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ANTHROPOLOGICAL ANALYSIS OF IRON AGE CREMATION 
BURIALS FROM TRANSYLVANIA1

Szilárd Sándor GÁL*

The bio‑archaeological analysis of cremated bones is an interesting scientific challenge. The study is based on 
Scythian and Celtic cemeteries from Transylvania. In all cases significant parts of the skeleton are missing, 
especially at children (over 90% of the remains). During the research the analysis focused on the weight, 
fragmentation caused by the burning procedure, post mortem mutation and colour of the human remains. 
The morphologic investigation brought information about demography (gender distribution, child mortality, 
etc.), funerary practices and pathological changes in the Iron Age communities.

Keywords: cremation burials, Scythians, Celts, Transylvania, Iron Age
Cuvinte cheie: morminte de incineraţie, sciţi, celţi, Transilvania, epoca fierului

1 The research was supported by UEFISCDI, Ministry of Research and Innovation PN-III-P4-ID-PCE-2016–0353.
*  Sándor-Szilárd Gál, Mureş County Museum, Târgu Mureş, RO, szilank2001@yahoo.com.

This paper presents the results of the study on 
human bone remains collected from several 
archaeological sites, seeking to find data about 
gender distribution, lifestyle, diet and pathol-
ogy of the Iron Age communities in Transyl-
vania. From the methodological point of view, 
the osteological analysis of cremated human 
remains is a complex procedure, since in many 
cases the samples are poorly preserved and the 
anthropological representation is heterogene-
ous. The examination of these bones requires 
different techniques in comparison with the 
morpho-taxonomic methodology of the inhu-
mation graves.

The study focuses on several burials 
unearthed in sites dated to the Transylvanian 
Late Hallstatt (Scythian) and Early and Middle 
La Tène horizons. Both horizons are charac-
terized by the existence of bi-ritual cemeteries. 
For the Scythian horizon, cremated remains 
from the bi-ritual cemeteries in Mărişelu–
Coasta Domneştilor (Bistriţa-Năsăud County) 
and Sâncrai (Alba County) were examined. 

The La Tène period is represented in this study 
by human remains from Fântânele–Dâmbul 
Popii, Fântânele–La Gâța / Dealul Iușului, 
Sălcuța–Coasta Oilor (all three cemeteries in 
Bistriţa-Năsăud County) and Sâncrai (Alba 
County).

The cremated human bones are poorly 
preserved; still, in many cases, cranial frag-
ments, roots of teeth and epiphysis ends could 
be found among the bones. The major issue in 
the morphological analysis is the small number 
of human remains. In order to obtain signifi-
cant results regarding several aspects of the 
cremation process, the archaeological evidence 
– number, depth, orientation of the graves – or 
information about burial practices – funerary 
offerings, structure of graves, etc. – should be 
also taken into consideration. The archaeologi-
cal background can reveal direct and indirect 
evidence for the stages of the cremation process: 
the preparation of the body, the construction of 
the pyre, the burning of the body, the sorting, 
selection and treatment of the ashes, the burial 
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Mays 1998 Shipman et al. 1984
° C Colour ° C Colour

Phase I 185° C red, orange under 285° C white or yellow
Phase II 285° C dark brown, black 285–525° C red-brown, red-yellow, dark 

grey-brown or grey
black, blue or red-yellowPhase III 360° C black 525–645° C

Phase IV 440° C grey-brown
grey, brown (lighter than 
that observed at 440° C)

645–940° C white, light grey or light blue-greyPhase V 525° C

Phase VI 625–1200° C white, some pale yellow 940° C white, some grey or red-yellow

Table 1. Colours observed after heating fresh goat bone.2

2 Shipman et al. 1984; Mays 1998.
3 McKinley 1994.
4 Paja et al. 2014.
5 Williams 2015, 262.
6 Éry et al. 1963; Dokládal 1970; Meindl–Lovejoy 1985; Masset 1989; Key et al. 1994.
7 Ortner 2003.
8 Lovejoy 1985; Simpson et al. 1990a; 1990b.
9 Shipman et al. 1984.
10 Trotter–Hixon 1974. In the paper only in a half part of the graves the weight of bones could be evaluated.
11 Shipman et al. 1984; Mays 1998.
12 Mays 1998.
13 Paja et al. 2014.

of the cremated remains and the above-ground 
arrangement of the grave, etc.3

The relevance of the anthropological analy-
sis is also influenced by the accuracy of the field 
survey. It is well known, for example, that for 
several prehistoric communities the placing 
of the skull alone in the grave is documented. 
For such conclusions it is important to know if 
during the archaeological excavation the entire 
or only a part of the bones were recovered. 
Both anthropological and archaeological field 
researches should involve new methods, for 
example, it is recommended to apply CT scan 
before opening a funerary urn.4 Also, it is useful 
to use a bolter to verify minutely the excavated 
soil, especially in the case of simple piles of 
cremated bones without urns.5

The present study focuses on sex and age 
determination,6 the health and nutrition data 
of the community, together with the pathologi-
cal cases7 and dental analysis.8 Both during the 
late phase of the Early Iron Age and the La Tène 
period the osteological remains were collected 
from an open-air pyre; where the human 

skeletons burnt very fast. In the morphologi-
cal analysis of cremated bones the study of 
the combustion was the first to be approached  
(Tab. 1).9 The burning process study was followed 
by measuring the human bone’s weight (Tab. 
2)10 after which the classification of the bone 
samples based on their colour11 was carried out. 
The bones are not destroyed by firing, but their 
structure and composition will change. During 
combustion, the moistness drastically decreases 
and the organic component (chiefly collagen) is 
burned, leaving only the mineral composition.12 
The fragmentation and distortion suffered by 
the bone during cremation are probably due 
to rapid water loss. In low cremation tempera-
ture environment linear grooves appear on the 
surface of the bones, while at high temperatures 
the fractures on the bone become U-shaped.13 
The shrinkage may be associated with the struc-
tural changes which affect the bone’s mineral 
composition (Hydroxyapatite). The cremated 
bones from archaeological discoveries have a 
fairly high mechanical resistance and are not so 
much affected by decomposition in the soil.
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Age groups Average weight of bones (gram)
0–6 months 54

6 months–3 years 185
3–13 years 661

13–25 years 2191

Adult
Male Female
1919 

(1530–3600)
1550 

(952–2278)

Table 2. Weight of the human skeleton.14

14 Trotter–Hixon 1974.
15 Bernert 2005; 2008; Gál 2016.
16 Marinescu 1984, 56–57.
17 Berecki 2015, 125, with further bibliography.
18 http://ran.cimec.ro/sel.asp?descript=sancrai-municipiul-aiud-alba-situl-arheologic-de-la-sancrai-sit-arheologic
-nr.-9-km-38+470---38+870-de-pe-tronsonul-autostrazii-sebes-turda-lot-2-cod-sit-ran-1311.02

The demographic study15 of the communi-
ties is not feasible. The anthropological repre-
sentation is reduced and in several cases most 
part of the human remains are missing. 

For a comprehensive examination of 
cremation burials all cemeteries were analysed 
according to their chronological and regional 
background and also the funerary rite.

LATE HALLSTATT (SCYTHIAN) PERIOD

1. Mărişelu–Coasta Domneştilor
The site from Mărişelu–Coasta Domneştilor 

is a partially excavated bi-ritual cemetery. 
During a field survey G. Marinescu discovered 
eight graves.16 Osteological analysis could be 
carried out on one incineration and six inhu-
mation graves. The human remains from the 
cremated burial are poorly preserved, 95% of 
the skeleton is missing; the bones belong to an 
adult person. Sex and more precise age deter-
mination was not possible, the stature could not 
be calculated, pathological or epigenetic traits 
could not be observed.

2. Fântânele – Dealul Iuşului / La Gâţa
The cemetery from Fântânele–Dealul 

Iuşului/ La Gâţa was discovered in a sand quarry 
east of the village. Starting from 1999 systematic 
excavations took place; so far 60 graves were 
identified.17 From the Scythian horizon two 
incineration graves were examined: grave no. 45 
and 47 (Table 3).

Grave no. Sex Age

45 male > 30 years,  
Adult

47 ? Adult

Table 3. Scythian cremation graves at Fântânele–
Dealul Iuşului/ La Gâţa.

3. Sâncrai
Lying along the Sebeş–Turda railway, so far 

only a part of the cemetery in Sâncrai was exam-
ined, since a significant part of the necropolis 
extends east and west from the highway. The 
Scythian necropolis consisted of 93 archaeo-
logical features: 77 inhumation graves, 2 double 
burials, 6 incineration graves, 7 pits without 
human osteological remains (cenotaph?) and  
1 pit with an inhumation horse gave.18

The bi-ritual cemetery has two chronological 
horizons, one fron the end of the Early Iron Age 
and one from the LT C2 period, both periods 
with inhumation as well as incineration graves. 
Most of the burials belonged to the Scythian 
horizon, when inhumation was predominant. 
During the anthropological analysis seven 
incineration graves (Tab. 4) were identified. All 
of the remains belonged to adult individuals.

Grave no. Sex Age
M97 ? Adult

M114 F 20–30 years, 
Adult

M107 ? Adult

M78 ? Posible Adult

M93 F? Adult

M106 F? Adult

M90 ? Adult

Table 4. Scythian cremation graves at Sâncrai.
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EARLY AND MIDDLE LA TÈNE PERIOD

19 Berecki 2015, 119, with further bibliography.
20 Ortner 2003, 590–593.

1. Fântânele–Dâmbu Popii, LT B–C cemetery
The necropolis located in the upper valley of 

the Meleş creek, on the territory of the village 
was investigated through several archaeologi-
cal campaigns, between 1961 and 1974.19 With 
its 94 graves the site is one of the largest Celtic 
cemeteries known in Transylvania. Osteologi-
cal analyses could be carried out in the case 
of 57 graves out of which 5 were inhumation 
and 52 were cremation burials (see Fig. 1 and  
Tab. 5). Although the cremated bones were rela-
tively poorly preserved, in several cases epiphy-
sis ends, dental roots, skull fragments with suture 
section etc. could be examined. Generally, in the 
case of the cremation graves the major challenge 
of the morphological examination was the sex 

determination and age estimation. The gender 
distribution is not balanced (9 females and 
6 males), infant mortality is high, 17 individu-
als died before the age of 14. It should be noted 
that for a significant part of the graves (over 30 
cases) the sex determination based on osteo-
logical analyses was not possible; in these cases 
only information regarding their ages could be 
obtained. Two double burial were also identi-
fied: graves no. 42/42A (a female and a child) 
and graves no. 69/69A (a male and a female). 
Because of the poor preservation or owing to 
the incompleteness of the skeletons in the case 
of the cremated bones only periodontal diseases 
(caries and dental plaque) could be identified.20 
There is no data to help determine the stature 

Grave no. Sex Age
1 female > 20 years, Adult
4 ? 3–7 years, Infans I
6 female Adult
7 ? > 25 years, Adult
8 ? > 20 years, Adult

10 male > 30 years, Adult
11 ? 7–14 years, Infans II
13 ? Infans I
14 ? Adult
15 ? -
16 ? -
17 male Adult
18 ? Adult
19 ? -
20 ? Adult
21 male Adult
22 ? Iuvenis
23 ? Adult
26 ? Adult
34 ? Infans I
35 female > 25 years, Adult
36 ? Infans I
39 ? Infans I
40 ? Adult
42 female (?) 25–40 years, Adult

42A ? 7–9 years, Infans II
43 ? Adult

Grave no. Sex Age
44 ? Adult
45 ? Adult
46 ? Infans I
48 female > 25 years, Adult
49 female Adult
50 ? Adult
51 female Adult
54 ? 5–7 years, Infans I
57 ? Infans I
58 male 23–30 years, Adult
59 ? Infans I
60 ? > 20 years, Adult
61 ? 25–40 years, Adult
64 ? Infans I
65 ? 14–17 years, Iuvenis
69 male > 25 years, Adult

69A female 14–19 years, Iuvenis
71 ? 7–14 years, Infans II
72 ? Infans I
73 - -
80 male > 25 years, Adult
81 female > 25 years, Adult
83 ? > 30 years, Adult
84 ? -

Table 5. Fântânele–Dâmbu Popii. Anthropological 
data of Late Iron Age cremation graves.
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of the buried persons and no pathological or 
epigenetic traits could be observed. The pres-
ence of periodontal diseases and dental calculus 
suggest malnutrition of the community.21

2. Sălcuţa–Coasta Oilor, LT B–C cemetery
After several incidental discoveries in 2014, 

the bi-ritual cemetery was first researched in 2016, 
when eight graves from the Celtic period were 
identified.22 Six of the eight graves were crema-
tions out of which five could be anthropologi-
cally examined. In grave 3 and 7 there were adult 
individuals, while grave 8, 9 and 10 belonged to 
children (Infans I). None of the cremated graves 
yielded relevant data for sex determination.

3. Fântânele–Dealul Iuşului / La Gâţa, LT B–C 
cemetery

The necropolis from the Celtic horizon is 
a bi-ritual cemetery.23 A number of nine inhu-
mation and 18 incineration graves could be 
anthropologically analysed. The state of pres-
ervation of the osteological material from 
the cremation graves is rather poor, and in 
several cases 90% of the skeleton is missing. 
Two double graves were documented: grave 
no. 27/27A and grave no. 46/46A. All exam-
ined adult individuals died over the age of 30 
(Fig. 2). Sex determination was possible only 
for two male graves. Pathological cases could 
not be observed.

4. Sâncrai, LT C2 cemetery
The number of the graves belonging to the 

La Tène horizon from Sâncrai (Tab. 7) is consid-
erably smaller than the Scythian ones: only 
one bi-ritual double grave (grave no. 1/1A, an 
adult and a child) and 3 other single graves (two 
adults and one Infans II) were found. Because 
of the poor condition of preservation of the 

21 Lovejoy 1985; Simpson et al. 1990a; 1990b.
22 Vaida 2017, 237–238.
23 Berecki–Vaida 2017, 14.

human remains, no observation regarding sex 
determination or pathology could be made.

Grave no. Sex Age
3 male? Adult

20 ? Adult
56 ? Adult
59 ? 14–17 years, Iuvenis
19 ? Iuvenis
16 ? 12–15 years, Infans II
29 ? Adult
48 - -
21 ? > 25 years, Adult
52 ? Infans I
24 ? Infans I
17 ? 4–6 years, Infans I
25 ? 2–4 years, Infans I
26 - -
27 ? -

27A Male? Adult
46 Male Adult

46A ? -

Table 6. Fântânele–Dealul Iuşului / La Gâţa. Anthro-
pological data of the cremated Late Iron Age graves.

Grave no. Sex Age
1

(incineration 
grave)

? Adultus

1A (inhuma-
tion grave) ? 0–6 months,  

Infans I
3 ? Adultus
5 male 23–39 years, Adultus

31 female 7–14 years,  
Infans II

Table 7. Sâncrai. Anthropological data of the Late 
Iron Age cremated graves.

***

The morphological analysis of the human 
remains contributed to the recovery of several 
information regarding the paleodemography of 

Scythian and Celtic communities. In the Scyth-
ian horizon, the gender distribution is balanced 
in all cemeteries and the infant mortality is low; 
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in small burial grounds no children graves could 
be observed, while at Sâncrai and Fântânele–La 
Gâța / Dealul Iuşului they were documented 
only in a few cases. However, in the case of the 
Fântânele–La Gâța / Dealul Iuşului cemetery it 
should also be taken into consideration that the 
cemetery is not entirely researched. Most of the 
females died between 25 and 35 years (probably 
birth complications or chronic diseases), while 
the males between 25 and 50 years. Senile, old 
persons of both sexes were identified.

The bio-archaeological analysis of the 
cremated bones is the sensitive part of the entire 
research (study of inhumation and cremation 
burials from Transylvania in the Iron Age). 
In all cases, especially from children graves, 
a significant part of the cremated skeleton is 
missing (over 90% of the human remains). In 
children graves, in most cases, only the skull 
was recovered from the pit (cranial vault and a 
few fragments from the facial bones), therefore 
it is possible that only a part of the skeleton was 
collected from the pyre. As such, in many situ-
ations, the weight of the human remains is not 
relevant.

The brown, black, yellow colour and in many 
cases the straight furrows on the bones show a 
lower firing temperature (520–650 °C), while 
the white, white-grey and white-blue colour 
and fractured bones in U-shape indicate higher 

24 For the discussion regarding double burials in the Carpathian Basin see: Berecki–Vaida 2017.
25 Ortner 2003, 590–593.

temperatures (Fig. 1). Often, the cremated 
human bones were collected together with 
carbon. Both in the Early and Late Iron Age 
horizons the greatest part of the cremated skel-
etons are missing.

In the Celtic horizon the child mortal-
ity is higher, especially at Fântânele–Dâmbul 
Popii cemetery, where some of the inhumation 
graves also belonged to children. The gender 
distribution is generally balanced, with a little 
higher percentage of females in Fântânele–
Dâmbul Popii. Double graves could be observed 
in several cemeteries from the Celtic hori-
zon: Sâncrai, Fântânele–Dâmbul Popii and 
Fântânele–La Gâța / Dealul Iuşului.24 The only 
paleo-pathological cases which could be identi-
fied on the examined cremated bones were the 
periodontal diseases (caries, dental plaque)25.

In conclusion it ca be stated that in both hori-
zons the communities had nutrition deficiency 
starting from childhood and several periodontal 
diseases could be observed in Late Hallstatt and 
Early and Middle La Tène cemeteries too. For 
future research, more accurate processing of the 
osteological material (CT analysis, etc) could 
be very useful and also a meticulous collection 
of human remains during archaeological exca-
vations is highly recommended to get as much 
data as possible from this type of archaeological 
discoveries.

Fig. 2. Fântânele–Dealul Iuşului / La Gâţa. Age 
distribution of the examined cremation graves.

Fig. 1. Fântânele–Dâmbu Popii. Age distribution of 
Celtic graves (inhumation and cremation burials).
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Fig. 3. Fântânele–Dâmbu Popii, grave no. 44. Cremated human bones.
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