. 2010). Compared to 
other Dutch collections were pars pro toto can be observed, 
the Oosterhout assemblage seems to have the largest amount 
of miniature urns (Cuijpers 2009b; Cuijpers 2009c; Roymans 
& Hoogland 1999: 74-77; Lemmers 2012a; Lemmers 2012b; 
Tol 1999; Veselka, Lemmers & Hoogland 2013). This re-
search contributes to our understanding of Iron Age burial 
rituals and improves our knowledge of the various ways the 
pars pro toto ritual was performed.

The analyzed collection comes from the site Compensatiebos 
Vrachelen 4 in Oosterhout, situated in the south-east of the 
Netherlands. Oosterhout was excavated in three excavation 
campaigns, being 2008, 2010 and 2012. In 2008, one grave 
was excavated consisting of at least 1 cremated female in-
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dividual (Bink & Dyselink 2009, 22-25). In 2010, a total of 
77 cremations were excavated (Roessingh & Blom 2012: 57-
89). The last part of Oosterhout was excavated in 2012 and a 
total of 58 cremations were retrieved. The collection consists 
of 41 cremations excavated including the surrounding fi ll-
ings, 8 urn cremations with the urns still intact, and 9 crema-
tions, which contain small amounts of loosely collected bone 
fragments and were not further analyzed. For this paper, 49 
of the 58 cremations were analyzed by the fi rst author and are 
discussed in more detail. Although the 49 cremations belong 
to the same site, they differ in some aspects from the crema-
tions excavated in 2008 and 2010, and comparisons with the 
sample of 2010 will be made.

Excavations revealed settlements dating from the Early 
Bronze Age up to the early Medieval period, from about 
2000 B.C. to the beginning of the 10th century (Roessingh 
& Blom 2012). The 49 cremations analyzed for this paper 
are dated to the Middle Iron Age up to the Early Roman Pe-
riod. However, only 24 of the 49 cremations were suitable for 
demographic analysis. Sixteen cremations were presumably 
buried with an organic or ceramic container, and eight crema-
tions with an urn still intact.

For each cremation the degree of combustion was noted and 
differences between and within skeletal categories were re-
ported. Figure 1 provides an overview of heat induced chang-
es which can be observed per combustion degree.
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The presence of multiple unique skeletal elements, such as 
the petrous part, is used to determine the minimum number of 
individuals (MNI) for each cremation. Additional indicators 
are differences in robusticity, although this indicator is more 
reliable in distinguishing adult from subadult remains, and 
the total weight of the cremation. However, weight is consid-
ered to be less reliable. 

For the age-at-death estimation of subadults, stages of epiphy-
seal fusion (Shaefer, Black & Sheuer 2009), dental develop-
ment (Demirjian, Goldstein & Tanner 1976; Moorrees, Fan-
ning & Hunt 1963), and dental eruption was used (Ubelaker 
1979). Age-at-death estimation of adults was performed using 
the methods developed by the Workshop of European Anthro-
pologists (1980),  Acsádi and Nemeskéri (1970), and White, 
Black & Folkens (2011), which is based upon the degree of 
degradation of the auricular surface and the pubic symphysis, 
and the stages in cranial suture closure. This last method is 
considered to be the least reliable aging method, where closed 
sutures provide more information than open ones (Herrmann 
1990; Lemmers 2011; Mays 2010). However, the cranial bones 
often are preserved relatively well in comparison to other skel-
etal elements in cremations and therefore the stages in suture 
closure frequently are the only macroscopic method for aging 
the individual. Thus, the age-at-death estimations will have 
broad ranges. All individuals were assigned to age categories 
based upon Grosskopf (1999: 39) as shown in table 1.

Sex is estimated by using the same morphological aspects 
as are used for the analysis of inhumations. In particular the 

features of the pelvis and the skull are used, as described by 
Acsádi and Nemeskéri (1970) and WEA (1980). Additional 
methods include the morphology of the petrous part, which 
is often preserved in cremated remains due to its robusticity 
(Wahl and Graw 2001), but give less reliable results and were 
not used in this paper. Sex is only estimated for adults, since 
estimation of sex is considered to be unreliable in subadults 
(Mays 2010), although recent research of Osipov et al. (2013) 
seems to provide new possibilities. Table 2 provides an over-
view of abbreviations and the corresponding estimations.

For each cremation, possible pathological conditions will be 
reported as described by Aufderheide and Rodríguez-Martín 
(1998) and Waldron (2009).

2. Results

To determine the degree of fragmentation for each of the 49 
cremations, both maximum and average fragment size was 
measured. Figure 2 shows the degree of fragmentation in all 
cremations.

Fig. 1. Combustion degrees and the heat related changes (Lemmers 2011, fi gure 7 redrawn from Herrmann 1988, fi gure 274; Trautmann 2006, 
fi guur 18;  Wahl 2008, table 9.1).

Category Corresponding age
Neonate < 1 year
Infant 1 0 – 6 years
Infant 2 7 – 12 years
Juvenile 13 – 18/19 years (subcategory 15+)
Adult 20 – 40 years
Mature adult 40

Table 1: age categories after Grosskopf (1999: 39).
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The weight of the large fraction (10+ mm) and of the small 
fraction (3-10 mm) was determined. Figure 3 shows the total 
weight of each of the 49 cremations divided into two frac-
tions. 

The average combustion degree was V, although some crema-
tions had combustion degrees ranging from III to V.  How  e ver, 

due to the fragmentary nature of these cremated remains, it 
was not possible to determine whether a pattern in combus-
tion degree could be observed.

Numerous grave goods were found, varying from metal frag-
ments to miniature urns. Table 3 provides an overview of cre-
mations which had a miniature urn included. In addition, the 

Term Symbol Meaning
Female F Sex estimation with certainty based on 3 morphological aspects. 
Male M
Female? F? Sex estimation with less certainty, based on less than 3 features.
Male? M?
Indeterminate I Indeterminate based upon available morphological features.
- - Not applicable. Sex can not be estimated in subadults.

Table 2: Abbreviations and corresponding estimates (White 2011, 408).

Fig. 2. Degree of fragmentation of 49 cremations. Cremations marked with an asterisk are urn cremations with the urn still intact.

Fig. 3. Total weight divided into a large and small fraction. Cremations marked with an asterisk are urn cremations with the urn still intact.
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Fig. 4. Proportions of skeletal categories of total weight. Cremations marked with an asterisk are urn cremations.

weight of the content and, if possible, the skeletal category of 
the bone fragments is noted.

The proportions of skeletal categories of the total weight 
were determined for the 24 cremations that were suitable for 
demographic analysis and are shown in fi gure 4.

The minimum number of individuals was 1 per grave, except 
for cremation S812V85. In this cremation two unique skeletal 
elements could be identifi ed, two left petrous parts, implying 
a MNI of 2. 

The results for sex and age estimation are shown in table 4. 
Table 5 shows the demographic structure of the remains. The 
two infant categories were combined as were the adult and 
mature adult categories.

Individual S59V9 showed evidence of several pathologi-
cal conditions. Periodontitis of the maxilla was observed 
 to  ge ther with ante mortem tooth loss of the fi rst right upper 
molar and second right upper incisor. This individual also 
suffered from osteoarthritis of the spine, visible as lipping of 

the articular facets and the presence of marginal osteophytes 
(Waldron 2009, 34). 

Individual S812V85 showed lipping of the articular facets of 
the spine which can be attributed to osteoarthritis.

On the exterior surface of the cranium of individual S875V110 
porotic hyperostosis was noted.

3. Discussion and Conclusion

The average fragment size of the 49 cremations is relative-
ly small (15 – 25 mm). This can be expected since the area 
of deposition has experienced a large amount bioturbation 
including root activity. A high degree of fragmentation im-
paired demographic analysis and resulted in 24 out of the 49 
cremations suitable for analysis.

As shown in fi gure 2 the average fragment size of the urn 
cremations is smaller than that of the other cremations. This 
is remarkable since the urn is expected to provide protection 
from taphonomic processes, such as pressure from the soil, 

Cremation Weight of content (g) Skeletal category
S21V- 1.5 diafyses
S34V11 0.1 indeterminate
S72V10* 11 diafyses, indeterminate
S791V104 unobservable unobservable
S864V135 unobservable unobservable
S914V117* 0.5 indeterminate
S931V122 15 neurocranium, axial skeleton, indeterminate
S1027V145 unobservable unobservable
S-V49 0.5 unobservable

Table 3: overview of cremations with miniature urns.
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which would result in larger fragments. The reason for this is 
unclear, although local variations in root activity might have 
contributed to a lower average fragment size. The degree of 
fragmentation of the 77 cremations of 2010 was higher than 
the degree of fragmentation of the 49 cremations presented in 
this paper. The average weight of the large fraction (10+ mm) 
of the 77 cremations was 116 grams and that of the 49 crema-
tions 222 grams, and most of the 77 cremations were not suit-
able for demographic analysis (Roessingh et al. 2012).

McKinley (1993) noted the weight range of a complete cre-
mation to be between 1001,5 and 2422,5 grams with an ave-
rage of 1625 grams. The average weight of the 49 cremations 
is 448 grams, which is notably lower than the average weight 
of a complete individual as reported by McKinley (1993). 
Smits (Roessingh et al. 2012) reported an average weight of 
228 grams. The difference in average weight between the two 
samples from Oosterhout is striking.

Several factors can infl uence the total weight of a cremation. 
Taphonomic processes, such as animal burrowing, root acti-
vity, pressure of the soil, but also deliberate fragmentation of 
the burned remains (Sigvallus 2005, 413), and the process of 
selective deposition can affect total weight.

As mentioned, a lot of root activity was noted, destroying the 
remains and is likely to have contributed to the decrease of 
weight. All skeletal categories were represented in most of 
the 24 analyzed cremations. Even small skeletal elements, 
such as dental roots and phalanges, could be retrieved. Thus 
implying that care was exercised in collecting the burned re-
mains. Deliberate fragmentation of the bones does not seem 
to have been a contributory factor to the degree of fragmenta-
tion nor to the total weight of a cremation. However, selective 
deposition and manipulation of bone material seems to have 
been part of the burial ritual performed in Oosterhout. This 

ritual of selective deposition has been observed at other sites 
from different times and cultures (De Mulder, Van Stydonck 
& De Clercq 2013; Fontijn et al. 2013; Gonçalves et al. 2010; 
Millaire 2004; Stratouli et al. 2010), where it is referred to as 
a pars pro toto ritual, in which a part of something (part of a 
human, part of an object) could be interpreted as representing 
something larger (a complete individual, a complete object). 
The practice of selective deposition in cremation burials can 
be observed in the Netherlands already during the Bronze 
Age as reported by (amongst others)  Lemmers (2012a). It is 
also present in the Iron Age. An iconic example of pars pro 
toto in the Netherlands can be observed in Oss-Zevenbergen, 
where a single bone fragment was buried in a large burial 
mount together with some iron and bronze grave goods, and a 
large piece of burned oak (Fontijn et al. 2013). 

The 49 cremations from Oosterhout fi t in this selective de-
position practice, which can be observed in the relative large 
number of miniature urns. All the intact small urns encoun-
tered in the 49 cremations contained cremated remains. Some 
of the miniature urns were not intact and therefore the content 
of the miniature urn could not be determined. The amount 
of bone in the miniature urns varied from small fragments 
(0,01 gram) to 15 grams. The low amounts of bone inside 
the miniature urn could be the result of bioturbation, but the 
possibility exists the inclusion was intentional. Certainly the 
larger amounts of bone are more likely the result of an in-
tentional activity. Unfortunately, the amount of bone was to 
small to determine whether the cremated remains were from 
another individual. Since most fragments were indeterminate, 
evidence of a preference in the use of fragments of a specifi c 
skeletal category could not be provided. Figure 5 shows a 
miniature urn in situ. The large urn had to be covered with 
plastic foil to prevent further damage. Figure 6 provides an 
example of added bone fragments to a miniature urn.

The inclusion of small urns is common during the Late 
Bronze Age and Early Iron Age in the western Flemish part of 
Belgium. The small ceramic vessels were added to an urn cre-
mation and often contained cremated bone (De Mulder 1994: 
105-106). This custom seems less known in the southern re-
gion of the Netherlands. Various studies on cremated remains 
from that area do not report the inclusion of miniature urns 
with cremated bone fragments (Cuijpers 2009b; Hoogland 

Cremation Sex Age Cremation Sex Age
S34V11 F Adult S670V74 F? Adult
S45V3  – Infant 2 S812V85* F? Mature adult
S56V4 M Adult S874V113  – Infant 2
S59V9 M Mature adult S875V110 M Adult
S61V5 M Adult S914V117 M? Adult
S72V10 M? Adult S930V124 M? Adult
S223V37 F Adult S931V122  – Infant 2
S262V27 I Adult S1027V145 M Adult
S440V65 M? Adult 435044(1)  – Infant 2
S491V50 M Adult 435044(2) M Adult
S580V81 M? Adult 435048 M? Adult
S633V93 F Adult S-V49  – Infant 1

Table 4: overview of sex and age estimations. (*) and another left petrous part of an indeterminate adult.

Number
Subadult (0-18) 5 (20%)
Adult female 5 (20%)
Adults male 13 (52%)
Adult indeterminate 2 (8%)

Table 5: demographic structure.
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1999: 74-77; Lemmers 2012a; Lemmers 2012b; Tol 1999; 
Veselka, Lemmers & Hoogland 2013). Smits (Roessingh 
et al. 2012) reported 2 cremations out of the 77 to contain 
small ceramic vessels included, a pot and a bowl. However, 
no bone fragments were encountered in these small cera-
mics. Cuijpers (2009c, 10) reported one urn cremation with a 
miniature urn containing bone fragments in her sample of 16 
cremations. Further research on the frequency of miniature 
urns in cremated remains from Dutch sites from the Bronze 
Age and Iron Age is needed to confi rm whether the number 
of miniature urns in Oosterhout is indeed remarkable in the 
Netherlands.

All of the cremations from Oosterhout containing a miniature 
urn (i.e. small ceramic vessels containing bone fragments) 
are located in the part of the site that was excavated in 2012. 
However, further research is needed to determine whether 
preference in spatial distribution existed. 

Furthermore, microscopic analysis and radiocarbon dating of 
the cremated remains from the miniature urns could provide 
additional data which might aid in determining whether in-
deed the cremated remains from the miniature urns belong to 
another individual.

Although the 49 cremations analyzed for this paper are part 
of a larger amount, some aspects of this sample are diffe-
rent from the 77 cremations retrieved in 2010. The degree of 
fragmentation for the entire site is high due to taphonomic 
processes, such root activity and affected the number of cre-
mations that were suitable for demographic analysis. How-
ever, the average weight of the 49 cremations is relatively 
higher than that of the 77 cremations. A local variation in 
taphono mic infl uences must have contributed to this diffe-
rence, but the possibility of differences in handling the cre-
mated remains and spatial preference cannot be ruled out. 
The amount of miniature urns is remarkable and is not fre-
quently encountered in other Dutch collections from the Iron 
Age. Further research of the entire collection of Oosterhout 
is needed to determine whether the intra-sample differences 
are indicative of spatial preference regarding the inclusion 

of grave goods. In addition, future research of the various 
Dutch collections from the Metal Ages compared to sur-
rounding regions, such as Belgium and Germany will pro-
vide insight in the regional and temporal performance of the 
pars pro toto ritual.
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