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Anthropological Analysis of Two Cremation 
Graves Discovered in the Settlement of 

Zimandu Nou (Arad County)*

Luminiţa Andreica-Szilagyi

Abstract: Works for the introduction of sewage inside the former Takátsy manor house in the settlement 
of Zimandu Nou, in Arad, have revealed two funerary urns dated to the Early Bronze Age. The anthropological 
analysis has noted the fact that the cremated remains belonged to two individuals, one subadult and one female 
young adult. The white color of the calcined fragments suggest that the firing temperature was of ca. 900–1000 
ºC and the pattern of the fractures caused by the high temperature indicates the presence of soft tissue on the 
bones at the time of firing. 

Keywords: cremation graves, Early Bronze Age, Zimandu Nou, fracture pattern, firing temperature.

Introduction

The bone material analyzed here was found in two cremation tombs dated to the Early Bronze 
Age. The graves were discovered by chance in the end of the nineteenth century during Works for 
the introduction of sewage at the former Takátsy manor house in the settlement of Zimandu Nou 
in Arad1. The archaeological context cannot be interpreted due to the lack of observations made by 
archaeologists. The bone remains had been placed inside two urns that are rather well preserved and 
have protected, to a certain degree, the bone fragments against the action of taphonomic factors. 

During Prehistory cremation was a rather trying and complex process, requiring rigorous plan‑
ning and a high consumption of time, effort and resources2. The process of cremation involved the 
dehydration and oxidation of the body’s organic components and then of the skeleton under the influ‑
ence of three factors: time, temperature and oxygen3.

Materials and methods

After the separation of the human bones from the animal ones, I turned to identifying the first 
employing the osteology manual published by Matshes and his collaborators4. The cremation tempera‑
ture was established on the basis of the scale elaborated by Walker and his collaborators5 but also 
based on McKinley’s recommendations6. In order to determine the gender of the adult individual I 
took into consideration the thickness of the femoral diaphysis7 and the maximum diameter of the 
proximal epiphysis of the radius8; the approximation of the age was made following the degree of 
synostosis of the clavicle bone’s medial end9. The subadult’s age at death was estimated with the help 
of Ubelaker’s diagram10.

* English translation: Ana M. Gruia. 
1 Gogâltan, Sava 2016.
2 Lynch, O´Donnell 2007, 107.
3 McKinley 2000, 403.
4 Matshes et al. 2005.
5 Walker et al. 2008, 136, pl. 20–21.
6 McKinley 2000.
7 Wahl 1996, 352.
8 Robledo Acinas et al. 2007.
9 Buikstra, Ubelaker 1994, 43.
10 Ubelaker 1989.
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Study

M1 (inventory no. 1168)
There were preserved 30 recognizable fragments from the skull; those part of the cap are more 

numerous and represent parts of the frontal, parietal and occipital; the left petrous pyramid was also 
preserved among the temporal fragments. From the viscerocranium there were recovered three frag‑
ments from the zygomatic, two from the maxilla and two other from the mandible.

From the vertebrae a number of four fragments of articular processes, two spinous processes and 
13 vertebral bodies were identified, while from the second cervical vertebra one fragment consisting 
of the odontoid process with the upper articular processes was recovered. Still from the thoracic cage 
there were selected 24 rib fragments. The shoulder bone is represented by two fragments that could 
be attributed, namely one fragment from the glenoid cavity and another from the coracoid process. 
The coxal is rather better represented; there were identified the left pubic symphysis and the upper 
ileopubic ramus, one fragment from the right public symphysis, three fragments from the illiac crest 
and a number of five fragments from the illiac fossa.

Out of the long bones there were selected 19 recognizable epiphysis fragments: one distal epiph‑
ysis from the radius on the left side, the distal epiphysis of the tibia (the articular surface of the 
astragalus), four fragments from the proximal epiphysis of the femur, four fragments from the distal 
epiphysis of the humerus, 14 fragments of proximal epiphysis from the femoral head and the humeral 
head and one fragment from the upper articular face of the tibia. The diaphyses are represented by 
84 fragments, of which one can recognize three fragments from the femur. To the bones of the upper 
limbs there was attributed one metacarpus, two distal extremities and two proximal extremities from 
the metacarpal bones, two phalanges, one of which was possibly from the thumb. The lower limbs are 
represented by the trochleae of the left astragalus and the posterior articular face of the calcaneus.

From the dental apparatus there were recovered one fragment from the left maxilla; one should 
note the alveoli of the two permanent incisors, of the permanent skull and the alveoli of the two 
deciduous molars. The second fragment recovered from the maxilla is from the right side and contains 
alveoli of the permanent incisor 2 (which is also the only dental item preserved in its alveolus), the 
alveoli of the skull (both the permanent and the deciduous one), of the two deciduous molars and of 
the first permanent molar.

The fragment recovered from the mandible on the left side corresponds to incisor 1, incisive 2 and 
of the skull (permanent ones), deciduous molars 1 and 2, and the alveolus of permanent molar 1; all 
dental items have the crowns destroyed.

Thus, according to the scheme of dental eruption elaborated by Ubelaker11 one can approximate 
the fact that the individual under research was aged around 9–10 years at the time of death.

At the same time, I was able to note the fact that the osteological fragments measured between 5 
and 78 mm in length, weighed 838 grams and that the firing temperature was of 900–1000 ºC.

M2 (inventory no. 1169)
Very few fragments were recovered in this case from the skull. There were recovered six recogniz‑

able cap fragments: one from the occipital and two others from the area of the occipital protuberance; 
from the temporal, the left petrous pyramid and one fragment from the right temporal squama, while 
a single fragment was identified from the frontal. There were also nine fragments from the cap that 
could be attributed precisely. The viscerocranium is not represented by any bone fragment. 

The best preserved element of the spine is a thorax vertebra, missing the spinous process. The 
cervical vertebrae are represented by the relatively well preserved bodies of two vertebrae. Another 
recognizable fragment is one third from the body of a lumbar vertebra. There were also selected four 
fragments of spinous processes, one fragment of articular process, eight fragments from the vertebral 
bodies and one fragment from a transversal process with the corresponding vertebral foramen. The 
ribs are rather well preserved, being selected 25 rib fragments.

The scapular belt is represented by the medial epiphysis of one of the clavicles and two fragments 

11 Ubelaker 1989.
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from the shoulder bone (one fragment from the glenoid fossa and one from the scapular notch). Parts 
of the pelvis were identified as like eight coxal fragments, out of which there were attributed two frag‑
ments to the public epiphysis, one fragment to the acetabular fossa and one to the illiac fossa. 

The long bones are represented by 41 fragments of diaphyses, out of which one can recognize two 
fragments of radius diaphyses, one fragment from an ulna diaphysis and three fragments of femoral 
diaphyses. As for the epiphyses of the long bones, there were identified three fragments of proximal 
femur epiphyses and a single fragment of humeral head.

The bones of the limbs are represented by three fragments of tarsian bones and two fragments of 
phalanges.

The cremated bones measure between 5 and 69 mm, weigh a total of 524 grams, and were fired at 
a temperature of 900–1000 ºC.

It is rather difficult to determine the gender of cremated bodies, as usually very few osteolog‑
ical elements that can be used as gender indicators are recovered. In the present case the maximum 
diameter of the radius head12 (19.5  mm) and dimensions 213 (the thickness of the femur diaph‑
ysis) = 4.2 mm indicate the body of a female.

The only preserved bone element used as indicator of age is the medial end of one of the clavicles 
and it shows traces of suture (Fig. 1/4). This observation indicates an approximate age of 16–33 years14.

From a pathological perspective, the trace of disk prolapse is visible on the posterior margin of 
the thorax vertebral body (Fig. 1/3). This pathological affliction may represent the bone’s answer to 
severe mechanical pressure applied to the spine (for example lifting very heavy objects). Its onset can 
be directly related to physical exercise performed during life15.

Results

Firing temperature and bone fracture pattern due to temperature exposure 
When a fresh bone is submitted to certain temperatures and the firing of the external organic 

matter – fat, periost etc. – its surface becomes first black, shiny, almost like varnished. If the bone 
continues to be exposed to open fire, this effect gradually disappears, depending on the bone’s thick‑
ness, and its surface gradually become gray. Along the firing of the organic component color changes 
relatively quickly from black to gray and then gray changes slowly and un‑noticeably to almost white16. 
Some authors use these color variations to include the bones to certain firing degrees17.

In the case of both individuals, the majority of bone fragments are colored white, suggesting a 
complete degree of oxidation of the organic components18 and a firing temperature of 900–1000 ºC19. 
The presence of some bluish‑gray colored fragments among the completely oxidize bones is rather 
common. Bluish‑gray spots are visible on the outer part of a fragment from the diaphysis of the 
femur (left/right) of the individual with inventory number 1168 (Fig. 1/1). On the other hand, this 
coloration was identified on two fragments from the diaphyses of the upper limbs, on the inner side 
of the cortex. This might suggest that these fragments were submitted to temperatures high enough 
to determine the oxidation of the outer surface of the cortex, but insufficient for the bone’s inner 
structure20.

Some of the studies performed by Baby21, Binford22 or Thurman and Willmore23 have contributed 
to establishing the fracture pattern of bones submitted to incineration. In Zimandu Nou the trans‑
versal and concentric fissures, especially on the articular surfaces of the long bones and on fragments 

12 Robledo Acinas 2007, 47.
13 Wahl 1996, 352.
14 Krenzer 2006, 82.
15 González, Concepción 2004, 118.
16 Holck 2008, 96.
17 Walker et al. 2008.
18 McKinley 2000, 405.
19 Holck, 2008, 96; Walker et al. 2008.
20 Murray, Rose 1993.
21 Baby 1954, 1–17.
22 Binford 1963, 98–110.
23 Thurman, Willmore 1981, 275–283.
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of the skull cap (Fig. 1/2) suggest the presence of soft tissue on the surface of the bones at the time of 
incineration.

0 5 10 cm

1
2

3

4

Fig. 1. 1. Fragment from the femur diaphysis (left/right), from the individual inventory no. 1168, showing bluish‑grey 
areas specific to lower temperatures (300–400º C); 2. Cremated bones with transversal cracking and splitting, indicating 
that they were covered with flesh when incinerated (Inventory no. 1169); 3. The upper face of a thorax vertebra that 
displays disk prolapse (Inventory no. 1169); 4. Element for the determination of age – medial diaphysis of the clavicle 
with welding traces (Inventory no. 1169).

Weight of the osteological fragments
An evaluation of the quantity of recovered osteological fragments can provide data on the context 

of the incineration, the manner in which the remains were collected and deposited once the incinera‑
tion process was completed. For example, McKinley24 has recorded an average weight of 1752.6 g in 
the case of 15 incinerated skeletons (excluding the fragments smaller than 2 mm), while Warren and 
Maples25 have estimated an average weight of 2430 g on a lot of 91 skeletons (including all osteolog‑
ical fragments). A study performed on 306 skeletons incinerated during the modern period has indi‑
cated the fact that the skeletons determined as male had an average weight of 3379 g and those deter‑
mined as female weighed 2350 g26. In archaeological contexts, the rigor with which the incinerated 
osteological fragments are recovered plays a significant role in the final weight of the fragments27. For 
the Bronze Age McKinley28 has estimated that the average weight of incinerated fragments recovered 
from an urn was of 1000 g. 

Thus, the lower value of the weight of the osteological remains from Zimandu Nou (838 g in the 
case of the osteological material inventory number 1168 and 524 g in the case of the material number 
1169) can be explained through the incomplete collection of the incinerated bones once the process 
ended or the incomplete recovery of the bone remains on the part of those who have discovered the 
funerary urns. The weight of the bone remains included in this study is similar to that identified in 
the case of some finds from Ireland dated to the Bronze Age; a percentage of 54% of adult graves have 
recorded a weight of over 700 g, while a weight of more than 400 g was identified in the case of 70% 
of incinerated skeletons29. 

Unlike other studies on the Bronze Age that have noted a certain model of collection of the incin‑
erated items30, the inventory of the osteological remains from Zimanu Nou suggest non‑selective 

24 McKinley 1993.
25 Warren, Maples 1997.
26 Bass, Jantz 2004, 2. 
27 McKinley 1997, 139.
28 McKinley 2001.
29 Lynch, O´Donnell 2007, 121.
30 Lynch, O´Donnell 2007, 121–122.
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recovery; in both urns I have identified osteological remains from the skull, the scapular belt, ribs, 
vertebrae, long bones diaphysis and epiphyses, but also bones of the hands and feet. 

Conclusions

The anthropological analysis has indicated that the incinerated osteological remains belonged 
to a subadult of the infans II age group and to a female individual approximately 20–30 years old. 
In both cases one can speak of complete incineration, at temperatures higher than 800 ºC. The 
more reduced final weight of the incinerated bones may suggest a lower rigor in the collection 
process of the incinerated remains both by the people of the Bronze Age and by those who have 
discovered the urns in the nineteenth century. Another interesting aspect relates to the random 
collection of the osteological fragments after incineration, a fact suggested by the inventory of 
incinerated bones.

Since only three osteological remains with bluish‑gray coloration have been identified (on the 
individual with inventory number 1168), specific to a lower temperature (300–400 ºC), it is difficult 
to elaborate suppositions on the position of the body on the pyre. The presence of soft tissue on the 
surface of the bones at the time of incineration is suggested by the fracture pattern of the bone cortex.
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OTÉ Orvos‑ Természettudományi Értesitő, a Kolozsvári Orvos‑Természettudományi 

Társulat és az Erdélyi Múzeum‑Egylet Természettudományi Szakosztálya.
Palaeohistorica Acta et Communicationes Instituti Archaeologici Universitatis Groninganae.
PamArch Památky Archeologické. Praha.
Past and Present Past and Present. Oxford.
PIKS/PISC Die Publikationen des Institutes für klassische Studien/ Publicaţiile Institutului de 

studii clasice. Cluj‑Napoca.
PBF Praehistorische Bronzefunde. Berlin.
PMÉ Acta Musei Papensis – Pápai Múzeumi Értesítő.
PZ Prähistorische Zeitschrift. Berlin.
Rev. Muz. Revista Muzeelor, Bucureşti.
RIR Revista Istorică Română.
RMM‑MIA Revista Muzeelor şi Monumentelor. seria Monumente istorice şi de artă. Bucureşti.
RMMN Revista Muzeului Militar Naţional. Bucureşti.
Ruralia Ruralia. Památky Archeologické – Supplementum. Praha.
RVM Rad Vojvodjanskih Muzeja, Novi Sad.
SCIV(A) Studii şi Cercetări de Istorie Veche. Bucureşti.
SCN Studii şi Cercetări Numismatice. Bucureşti.
SlovArch Slovenská Archeológia. Nitra.
SIA Studii de Istoria Artei. Cluj Napoca.
SIB Studii de istorie a Banatului. Timişoara.
SKMÉ A Szántó Kovács János Múzeum Évkönyve, Orosháza.
SMIM Studii şi Materiale de Istorie Medie. Bucureşti.
SMMA Szolnok Megyei Múzeumi Adattár. Szolnok.
SMMIM Studii şi Materiale de Muzeografie şi Istorie Militară. Bucureşti.
Starinar Starinar. Arheološki Institut. Beograd.
StCl Studii Clasice, Bucureşti.
StComBrukenthal Studii şi comunicări. Sibiu.
StudArch Studia Archaeologica. Budapest.
StudCom Studia Comitatensia. Szentendre.
StudUnivCib Studia Universitatis Cibiniensis. Sibiu.
StudCom – Vrancea Studii și Comunicări. Muzeul Judeţean de Istorie și Etnografie Vrancea. Focșani.
StudŽvest Študijne Zvesti Arheologického Ústavu Slovenskej Akademie Vied. Nitra.
Symp. Thrac. Symposia Thracologica. Bucureşti.
Tempora Obscura Tempora Obscura. Békéscsaba 2012.
Tibiscus Tibiscus. Timişoara.
VAH Varia Archaeologica Hungarica. Budapest.
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VMÉ A Vas megyei Múzeumok Értesítője
Ziridava Ziridava. Arad.
ZM A Vas megyei Múzeumok Értesítője
ZSA Ziridava Studia Archaeologica. Arad.




