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ABSTRACT 

Knowing the biological identities of the deceased and the gestures leading to their funerary 

deposition allows interpretation of the socio-cultural dimensions of death in the past. The 

preliminary archaeological and anthropological data from the Via XVII necropolis nucleus (Bracara 

Augusta, Portugal) were interpreted to estimate profiles and rituals associated with such 

depositions. 

Cremains from the 1st to 3rd centuries CE were sieved, weighed and analyzed to estimate individual 

biological profiles and the ritual post mortem handling of cremains. Seven cremation burials and 

one ustrinum, with one individual each (seven adult individuals, one female, and a non-adult), were 

selected. Cremains are mostly of white color, indicating exposure to consistently high temperatures. 
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Thumbnail fractures and warping were identified in all adult depositions, showing these individuals 

were likely fleshed when cremated. Low cremains weight, preference for skull fragments and 

underrepresentation of the torso were detected in some cases, suggesting occasional selection 

and/or difficulty in bone recovery after cremation. The distribution of anatomical regions within 

urns seems random. 

This preliminary analysis suggests a typical coherent ritual funerary behavior. Still, diversity in the 

findings evocates the informative context of Bracara Augusta’s Paleoanthropology and 

Archaeothanatology, to be uncovered upon further research on the unstudied depositions. 

Keywords: Archaeology; Biological Anthropology; Cremains; Skeletal representation; urn distribution; Imperial Hispania. 

 

 

*** 

 

RESUMO 

Conhecer a identidade biológica dos mortos e os gestos que levam à sua deposição fúnebre permite 

interpretar as dimensões socioculturais da morte no passado. Dados arqueológicos e antropológicos 

preliminares do núcleo de necrópole da Via XVII (Bracara Augusta, Portugal) permitiram estimar 

perfis e rituais associados com essas deposições. 

Ossos cremados do séc. I ao séc. III E.C. foram crivados, pesados e analisados para estimar o perfil 

biológico dos indivíduos e manipulações ósseas rituais post mortem. Foram selecionados sete 

cremações e um ustrinum, com um indivíduo cada (sete indivíduos adultos, pelo menos um de sexo 

feminino, e um não-adulto). Os fragmentos têm cor predominantemente branca, indicando 

exposição a temperaturas consistentemente elevadas. Encontraram-se fraturas transversais 

encurvadas e deformação nas deposições de adultos, sugerindo que terão sido cremados com 

tecidos moles. Baixo peso, preferência por fragmentos cranianos e sub-representação do torso 

foram detetados em alguns casos, sugerindo seleção nalguns casos e/ou dificuldade na recuperação 

de ossos após cremação. A distribuição de ossos nas urnas parece aleatória. 

Esta análise preliminar sugere adoção de um comportamento ritual funerário coerente. Porém, a 

diversidade identificada indica que o contexto paleoantropológico e arqueotanatológico de Bracara 

Augusta é informativo, devendo ser investigado aprofundadamente através do estudo futuro das 

deposições inéditas. 

Palavras-chave: Arqueologia; Antropologia Biológica; Ossos cremados; Representação esquelética; Distribuição na urna; 

Hispania Imperial. 
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Introduction 

Human osteological remains of 

archaeological origin provide archaeologists, 

biological anthropologists, and all researchers 

interested in the human past or forensic 

contexts, with valuable information about the 

people living in those past contexts. Cremated 

remains (or cremains) are not an exception, 

despite the likely fragmentary nature of such 

human deposits (Gonçalves, 2007; Ubelaker, 

2009; Kurila, 2015). 

The estimation of the biological profile (age 

at death, sex, stature and ancestry) of an 

individual lets researchers know to whom, 

socio-culturally speaking, a given funerary 

deposition was prepared for (White et al., 

2012). Equipped with a number of such cases, 

archaeological researchers can discern 

patterns of funerary practices and logistic or 

ritual choices related to different groups of 

people within a community (e.g.: Marado et 

al., 2017). This paleoanthropological data 

from funerary contexts are also informative 

on the paleodemographic and 

paleopathological profiles of the studied 

sample (White et al., 2012). 

Archaeothanatology, the bioarchaeology 

of funerary depositions, is concerned with the 

particular positioning of the human remains 

within a funerary deposition, using the 

relative positioning and articulation of bones 

to infer on the gestures and intentions of the 

person or persons preparing the deposition. 

The post-depositional natural processes 

related to decomposition and bioturbation 

are also considered when evaluating these 

variables (Duday et al., 1990; Duday, 2006; 

Knüsel and Robb, 2016). 

Bracara Augusta (current Braga, Portugal) 

was an important Roman city in Hispania, and 

a necropolis nucleus located in its immediate 

periphery, outside its pomerium, was 

uncovered (Braga, 2010). The nucleus is 

located along one of its network of roadways, 

the Via XVII, headed towards Asturica Augusta 

(Astorga, Spain), to the east of the city. At 

least three other necropolises are known in 

Bracara Augusta (Martins and Delgado, 1989-

1990). The necropolis nucleus of Via XVII was 

excavated between 2008 and 2010, and again 

in 2016/2017, providing a very large number 

of cremation depositions (137 burials and 107 

ustrina). This preliminary work will focus on 

eight cremation funerary depositions from the 

mid-1st to the early 3rd centuries CE. 

The purposes of this work are to: (1) 

estimate the biological profile of the identified 

cremains in their contexts, and (2) interpret 

the funerary gestures and their patterns from 

all available archaeological and 

anthropological data. 

 

Sample 

 Eight CE mid-1st to early 3rd centuries’ 

cremation depositions were randomly 

selected for preliminary study. Seven 

cremation burials (C007, C010, C018, C025, 

C057, C058, C063) and one ustrinum (or 

possible bustum; U084) were included. These 

depositions were of diverse types (see 

Appendix 1): (a) urned depositions (cremains 

deposited within ceramic containers): C007, 
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C010, C018, C025, C058, C063; (b) unurned 

depositions (cremains mixed within infill 

sediment): C010, C058, U084; and (c) bone 

and ash redepositions (cremains deposited 

with ash from the ustrinum): C007, C018, 

C057, C058, C063. 

 

Methods 

All sediment from cremation contexts was 

sieved with a 2 mm mesh, and the materials 

with smaller caliber were discarded. The 

recovered >2 mm cremains were weighed and 

cleaned. When urn contents were not 

disturbed, urns were excavated in 50 mm 

artificial levels before sieving the sediments; 

the main finds were tridimensionally 

positioned. 

The fragmentation of the cremains meant 

all bones were intermingled, so repeated 

bones and remains of different sex, age, 

robustness, or showing incompatible 

pathological conditions were scrutinized to 

calculate the minimum number of individuals 

(MNI), as suggested by Trellisó-Carreño 

(2001). 

Sex estimation was only available in one 

case via the talus length (Silva, 1995; 

Gonçalves et al., 2013a). Age at death was 

assessed using tooth eruption (AlQahtani et 

al., 2010) and epiphyseal fusion (Schaefer et 

al., 2009), along with rough estimations based 

on robustness to tentatively distinguish adults 

from non-adults. Dental (Turner et al., 1991; 

Cunha et al., 2012; Marado and Silva, 2016), 

cranial (Hauser and De Stefano, 1989) and 

post-cranial (Finnegan, 1978) nonmetric traits 

were also included in this set of assessments. 

All bone fragments were carefully analyzed 

for indicators of physiological stress, 

pathological and degenerative lesions. Any 

taphonomic alterations related to the 

presence of artefacts in cremation or 

deposition contexts were also noted, since the 

presence of materials such as metal, for 

example, can fuse to bone (during high 

temperature cremation) or stain cremains 

(after deposition). 

Alterations related to heat exposure, such 

as bone coloration (Buikstra and Ubelaker, 

1994; Etxeberria, 1994), warping (Gonçalves, 

2007) and heat fractures (Herrmann and 

Bennett, 1999; Gonçalves, 2007) were scored 

for each anatomical region and identifiable 

bone. 

Distribution of anatomical regions and 

their representation (through the weights of 

skull, torso, upper limbs, lower limbs, and 

indiscriminate long bones) within cremation 

urns and deposition contexts were analyzed 

(Duday et al., 2000 in Gonçalves, 2007; 

Gonçalves et al., 2015a). 

 

Results 

Seven of the studied depositions are 

secondary cremation burials, and the other 

deposition is an ustrinum. Alternatively, this 

latter deposition could be a bustum or the last 

usage of an ustrinum as a bustum, since the 

MNI indicates this as a single individual 

deposition, while an uncleaned and 

continuously used ustrinum would likely 

preserve cremains from several individuals 

(Table 1) (Hope, 2007). Six of the cremation 

burials included urned cremains. Besides the 

remains, the remaining cremation burial 
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(C057) also included a small container void of 

cremains. 

The MNI for all depositions is of one 

individual. Most individuals are adults of 

unknown sex. The exceptions are (1) a non-

adult individual, identified through a small 

incomplete pars petrosa still in development, 

and (2) a possible female adult, identified 

through talar length (46.3 mm; see Figure 1) 

shorter than the cut-off point of 52 mm 

defined by Silva (1995) and that of 48.3 mm 

defined for calcined tali (Gonçalves et al., 

2013a). The logistic regression coefficients for 

cremated tali corroborated the female sex 

diagnosis (Gonçalves et al., 2013a). 

Despite careful observation of all remains, 

pathological or degenerative lesions, stress 

indicators, robustness and nonmetric traits 

could not be detected on the analyzed 

depositions. The anthropological study of 

cremated remains should be careful, to avoid 

biased results due to bone fragmentation 

(Gómez Bellard, 1996).

 

 

 

 

Figure 1 - Left talus (superior view) of an adult (possibly female) individual identified in deposition C007. 
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Table 1 - Deposition characterization, and age and sex estimation. 

Deposition Phase Structure Type Age* Sex* 

C007 2nd c. Cremation burial Secondary Adult Female (?) 

C010 Mid 1st c. Cremation burial Secondary Adult ? 

C018 Late 1st c. Cremation burial Secondary Non-adult ? 

C025 2nd c. Cremation burial Secondary Adult ? 

C057 Late 1st c. Cremation burial Secondary Adult (?) ? 

C058 Late 1st c. Cremation burial Secondary Adult ? 

C063 Mid 1st c. Cremation burial Secondary Adult ? 

U084 Late 2nd/Early 3rd c. Ustrinum/bustum Primary Adult (?) ? 

 

The presence of taphonomic alterations 

related to heat exposure and of accompanying 

artefacts are reported in Table 2. All analyzed 

depositions preserved predominantly white 

bones. Secondary colors were found for three 

depositions. Deposition C058 showed gray 

and black long bones and fragments from 

unknown anatomical region; Deposition C063 

presented some tan long bone fragments; 

deposition U084 also had bones with gray and 

black secondary colors. Thumbnail fractures 

and warping were absent from C018 and 

present in every other deposition. Artefact 

taphonomy was present on the torso (metallic 

oxidation and embedding) of C058; and on the 

skull (brown staining), long bones (concreted 

material) and upper limbs (metallic 

embedding) of U084. Deposition U084 also 

showed another taphonomic alteration - 

erosion - on the skull. 

Other heat fractures, beside the 

aforementioned thumbnail, were also 

identified. Results are reported by anatomical 

region for each stratigraphic unit, or SU (see 

Appendix 1 for SU list in depositions with 

multiple SUs containing cremains). 

Longitudinal (97.5% of anatomical regions) 

and transverse (95.0%) fractures were very 

frequent. Patina and thumbnail fractures 

were detected in 43.8% of the analyzed 

cremains types (cranium, long bones, upper 

limbs, lower limbs, torso and unidentified 

remains) for all depositions. Tabulae 

delamination was found on 63.6% of 

fragmentary skulls. Dendritic fractures were 

only detected on 19% of cremains types. 

Warping was present on 36.9% of all cremains 

types. 

Skeletal representation is reported in 

Tables 3 (weight proportions for depositions) 

and 4 (mass for artificial levels of urns 

excavated in the laboratory). Appendix 1 

shows skeletal representation for SUs. Weight 

is highly variable in depositions (from 2.9 g to 

1135.1 g) and even within the levels of a same 

urn (11.9 g to 328.2 g in C007). The 

proportions of identified bones from all 

anatomical regions - the skull, long bones 

(including elements also reported as upper 

and lower limbs, added to fragments which 
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could not be differentiated), upper and lower 

limbs, and the torso - are also variable.  

 

 

Table 2 - Taphonomic alterations related to heat exposure and accompanying artefacts. 

Deposition 
Secondary 

color(s)* 

Thumbnail 

fractures 
Warping Artefact taphonomy 

C007 None Yes Yes None 

C010 None Yes Yes None 

C018 None No No None 

C025 None Yes Yes None 

C057 None Yes Yes None 

C058 Gray and black Yes Yes 
Metallic oxidation and 

embedding 

C063 Tan Yes Yes None 

U084 Gray and black Yes Yes 
Brown staining; metallic 

embedding; concreted material 

* The predominant color is white on all depositions. 

 

Table 3 - Weight and weight proportion of anatomical regions for each deposition. 

Deposition Total weight Skull Long bones* Upper limbs Lower limbs Torso Unknown 

 g % % % % % % 

C007 1135.1 8.0 35.1 2.5 5.5 12.6 44.3 

C010 719.4 15.8 36.1 3.7 3.1 7.7 40.4 

C018 2.9 55.2 0.0 0.0 0.0 0.0 44.8 

C025 251.4 15.3 31.3 2.9 2.7 7.7 45.7 

C057 599.1 6.4 16.7 0.1 0.0 0.8 76.1 

C058 498.1 8.6 27.6 0.9 1.7 12.9 50.9 

C063 1002.3 10.0 35.0 1.0 1.4 4.0 51.0 

U084 119.3 18.9 62.1 10.7 13.0 1.3 17.7 

Underlined: proportion is lower than the estimation presented in Appendix 2; Bold: proportion is higher than the 

estimation presented in Appendix 2; *includes upper and lower limbs. 

  

Gonçalves and colleagues (2015a) computed 

equations to estimate the proportions of each 

anatomical region through linear regression. 

The results are equivalent to the 

representation of a full skeleton, given the 

weight of the cremains. Appendix 2 reports 

the proportion means (and the intervals to 

calculate the expected upper and lower limits) 

for the studied depositions and artificial 

levels, estimated through the aforementioned 
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equations. The long bones estimation is 

merely the sum of the upper and lower limbs 

estimations. It is useful only as an estimation 

of the minimum expected mass, since 

undetermined long bone fragments were 

included as undetermined fragments in 

Gonçalves and colleagues (2015a)’s equations 

(David Gonçalves, personal communication, 

April 2018). 

According to Table 3, the C007 deposition 

underrepresents skull fragments and the 

limbs. C010 is likely representative of all 

anatomical regions, despite the low upper and 

lower limb proportions. The identified 

fragments from C018 are from a non-adult 

skull, as all other regions were not identified. 

Equations estimating anatomical region 

proportions for non-adults are not available, 

however. C025 is also representative of all 

anatomical regions, if the low proportions of 

the limbs are not considered. C057 shows 

underrepresentation of upper or lower limb 

fragments and of the torso. C058, on the other 

hand, shows overrepresentation of torso 

fragments. C063 and U084 underrepresented 

the limbs (due to lower limb 

underrepresentation on these depositions, 

and upper limb underrepresentation on C063) 

and underrepresented the torso. Long bones 

(summed upper and lower limbs) do not 

appear grossly underrepresented in any 

depositions (excluding C018 from the analysis, 

as stated above). 

In Appendix 1, differences between SUs 

seem mostly random, yet some may be 

related to the different deposition types 

(urned, unurned or redeposited bone and 

ash). A greater proportion of skull fragments 

is present in the urned (SU 4349) and unurned 

(SU 4230) contexts from C058 than in its 

redeposited bone and ash SU (2805); 

identified bones from the torso are absent 

from the redeposited bone and ash and 

present in greater proportion in the urn. C063 

is a very particular case, since the urned 

context (SU 4455) contains mostly skull 

fragments, contrasting with the redeposited 

bone and ash (SU 3916). 

Two urns (of the six available) were 

excavated using artificial levels. On C007 

(Table 4), the skull is more represented in the 

middle levels (1 and 2), while the torso is more 

represented in the lower levels (2 and 3). C025 

shows the highest concentration of all 

cremains types in level 1, with the exception 

of unknown cremains, which concentrate in 

the lowest level (3). 

During the laboratory excavation of four 

urns (including the ones mentioned in Table 3) 

the bones belonging to an anatomical region 

were positioned. The results are evidenced in 

Figure 2 and Appendixes 3, 4 and 5. Figure 2, 

while not showing differences in the 

distribution of anatomical regions, clearly 

demonstrates skull fragments were 

preferentially selected for urn deposition (SU 

4455), as mentioned above while reporting 

the results in Appendix 1. 

Appendixes 3, 4 and 5 show the distribution of 

bones with identified anatomical regions in 

the urns of depositions C007 (SU 4426), C010 

(SU 4419) and C025 (SU 4430), respectively. 

These distributions do not show any pattern 

of particular relevance. 
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Table 4 – Weight of anatomical regions for the artificial levels of depositions excavated in the laboratory (in grams). 

 

Level Weight Skull Long bones* Upper limbs Lower limbs Torso Unknown 

C007   

0 11.9 5.1 4.6 0.0 0.0 0.6 1.6 

1 219.5 29.5 113.3 3.1 0.0 16.4 60.3 

2 324.7 28.9 118.3 15.6 25.2 59.3 118.2 

3 328.2 14.4 130.6 9.4 34.3 51.0 132.2 

C025   

1 159.3 37.0 59.6 7.1 6.8 13.1 49.6 

2 5.6 0.0 0.2 0.0 0.0 0.9 4.5 

3 86.5 1.5 18.8 0.2 0.0 5.4 60.8 

*includes upper and lower limbs. 

 

 

Figure 2 – Distribution of bones by anatomical region within the urn of deposition C063 (SU 4455). 
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Discussion 

Cremation is a funerary ritual adopted in 

several cultures around the world, throughout 

human past and present (Gonçalves, 2007). In 

the Roman Empire, cremation was common 

(especially in the western provinces), despite 

the law allowing inhumation (Hope, 2007; 

Rebay-Salisbury, 2012). The Romans (sensu 

lato) believed in an immortal soul and in the 

interference of the dead in the realm of the 

living, which were not perceived as 

completely separate. The focus of funerary 

proceedings was not related to the type of 

deposition, but to the appropriateness of the 

act, since not disposing of the body was 

offensive and a crime (Rebay-Salisbury, 2012). 

Roman cremations fuel was chosen according 

to wood availability and also to ritual 

preference, depending on the local tradition 

(Deforce and Haneca, 2012; O’Donnell, 2016). 

After the cremation, at least a portion of the 

cremains should be interred, since it was a 

basic requirement that the body should be 

covered with earth (Hope, 2007). 

The cremains from the eight studied 

depositions were very fragmented, overall 

(fragmentation and preservation is discussed 

in Marado and Braga, 2018). In cremations, 

most fragments are often not identifiable, due 

to their small size and heat deformation 

(Gómez Bellard, 1996). Cremation causes 

changes in the shape and size of cremains, 

which makes the application of morphological 

and metric estimation methods problematic 

(Thompson, 2004; Fairgrieve, 2008; 

Gonçalves, 2011).  As seen in Table 3 and in 

Appendix 1, a large proportion of the 

weighted cremains could not be identified or 

assigned to an anatomical region. Estimation 

of sex, age at death, robustness and 

morphological traits or health and stress 

indicators was, as reported above, very 

difficult and ultimately unsuccessful in most 

cases. Despite metric methods tending to be 

more difficult to apply, only the talar length of 

one individual was available to provide sex 

diagnosis. To prevent error, the method 

applied to non-cremated tali (Silva, 1995) was 

supplemented with metric references 

adapted to calcined bones (Gonçalves et al., 

2013a). Another Roman funerary context 

from Portugal, the necropolis of Encosta de 

Sant’Ana (Lisbon), also presented highly 

fragmented cremains difficult to analyze, 

coincidentally resulting in the sexual diagnosis 

of only one individual, a female as well 

(Gonçalves et al., 2010). In the Late Neolithic 

collective cremation burial of Olival da Pega 

(Évora, Portugal), six (four female and two 

male individuals) out of nine adults were 

sexed (Silva et al., 2008). 

In the assemblage here analyzed, the 

typical deposition was the secondary 

cremation burial of a single adult individual, 

usually including urned cremains. Double 

burials (with two different urns in the same pit 

or two individuals in a single deposition) are 

rare in the Roman world (Anderson and 

Parfitt, 2002), which is further supported by 

our sample. Yet, cremation displacements - 

the inclusion of skeletal remains from 

previous cremations in another cremation 

performed at the same ustrinum - were 

common (Wahl, 2015). In the Encosta de 

Sant’Ana necropolis, a cremation burial was 
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found to represent two individuals; still, it was 

likely a cremation displacement, in this case 

the unintentional collection of a vertebra from 

a previous cremation carried out in the same 

ustrinum (Gonçalves et al., 2010). 

Two “atypical” depositions correspond to 

an ustrinum (U084) and to a secondary burial 

of a single non-adult individual (C018). The 

identified ustrinum contained the partial 

remains of a single individual, possibly an 

adult. Assuming that remains from additional 

individuals did not go undetected, this can be 

the testimony of (1) a single usage ustrinum, 

(2) the last usage after cleaning of the area or 

(3) a poorly preserved bustum. The non-adult 

deposition (C018) and C057 were also 

“atypical” by not including an urn. These 

depositions consisted of redeposited ash and 

bone accompanied by a small ceramic 

container. Votive vessels may be deposited to 

assuage the food or drink needs of the 

deceased in the afterlife (Anderson and 

Parfitt, 2002). [The container of C018 was 

considered an “unlidded urn” for analytical 

purposes, since it contained cremains from 

that deposition.] 

Non-adult individuals were unlikely to be 

cremated (if unteethed) or deposited in the 

same necropolis as full adult members of the 

Roman society (Hope, 2007), yet such 

exception was already documented in 

Portugal, namely Évora (Fernandes et al., 

2012). Children, above all infants, were not 

supposed to be mourned in the same way 

adults were, since they were considered 

merely promises of the person to come; these 

views were, however, contrary to the practice 

of many grieving parents (Hope, 2007). 

Second order changes caused by heat 

exposure (color and fractures) are used to 

estimate cremation conditions, despite 

difficulties in establishing direct relationships 

between those changes and cremation 

temperature or body pre-burning conditions, 

because of other influencing factors such as 

oxygen availability and duration of exposure 

(Thompson, 2004; Walker et al., 2008; 

Ubelaker, 2009; Gonçalves, 2011; Gonçalves 

et al., 2011; Gonçalves et al., 2015b). 

In the present preliminary sample, all 

depositions preserved predominantly white 

cremains, which suggests a high combustion 

temperature of the pyre, greater than 650 oC 

(Etxeberria, 1994). Some tanned cremains 

(250 to 300 oC; Etxeberria, 1994) were found 

on C063. Two depositions (C058 and U084) 

also presented gray and black cremains (black: 

300 to 350 oC; gray: 550 to 600 oC; Etxeberria, 

1994). These colors, as showed, indicate some 

parts of the skeleton or of some bones were 

exposed to lower temperatures during 

cremation. This phenomenon may be related 

to a number of factors, such as uneven 

combustion of the pyre, inadequate position 

of the body (the placement of a limb outside 

the pyre, for example), adverse atmospheric 

conditions, presence of fire-resistant grave 

goods, poor adaptation of pyre traits to 

individual traits (body mass and stature), etc. 

(McKinley, 2015). The average cremation was, 

however, sufficiently hot to provoke the 

calcination of all (or almost all) of the 

skeleton. This underlines the intentionality 

and skill of the operators, who could produce 

relatively consistent results with the materials 

and conditions available. The colorations of 

the cremains from Olival da Pega were much 
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more diverse, indicating more irregular 

exposure to heat (Silva et al., 2008). 

The depositions with black and gray bones 

(C058 and U084) also present taphonomic 

alterations related to artefact presence during 

cremation. These artefacts could be fire 

resistant and prevent exposure to the highest 

temperatures (McKinley, 2015). In U084, the 

anatomical regions affected by artefact 

taphonomy (skull, upper limbs and 

undetermined long bones) also show 

exposure to lower temperatures. 

Thumbnail fractures and warping are more 

frequent (but not exclusive, as previously 

thought) in the burning of fleshed cadavers or 

green bones, and are more likely to be absent 

from skeletonized bones; this may be related 

to an interaction between collagen 

preservation, heat-increment dynamics, and 

bone mass (Gonçalves, 2011; Gonçalves et al., 

2011 and 2015b; Vassalo et al., 2016 and 

2017). Other indicators should be used such as 

heat-induced color changes. However, when 

the remains display uniform color changes, 

the accurate pre-burning condition of the 

individual is difficult to uncover (Gonçalves 

and Pires, 2016), so this analysis should be 

viewed carefully. Thumbnail fractures and 

warping are present on every deposition 

except C018 (non-adult individual). This result 

may be related to the very small amount of 

bone recovered from the deposition (2.9 g) 

and to the most predominant (and only 

identified) anatomical region, the skull. It is 

possible, although very unlikely, that this 

individual was left to decompose until 

skeletonized before cremation. Another 

hypothesis relates to the increment of 

cremation temperature, since higher 

temperatures attained very quickly could 

remove bone collagen or/and recrystallize 

hydroxyapatite (the main mineral component 

of bone) so fast that it prevented the 

occurrence of thumbnail fractures and 

warping (Gonçalves et al., 2015b). This non-

adult cremation could have been exposed to 

relatively higher temperatures, presumably 

because of the child’s body size and its 

position within the hottest portion of the 

pyre. All other individuals likely preserved soft 

tissues when cremated, according to 

thumbnail fractures and warping presence. 

Results for fracture frequencies contrast 

again with those found in Olival da Pega (Silva 

et al., 2008), which showed lower frequencies 

of these taphonomic alterations. These 

differences are possibly related to the variable 

pre-burning condition of the individuals of 

Olival da Pega. 

The weight of the cremains is coherent 

with the estimated MNIs, since the cremains 

weighed less than those of individuals who 

underwent controlled cremations, even when 

fragments of lower caliber (<2 mm) were 

subtracted from these modern cremains 

(McKinley, 1993; Gonçalves et al., 2013b). At 

least six of the depositions are unlikely to 

represent a complete individual cremation, 

since their weight varies from 2.9 to 719.4 g. 

This could be due to selective or negligent 

bone transference to the burial site 

(Gonçalves et al., 2015a). The exceptions, 

accounting for possibly complete skeletal 

weight, are C007 (1135.1 g) and C063 (1002.3 

g), which are compatible with female low 

weight cremations (McKinley, 1993; 

Gonçalves et al., 2013b). This result is 
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compatible with the sex estimation of C007 as 

a probable female individual. 

Anatomical regions’ proportions are useful 

to evaluate anthropological and 

archaeological questions, related to skeletal 

representation, for instance. As an example, a 

two-phase cremation burial (where the 

redeposited ash and bone layers were cut by 

the pit for the urn) was detected in Lyon 

(France) through bone representation and 

refitting (André et al., 2015). Skeletal 

representation (Table 3) was evaluated 

through linear regression equations 

(Gonçalves et al., 2015a), which results are in 

Appendix 2. 

Results indicated that upper and lower 

limbs were systematically underrepresented. 

This is likely related to some inability in 

differentiating these bones, since only in one 

case (C018) were the long bones as a whole 

(including cremains identified as upper and 

lower limbs) grossly underrepresented 

(specifically, long bones were not represented 

in deposition C018). Long bones were even 

represented above the minimum expected 

mass (the sum of the predicted proportion 

estimates for upper and lower limbs) in all 

other depositions. The skull was almost 

always represented within expected limits. 

The exceptions were the underrepresentation 

in C007 and the overrepresentation in C018 

(where the skull was the only identified 

anatomical region). The torso was often 

underrepresented, in half of the depositions 

(C018, C057, C063, U084). Still, this region was 

overrepresented in C058. Overall, this does 

not seem to be a pattern compatible with 

selective collection of cremains for burial. It is 

possible that the fragmentation or 

inaccessibility of cremains from the torso led 

to its underrepresentation in some cases. This 

lack of pattern was also detected in the 

Encosta de Sant’Ana necropolis (Gonçalves et 

al., 2010). 

Two depositions, that of the non-adult 

individual (C018) and the ustrinum (U084), are 

particularly interesting regarding their 

skeletal representation. 

C018 shows great overrepresentation of 

the skull and absence of identifiable cremains 

from the other anatomical regions. This could 

be due to selection, since the weight of the 

deposited cremains is very low (2.9 g), or to 

greater fragmentation of the more fragile 

immature post-cranial skeleton. The latter 

hypothesis is less likely, since experimental 

cremations of small piglets suggest small 

subjects (such as children) provide enough 

cremains for burial (Jæger and Johansen, 

2013). 

The underrepresentation of the torso in 

the ustrinum (U084) shows this anatomical 

region could be particularly sensitive to post-

cremation or post-depositional fragmentation 

thus making them difficult to identify 

anatomically. It also suggests the pattern of 

torso underrepresentation could be thus 

justified. Yet, torso fragments could also have 

been chosen for deposition elsewhere. 

As pointed out by Gonçalves and Pires 

(2016), weighing cremains and inventorying 

bones is inevitably problematic, since no 

reference sample can account for all variables 

and the inventory is incomplete because of 

fragmentation. However, the weighing 

method resolves one of the main problems of 

cremation, fragmentation, since fragmented 
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remains weigh approximately the same as 

complete skeletons. Besides, recognizing the 

limitations of this method (weighing as a 

means to understand anatomical 

representation) and properly addressing them 

and interpreting the results provides valid 

results (Gonçalves et al., 2015a). The possible 

presence of unidentified faunal cremains 

within the bone content of a cremation burial 

also reduces the accuracy of weighing 

methods (Gonçalves et al., 2015a). Still, it 

should be noted faunal remains can 

sometimes be distinguished from human 

remains (depending on fragmentation). 

Representation differences within a 

cremation urn (Table 4) suggest the middle 

levels could be where skull cremains were 

preferably deposited, while the torso and the 

limbs could be concentrated in middle to 

lower levels. This very preliminary result could 

be explained by gathering of the cremains 

from distal to proximal, ending with skull 

bones, which would then remain more 

superficial (this interpretation disregards the 

actual superficial layer, level 0, since it 

contained few cremains). Further analysis is 

necessary to test this hypothesis. It is more 

likely that fragmentation of the cremains is 

differential, according to their anatomical 

region, leading to stratification of the bones, 

due to movement of the cremains within the 

urn according to their caliber (see Marado and 

Braga, 2018). 

Results shown in Appendix 1 suggest some 

cremains were, occasionally, preferably 

collected from the pyre for deposition in the 

urn. Figure 2 shows the identified contents of 

the urn of deposition C063, which are mostly 

comprised of skull elements. Most of the 

depositions, however, do not display any such 

pattern (see Appendixes 1, 3, 4 and 5). The 

urns from Encosta de Sant’Ana also display a 

random distribution of cremains (Gonçalves et 

al., 2010). 

The apparent preference for skull bones 

seen in C018 and in C063 (where they 

predominate within the urn) may correspond 

to variations in the ritual, corresponding to 

the susceptibilities of the operators or, more 

likely, of the family members (or the deceased 

themselves). 

 

Conclusion 

The preliminary bioarchaeological analysis of 

the funerary context of a necropolis nucleus 

from Via XVII, Bracara Augusta, indicates the 

more common type of deposition is a 

cremation burial within an urn, representing a 

single fleshed adult individual, cremated at 

high temperature, with incomplete deposition 

of the skeleton and random distribution of the 

cremains according to anatomical region. 

Despite the low number of depositions 

studied, the above summation does not take 

into account the other diverse funerary 

practices in the sample, such as (a) a non-adult 

secondary cremation deposition, (b) a 

possible primary cremation deposition 

(ustrinum/bustum), (c) cremation depositions 

without urns, with small (votive?) unlidded 

ceramic containers, (d) preferential inclusion 

of the skull in the urns of some depositions, (e) 

apparent vertical organization of some 

cremains within urns, in some cases, (f) 

presence of accompanying artefacts during 

cremation, g) cremation conditions allowing 

slightly uneven exposure to high 
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temperatures in some individuals, and (h) the 

possible, although most unlikely, 

defleshed/skeletonized cremation of a non-

adult individual. 

The discussed results show the diversity in 

cremation funerary gestures associated with 

1st to 3rd centuries CE Bracara Augusta, 

despite the overall coherence determined by 

socio-religious conventions. Future research 

on the very abundant cremains from the 

excavated nucleus of Via XVII necropolis will 

greatly enrich the knowledge on life, death 

and death management of Bracara Augusta, 

an important and large Roman city in current 

Braga, Northern Portugal. 
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Appendixes 

 

Appendix 1. Weight (in grams) and weight proportion of anatomical regions for each stratigraphic unit (SU) of the 

depositions with more than one SU with cremains. 

SU Weight Skull Long bones* Upper limbs Lower limbs Torso Unknown 

 g % % % % % % 

C007   

399§ 250.8 5.1 12.8 0.3 1.1 6.4 75.8 

4426# 884.3 8.8 41.5 3.2 6.7 14.4 35.3 

C010   

871+ 6.7 9.0 55.2 0.0 0.0 0.0 35.8 

875+ 21.2 15.1 19.8 0.7 0.0 3.8 61.3 

4419# 691.5 15.9 36.4 3.9 3.2 7.9 39.8 

C018   

2570§ 2.8 57.1 0.0 0.0 0.0 0.0 42.9 

2570<# 0.1 0.0 0.0 0.0 0.0 0.0 100.0 

C058   

2805§ 215.2 6.2 27.3 0.4 0.0 23.5 43.0 

4230+ 256.7 10.5 28.2 1.5 1.9 3.4 57.8 

4349# 26.2 9.9 22.9 0.0 12.2 19.1 48.1 

C063   

3916§ 964 7.9 35.7 1.1 1.5 4.1 52.3 

4455# 38.3 61.4 19.1 0.0 0.0 0.0 19.6 

<: small container filling; #: urned deposition; +: unurned deposition; §: bone and ash redeposition; *: includes upper and lower limbs. 

 

 

 

Appendix 2. Estimated proportions of anatomical regions for complete skeletal representation of each context given 

the proportion of bone of known anatomical region (following Gonçalves et al., 2015a). 

Context Known Skull 
Long 

bones* 
Upper limbs Lower limbs Torso 

Deposition % % % % % % 

C007 55.7 15.4±6.3 30.8±8.7 8.3±2.7 22.5±6.0 9.5±3.7 

C010 59.6 16.0±6.6 33.3±9.1 9.0±2.8 24.3±6.3 10.2±3.9 

C025 54.3 15.1±6.3 29.9±8.6 8.0±2.7 21.9±6.0 9.3±3.7 

C057 23.9 10.5±4.4 9.9±6.0 2.2±1.9 7.7±4.2 3.6±2.6 

C058 49.1 14.3±5.9 26.4±8.2 7.0±2.5 19.4±5.7 8.3±3.5 

C063 49.0 14.3±5.9 26.4±8.2 7.0±2.5 19.4±5.7 8.3±3.5 

U084 82.3 19.5±8.0 48.3±11.0 13.3±3.4 34.9±7.6 14.4±4.7 
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Appendix 3. Distribution of bones by anatomical region within the urn of deposition C007 (SU 4426). 
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Appendix 4. Distribution of bones by anatomical region within the urn of deposition C010 (SU 4419). 
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Appendix 5. Distribution of bones by anatomical region within the urn of deposition C025 (SU 4430). 

 

 

 

 

 


