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Abstract

This article utilises skeletal evidence (n = 57) from settlement fea-
tures and graves at Unterhautzenthal, Lower Austria, to outline our
methodological approach to researching motherhood in prehistory.
Unterhautzenthal includes the grave of a pregnant teenager, a triple
burial of a woman with two children and a family grave of a man,
woman and baby; additional women’s graves include remains of
neonates and young children. Comparing archaeological context in-
formation with osteobiographical data allows us to draw inferences
about the social status of women and the ways Bronze Age moth-
erhood was conceptualised. The archaeological approach includes
a gender and age analysis of material culture and Social Index cal-
culations. The osteological analyses include age at death, sex, body
height, health indicators, and pathologies, with an emphasis on pelvic
changes. Physical traces that may relate to strain through pregnancy
and childbirth were explored in detail. In addition to morphological
assessment of the entire skeletal collection, we applied tooth cemen-
tum annulation analysis, *C dating, and 8”C/3"N isotope analysis
to selected individuals. These data, in conjunction with demographic
modelling, enable us to draw conclusions about women’s age at first
pregnancy and the average number of children per woman, as well as
the cultural and social context of motherhood.

Keywords
Motherhood, women, sex, gender, Early Bronze Age, Austria,
Unterhautzenthal.

Zusammenfassung — Mutterschaft im frihbronzezeitlichen Un-
terhautzenthal, Niederosterreich

Dieser Artikel stellt unseren methodischen Ansatz zur Erforschung
von Mutterschaft in der Urgeschichte anhand von Skelettresten
(n = 57) aus Siedlungs- und Grabbefunden von Unterhautzenthal,
Niederosterreich, vor. Die Individuen umfassen unter anderem eine
schwangere Jugendliche, eine Frau mit zwei Kindern und eine Frau,
die mit einem Baby und einem Mann in einem Familiengrab bestattet
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wurde. In weiteren Frauengribern wurden Reste von Neugebore-
nen und Kleinkindern gefunden. Der Vergleich archaologischer
Kontextinformationen mit osteobiografischen Daten erlaubt es,
Schlussfolgerungen uber den sozialen Status von Frauen zu ziehen
und daruber, wie Mutterschaft in der Bronzezeit konzipiert war. Der
archiologische Ansatz schliefft eine Gender- und Altersanalyse der
materiellen Kultur und Sozialindexberechnungen mit ein. Die osteo-
logische Analyse umfasst Sterbealter, Geschlecht, Korpergrofie, Ge-
sundheitsindikatoren und Pathologien, mit einem Schwerpunkt auf
Beckenmerkmalen. Korperliche Spuren, die sich moglicherweise auf
die Belastung durch Schwangerschaft und Geburt beziehen, wurden
im Detail erforscht. Neben der morphologischen Beurteilung aller
Individuen wenden wir Zahnzementanalysen, *C-Datierungen und
die Analyse von §"C/3""N-Isotopenverhiltnissen bei ausgewihlten
Individuen an. In Verbindung mit demografischen Modellen ermog-
lichen diese Daten Ruckschlusse auf das Alter der Frauen bei der
ersten Schwangerschaft, die durchschnittliche Kinderzahl sowie den
kulturellen und sozialen Kontext von Mutterschaft.

Schlusselbegriffe
Mutterschaft, Frauen, biologisches Geschlecht, soziales Geschlecht,
Frihbronzezeit, Osterreich, Unterhautzenthal.

1. Introduction

Motherhood and early child rearing are among the mostim-
portant, and yet underexplored, building blocks of Bronze
Age societies. Since they are often interpreted as natural,
normal, and inevitable parts of women’s lives instead of
sets of cultural practices, there is little information available
on how motherhood was conceptualised in prehistoric so-
cieties. This includes bio-anthropological data such as the
women’s age at first pregnancy, the typical time gap between

births, and the average number of children a woman had, as
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well as the cultural and social context of motherhood de-
rived from archaeological data.

Social responses to pregnancy, birth and early child
rearing, as well as the link between women’s reproductive
status and social status are explored in a series of case studies
investigated within the framework of the project The So-
cial Status of Motherhood in Bronze Age Europe. The pro-
ject explores whether and how the social status of women
changed as they became mothers and how reproduction was
culturally embedded in Bronze Age central Europe.

This article utilises the cemetery of Unterhautzenthal
as a pilot study to outline our methodological approach to
researching motherhood in prehistory. This approach s still
being formulated and refined as more and more case studies
are added to generate a comprehensive picture of Bronze
Age motherhood. Crucial to this investigation is the seam-
less integration of archaeological, anthropological, forensic,
and demographic approaches, supplemented by genetic and
isotopic data, building on good-quality published settle-
ment and cemetery excavations. Unterhautzenthal is very
suitable for this pilot study, as settlement and cemetery
features have been recently excavated and published from
an archaeological point of view; drawings and catalogues
of finds, plans and maps are accessible thanks to the work
of Ernst Lauermann.! So far, however, only a preliminary
age-at-death and sex assessment has been available, which
made further analysis of the skeletal remains of paramount

importance.

2. Early Bronze Age Eastern Austria
Early Bronze Age? eastern Austria is characterised by
small-scale communities that inhabited settlements of a
few houses and practiced farming and animal husbandry.?
Bronze objects such as jewellery, weapons, and tools had
an established place in society and enabled wealth to be ac-
cumulated and stored as well as displayed and distributed.
Lower Austria, north of the Danube, is part of the large,
central European cultural complex of the Unétice Culture,*
distributed from Thuringia and Saxony over Bohemia and
Moravia to Silesia, Slovakia and Lower Austria. Heavy, cast
bronze objects were preferred in this area, and the presence
of some princely graves® suggests a complex social order.
The majority of the dead were buried in small groups
of graves near the settlements. About 150 cemetery sites
are known in Lower Austria north of the Danube, but
only about ten encompass more than ten graves.® For a

LAUERMANN 1991a. — LAUERMANN 1991b. — LAUERMANN 1995.
About 2150-1700 BC: cf. STocKkHAMMER et al. 2015.
NEUGEBAUER 1994.

LAUERMANN 2003.

E.g. KienLIN 2008.

LAauErMANN 2003, 500.
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representative sample of the Austrian Unétice complex, we
selected the well-preserved skeletal material from Fels am
Wagram,” Schleinbach,® Unterhautzenthal® and Zwingen-
dorf' to analyse within the framework of our project.
Bodies were usually interred in flexed positions in single
graves. In contrast to the area south of the Danube in Low-
er Austria, where a strict gendered placement of bodies was
practiced (e.g. at Franzhausen, Pottenbrunn, and Gemein-
lebarn)," both men and women in the Unétice group were
usually buried on their right side with their heads towards
the south. Some variation in the positioning of bodies is ob-
served and the presence of double and multiple graves allows
insights into family relationships.!? The secondary re-open-
ing of graves in the Moravian-Austrian area of the Unetice
Culture was more common than in other areas, " but still not
quite as widespread as was the case south of the Danube.!*

3. Unterhautzenthal and Its Human Remains

The site of Unterhautzenthal, situated approximately 30 km
north-west of Vienna, was discovered in 1985, and excavated
by the Lower Austrian County Museum MAMUZ Schloss
Asparn under the directorship of Ernst Lauermann in the
years 1987 and 1989-1994."° The first eight individuals were
discovered in the course of settlement excavations; some
bodies were deposited in re-used storage pits, whereas oth-
ers were found in rectangular, south-north oriented grave
pits.® Magnetometry revealed a small cemetery towards

7 ENGELHARDT 1973.

8 RETTENBACHER 2004.

9 LAUERMANN 1991b. — LAUERMANN 1995.

10 WEWERKA 1982.

11 BERTEMES 1989. — NEUGEBAUER 1991. — NEUGEBAUER, NEUGE-
BAUER 1997. — BLESL 2006.

12 Cf. REBAY-SALISBURY in press.

13 StucHLiK 1990, 165.

14 Cf. SPRENGER 1999.

15 LAUERMANN 1991a. — TESCHLER-N1CcOLA, BERNER 1991. — LaU-
ERMANN 1992. — LAUERMANN 1993. — LAUERMANN 1995. — LAUER-
MANN 1997. — LAUERMANN, PUCHER, SCHMITZBERGER 2001. — LAU-
ERMANN 2003.

16 LAUERMANN 1991b. — In the original excavation documentation,
all recorded features were called “Verfarbung® (literally: discolour-
ation) and given a continuous number. In this article, we translate
‘Verfarbung’ as feature and use it as “Verfarbung’ was used; an over-
arching term that encompasses graves, settlement pits with burials,
and contexts that could not be more clearly defined. The term grave is
reserved for physical structures that appear to have been specifically
built for burials, i.e. the deposition of one or more dead bodies. We
aim to preserve the original numbering system and retain one single
number for features, graves, and the individuals found in them. For
the most part, two or more individuals in a feature were differentiated
by adding the letters A, B and C. However, this system was initiated
during the course of excavation and has been applied inconsistently
(hence Feature 95 = Grave 95 contains the three individuals 90, 90A
and 90B, whereas Feature 122 = Grave 122 contains the individuals
122A,122B and 122C).
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Table 1. Radiocarbon dates of five individuals from Unterhautzenthal.
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Beta no. Individual Sex Age Conventional age | Calendar calibration (probability)

469622 27B - 6 years 3550 +/- 30 BP 1976-1861 cal BC (67.7 %); 1853-1772 cal BC (26.9 %)
469618 95 female 35-45 years 3580 +/-30 BP 2028-1878 cal BC (94.2 %); 1839-1828 cal BC (1.2 %)
469619 95A - 3—4 years 3540 +/- 30 BP 1955-1767 cal BC (95.4 %)

469620 105 - 2-3 years 3530 +/-30 BP 1943-1763 cal BC (95.4 %)

469621 122B female 17-20 years 3580 +/- 30 BP 2028-1878 cal BC (94.2 %); 1839-1828 cal BC (1.2 %)

the east of the settlement features, which was subsequently
fully excavated. Although some later settlement activities
disturbed the area, the boundaries of the cemeteries were
identified and the cemetery originally seems to have com-
prised about 40 to 50 graves.”

AMS Radiocarbon dates taken from five individuals
(Table 1) suggest that the cemetery was likely not used for
more than a century and that the western and eastern parts
were roughly contemporaneous.!® All dates overlap be-
tween 1943 cal BC and 1878 cal BC, with an overall range
of 2028-1763 cal BC. The combined dates of individuals 95
and 95A, which were probably deposited during one funer-
ary event, range between 1935 and 1885 BC.

Within the typo-chronological framework, the earliest
graves date to Bronze Age Alb, the latest to Bronze Age
A2a.Y Two of the radiocarbon-dated skeletons were buried
with typo-chronologically significant dress pins: a Schlei-
fenkopfnadel was found in Grave 95, dated to 2028-1878 cal
BC or Bz A1b, and a Hitlsenkopfnadel in Grave 105, dated
to 1943-1763 cal BC or Bz A2a. These two data points thus
correspond to the conventional sequence of pin develop-
ment, but they do not exclude the simultaneous use of the
two pin types.?

The results of an initial sex and age assessment as well as
the physical characterisation of the individuals carried out
by Maria Teschler-Nicola and Margit Berner in the 1990s

17 LAUERMANN 1995, 5.

18 AMS radiocarbon dating was performed at Beta Analytic on bone
collagen extracted with alkali. Conventional radiocarbon ages (BP)
were corrected for natural and laboratory induced total isotopic frac-
tionation effects and calibrated with BetaCal3.21 using the INTCAL
2013 atmospheric reservoir database. — See REIMER et al. 2013.

19 LAUERMANN 2003, 619.

20 RUCKDESCHEL 1978. — STOCKHAMMER et al. 2015, 8.

were included in the original site publications.?! Building on
these studies, the anthropological re-analysis of the skele-
tal remains for the purpose of understanding motherhood
was undertaken by Doris Pany-Kucera and Michaela Span-
nagl-Steiner and focussed specifically on pelvic features,
which may relate to birth events, as well as selected palaeo-
pathological changes, which provide insights into health,
disease, and living conditions in the early Bronze Age more
generally (Appendices 1-2).

In the course of this work, the sex of the individual from
Grave 108 was corrected to an adolescent male individual
and the individual from Grave 123 was corrected to a mature
female individual.2 The age of nine individuals was correct-
ed: the child from Feature 105 was probably only 2-3 years

21 TESCHLER-NICOLA, BERNER 1991. — LAUERMANN 1995. — The
skeletal remains from Unterhautzenthal are curated by the Anthro-
pological Department of the Natural History Museum in Vienna, ex-
cept for the two children from Feature 27, which are exhibited at the
Museum MAMUZ Schloss Asparn.

22 Methods of sexing adapted from Topp 1920. - WoLrr-HEIDEG-
GER 1954, — AcsAD1, NEMESKERI 1970. — SziLvAssy 1978. — UBELAKER
1978. — FEREMBACH, SCHWIDETZKY, STLOUKAL 1979. — LovEjoyY et
al. 1985a. — LovEjoy et al. 1985b. — MEINDL, Lovejoy 1985. — SzIL-
vAssy 1988. — BRooks, SUCHEY 1990. — BuiksTrA, UBELAKER 1994,
— BrRUZEK 2002. — WHITE, BLAack, FoLkENSs 2012 include a macro-
scopic assessment of the following features: Cranium: glabellar re-
gion, superciliary arch, frontal and parietal eminence, frontal incli-
nation, mastoid process, zygomatic process, relief of nuchal plane,
external occipital protuberance, zygomatic process, zygomatic bone,
supraorbital margin, shape of orbits; Mandible: total aspect, mental
eminence, mandibular angle, inferior margin; Pelvis: praeauricular
sulcus, greater sciatic notch, subpubic angle, arc composé, complete
pelvis, obturator foramen, body of ischium, iliac crest, iliac fossa,
greater pelvis, acetabular fossa/femoral head; Long bones: robustic-
ity of humerus and femur. Characteristic features were graded be-
tween +2 (definitely male) and -2 (definitely female) and weighted
according to their relevance. Pelvic features were given more weight
than cranial features.
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Table 2. Summary of the results from tooth cementum annulation analysis of 14 individuals from Unterhautzenthal, compared to morpho-

logically determined sex and age. The means and standard deviations of the TCA counts were calculated from three independent counts of

subsequent cross-sections of the middle third of premolar roots from the lower jaws. Age at death is calculated by adding the means of counts

to the average tooth eruption ages (after ALQAHTANI, HECTOR, LIVERSIDGE 2010). An error range of +5 years is assumed for the resulting age.

Histo ID | Individual | Sex Age Tooth TCA counts in Average tooth | Estimated TCA age in
3 sections eruption in years
years®
FDI Mean SD Mean +
indetermined
5549 38A 14-15 34 7.0 1.0 10.5 17.5 5.0
(+ foetus)
5550 90 female 40-50 45 26.3 0.6 11.5 37.8 5.0
5551 93 female 35-45 35 24.7 1.5 11.5 36.2 5.0
5533 95 female 35-45 44 31.0 2.0 10.5 41.5 5.0
5534 100 female 17-25 45 8.0 0.0 11.5 19.5 5.0
5552 102 female? 25-35 44 19.0 1.0 10.5 29.5 5.0
5535 103A female 16-20 35 10.0 1.4 11.5 21.5 5.0
5553 116A female 45-60 45 35.0 2.0 11.5 46.5 5.0
5531 122A male 35-40 34 34.0 4.2 10.5 44.5 5.0
5532 122B female 17-20 45 9.3 1.2 11.5 20.8 5.0
5554 123 female? 40-50 44 33.0 1.4 10.5 43.5 5.0
5555 124 male 35-50 44 50.0 2.0 10.5 60.5 5.0
5556 128 female 40-50 44 47.7 0.6 10.5 58.2 5.0
5557 134 female 3040 44 9.7 0.6 10.5 20.2 5.0

*ALQAHTANT, HECTOR, LIVERSIDGE 2010 for combined sexes.

old at death, the adolescent male from the settlement pit
Feature 18 between 14 and 15 years old. Other age correc-
tions concern adult and mature individuals and are usually
within five years (16, 109A, 111, 116, 125, 128 and 138).%
Tooth cementum annulation (TCA) analysis was con-
ducted in a pilot study? that included fourteen individuals
from Unterhautzenthal, two men (122A, 124) and twelve
women (38A, 90,93, 95,100,102, 123,128,134, 103A, 116A,
122B). TCA is primarily used as a histological alternative

23 Methods of ageing adapted from Topp 1920. - WoLrr-HEIDEG-
GER 1954. — Bass 1971. — Fazekas, K6sa 1978. — STLoukAL, HANAK-
OVA 1978. — SziLvAssy 1978. — UBELAKER 1978. — K&sa 1989. Age
at death in children was determined following WoLrr-HEIDEGGER
1954. — Bass 1971. — Fazekas, K&sa 1978. — STLOUKAL, HANAKOVA
1978. - UBELAKER 1978. - K&sa 1989. — LEwis 2007. — CUNNINGHAM,
SCHEUER, BLACK 2016 are based on bone length measurements, tooth
eruption patterns and epiphyseal fusion in children; adults are aged
on the basis of tooth abrasion, changes at the pubic symphysis, fusion
of endo- and ectocranial sutures, changes at the sternal joint surface of
the clavicle and epiphyseal fusion.

24 F. Kanz, K. Rebay-Salisbury and D. Pany-Kucera are currently
preparing a paper titled “Using tooth cementum annulation for age
estimation, seasonality and life event investigations in Bronze Age
individuals from Austria: a pilot study”.

to morphological age estimation; this method counts and
analyses incremental growth lines of dental cementum in
thin sections derived from the roots of teeth (Table 2). Each
pair of alight and a dark band corresponds to a full seasonal
cycle; adding the number of paired lines to the estimated
year of eruption of the analysed tooth? indicates the histo-
logical age of the individual.?¢ In addition to age and possible
season of death, some studies?” have pointed out that lines of
increased thickness correspond to life events such as preg-
nancies, skeletal traumata and certain diseases.

Four previously undocumented individuals were
identified in the skeletal collection. Feature 38, the grave
of a 14-15-year-old adolescent, also included cranial and
post-cranial elements of a foetus/neonate. Grave 109 in-
cluded a 50-60-year-old mature woman as well as the femur
of foetus/neonate. The 16-20-year-old adolescent woman
from Feature 103 was buried with the humerus and scapula

25 ALQAHTANI, HECTOR, LIVERSIDGE 2010.

26 E.g. WITTWER-BACKOFEN, GAMPE, VAUPEL 2004. — BERTRAND et
al. 2016. - BLoNDI1AUX et al. 2016. — Naj1 et al. 2016.

27 KAGERER, GRUPE 2001. — STROTT, GRUPE 2003. — KNOTHE, KUN-
Z1E 2009.
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Fig. 1. Morphological age and sex distribution of the individuals from Unterhautzenthal.

of a c. three-year-old child. Vertebral arches of a 4-6-year-
old child were found with the remains of a 45-60-year-old
mature woman from Grave 116. The individual from Fea-
ture 121 could not be located in the collection of the An-
thropological Department of the Natural History Museum
in Vienna.

In total, the number of individuals excavated at the set-
tlement and in the cemetery of Unterhautzenthal stands
now at 58, 57 of which were anthropologically analysed for
this study. Of these, 17 were identified as female and 13 as
male. The basic morphological characteristics of skull, man-
dible and pelvis for sex assessment were consistent for the
sexes, and there were no contradictions with the archaeo-
logical determination of gender via association with grave
goods. The population included 32 (55 %) individuals un-
der 20 years of age. Fourteen children died under the age of
five, including two foetuses/neonates, one 3—6-month-old
and one 1-year-old. Ten individuals were between 5 and 15
years of age at death (Fig. 1).

4. Burial Practices at Unterhautzenthal

4. 1. Grave Structures and Body Placement

Bodies were found both in settlement features and in grave
pits. They were usually recovered singly, with several ex-
ceptions: Feature 27, a re-purposed storage pit, contained
two children in an embrace (Fig. 2); Feature 95 was the
grave of a woman with two children; and Feature 122 was

the grave of a man, a woman, and a baby. Further seeming-
ly single graves included the disarticulated remains of chil-
dren. Repurposed storage pits, round in form and slightly
wider at the bottom than at the top, held the remains of three
men, the individuals 16, 18 and 23. The pits were 1.7,2.3 and
2.1 m deep and measured and 2.9 by 2.7 m, 3.3 by 2.9 m, and
1.2 by 1.2 m respectively.

Graves were normally rectangular in shape, with depth
varying from 0.4 to 2.5 m and clearly dependent on age and
gender. The shallowest graves were used for children and
the deepest for men. The average grave depth for children
under 14 is 1.08 m (0.4 to 2.2 m), whereas it is 1.38 m for
adolescents and adults (0.7 to 2.5 m). Women were buried
in graves averaging 1.3 m in depth (0.75 to 2.2 m), whereas
men were buried 1.5 m deep (0.7 to 2.5 m). The area at the
bottom of the features, although not recorded in all cases,
averaged 2.7 m’. Again, age and gender accounted for most
of the variability: on average, children under 14 occupied
only 1.7 m? (1.4 to 6.4 m in a triple burial), adolescents and
adults 3.4 m?(1 to 6.4 m?), women 2.8 m? (1.01 to 6.4 m?) and
men 3.8 m?(1.13 to 6.4 m?). Remains of wooden coffins were
documented in four cases (features 81, 90, 111 and 116), all
in adult male and female graves of considerable depth. It
is likely that other individuals were also buried in wooden
structures that were not preserved.

Almost all bodies were placed on their right side, with
arms bent in front of the body and legs flexed to varying
degrees. Several bodies were packed tightly with extremely
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Fig. 2. The children from Feature 27, a two-year-old (left) and six-
year-old (right) in an embrace, preserved in situ and displayed in the
Museum MAMUZ Schloss Asparn (Photo: K. Rebay-Salisbury).

flexed legs. The extent of the body-flexing does not appear
to be related to age, gender, or the size of the grave pit. The
9-11-year-old in Feature 136, for example, was packed
tightly into the grave pit, whereas the 14-15-year-old only
occupied about a quarter of Feature 38.

This ‘regular placing’ was followed, with some vari-
ations, for both the settlement and cemetery deposition.
The individual from Feature 16, a 35-50-year-old man was
placed on his right side along the wall of a storage pit; the
30-50-year-old man from pit 23 was placed in half-prone
position, but also flexed and on the right side.

Of the 48 bodies for which the position could be de-
termined, 41 were found lying on their side, one in prone-
flexed position and five in supine-flexed position (with up-
per bodies on the back and legs flexed). The upper body
of the 2-3-year-old child from Grave 105 was found in a
supine position, although the legs were flexed and tilted to
both sides. The child was found to bear extensive new bone
formation at the dorso-lateral side of the femoral shafts
— a possible case of scurvy that may explain the unusual

position. Only one body, that of a 35-50-year-old female
from Grave 88, was placed in an entirely supine position,
with arms parallel to the body and the right hand in the pu-
bic area.

The right body side was preferred for 42 burials. In the
double burial, Feature 27 (Fig. 2), which included two chil-
dren in an embrace, the normative right side was reserved
for the older, the 6-year-old child, whereas the 2-year-old
was placed in the opposite position. This may reveal an
age-based ranking. In the triple burial, Grave 122, both the
adolescent woman and the adult man were found lying on
their right sides with the woman placed in front of the man.
The location of the baby is not known. The body of the
3.5—4-year-old from Grave 87 was found disturbed, but
the legs may have been flexed to the left side. Similarly, the
30-40-year-old woman buried in Grave 134 was found in
a supine position, whilst her legs were flexed and tilted to
the left side.

The prevailing body orientation was with the head to the
south/south-west, south, and south-west (average 197°),
with a few exceptional cases oriented to the north (86, a
40-60-year-old man, 93, a 35-45-year-old female with trac-
es of interpersonal violence, and 129, a 3-5-year-old child).

Grave 95, a triple burial, held the remains of a
35-45-year-old woman and two children. The younger
child, a 2-3-year-old, was placed parallel to, and in front of,
the head of the woman lying on her right side, head to the
south-west, whereas the elder child, about 4-5 years old,
was placed in the empty space behind her legs with a north-

west orientation.

4.2, Material Culture and the Life-Cycle

Most bodies at Unterhautzenthal were found with jewel-
lery, bronze dress elements, tools, and/or pottery; only 12
were found entirely without material culture. The selection
of grave goods was closely connected to the buried person’s
gender and age, whereas differences in social status seemed
to play a lesser role.

Amongst the most common functional bronze artefact
types are pins. They appear in graves of children as young as
two years old, and remain in use into mature age. Pin types
include Rollenkopf, Schleifen- and Hilsenkopfnadel ® Two
pins were found with the 3.5-4-year-old in Grave 87, in
the chest/shoulder region and behind the cranium. A pair
of bronze pins was present in the chest/shoulder region of
Individual 101, a 12-year-old buried with a dagger. Single
bronze pins were found in 13 graves, of which six were un-

der 20 years old, and seven over 20 years (three men and six

28 LAUERMANN 1995, 85.
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women). Pins were sometimes found positioned in the head
area in a manner that suggests their use as fasteners for skins
or textiles to wrap the body (e.g. 95, 99, and 105). The most
common location, however, was the shoulder/chest region,
in particular the right shoulder (e.g. 102, 103A and 111). A
bone pin was placed behind the head of the mature woman
in Grave 90.

Bronze awls found in similar positions as pins in adult
male graves might represent objects of the same functional
type. Bronze awls were discovered in front of the chest area
in Feature 94 and near the pottery set placed in front of the
face in Feature 111. Bone awls were found with one adoles-
cent man and four women of all ages. A bone awl took the
place of a pin in the shoulder/chest area of the mature wom-
an in Feature 125. Bone awls were found behind the pelvic
area of the man in Grave 81 and the woman in Grave 123.
In Grave 102, an awl was found in front of the woman’s
pelvic area and in Grave 103, another had been placed near
the woman’s feet.

An Osenbalsring was part of the elaborate jewellery
assemblage of the woman in Grave 90, who also had a Spi-
ralrollchen necklace. It has been suggested that the man in
Grave 81 may have originally had a neck-ring that was re-
moved during grave re-opening, as the cervical vertebrae ap-
pear dislocated.?” Bronze band neck-rings were associated
with a 3—4-year-old and an eight-year-old. Spiralrolichen
necklaces are composed of a number of small bronze spi-
rals and worn around the neck. Only a few graves contained
whole necklaces, most only contained a few individual spi-
rals. They were found with a 5-6-year-old, an eight-year-
old, and with women of adolescent to adult age (14-18, 16—
20, 17-25,25-35, 40-50, and 40-50 years old). In Grave 122,
the necklace associated with the 35-40 year-old male (122A)
could also have belonged to the co-buried 17-20-year-old
woman (122B) in the same grave; the bones were found
heavily disturbed.

Noppenringe, common bronze jewellery items, were
found in 20 graves. They appeared in graves of children per-
haps as young as 1.5-2 years (Grave 131, Noppenring re-
constructed on the basis of green bone discolouration) and
without question from the age of 3.5-4 (Grave 87). They
were found in women’s graves of all age brackets up to old
age (45-65, Grave 138). Large Noppenringe were found in
the pelvic area of graves 88,100 and 102* and were probably
part of the costume (e.g. rings for woven belts). The only
male individual with whom wire fragments of Noppenringe

20 LAUERMANN 1995, Fig. 8. — See below for a discussion of this
grave’s disturbance.
30 LAUERMANN 1995, 86.

were found was the 35-50-year-old from Grave 83. The
bronze fragments were found under the skull and were
therefore probably worn on the right side of the head. The
8-9-year-old child from Grave 127 had wire fragments of
Noppenringe in exactly the same position.

Arm-rings were primarily worn by children; they were
associated with the graves of children aged 0-6, 2, 2.4-3,
3—4, 3-5, 4-5 and 6-8-years. In addition, a 12-year-old boy
(Grave 101), an adolescent female (14-18 years old, Grave
99), and an adult male (35-50 years old, Grave 124) wore
arm-rings. Two types of arm-rings can be distinguished at
Unterhautzenthal: simple, thin bronze wire rings and solid
cast ones.*! The six-year-old from Grave 89 had wire arm-
rings on both lower arms, but most individuals wore a single
one. The adult male in Grave 124 was the only one who
wore his on the left arm; individuals from graves 101, 105
and 133 wore arm-rings on the right arm. The arm-ring in
Grave 133 was worn by a 3—4-year-old, sickly child, who
had a badly healed fracture of the right humerus. There was
no arm-ring recovered in Grave 129, but the right ulna of the
3-5-year-old was stained green, so it seems likely that the
object was removed after decomposition of the body. The
wire arm-rings worn by small children such as the ones from
graves 89, 96 and 103 look very similar to Noppenringe with
a diameter of 46 cm: it is possible that mothers gifted their
children one of their own dress items as arm-rings during
the funerary ritual.

Jewellery of materials other than bronze include an am-
ber bead found with the 2-3-year-old child from Grave 105
and dentalia, jewellery components made of marine mol-
luscs of the genus Dentalium, which were found in the hair/
head region of two mature women aged 35-50 and 40-50
(88, 123).

Daggers® were found with four burials; three securely
sexed as males: 81 (aged 17-20), 111 (aged 30-40) and 83
(aged 35-50). Another one was found in Grave 101, that of
a 12-year-old. The position of the daggers suggests that in
most cases they were placed near the hands. The dagger in
Grave 81 was found under the left phalange, in the right
elbow/lower arm region, the dagger in Grave 83 was found
under the right lower arm, and the dagger in Grave 101 near
the right shoulder; only in Grave 111 was the dagger found
slightly off the body near the pottery placed close to the
head. The 4-5-year-old buried with a woman and another
child in Grave 95 was associated with a bone ring similar
to the one from Grave 83, where it covered the end of the

31 LAUERMANN 1995, 86.
32 Of the Griffplatten type: LAUERMANN 1995, 85.
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dagger’s hilt; the excavator interpreted it as a pendant,® but
it might be indicative of a dagger.

Small cutting blades made of chert were found in the
graves of four women (103A aged 16-20, 93 A aged 20-25,
95 aged 3545, and 116 aged 40-60). All but the heavily dis-
turbed Individual 93 A were possible mothers (see below).

The average number of pottery vessels associated
with each individual is 2.14, about 3 vessels per grave. All
18 women had pottery vessels in the graves; the average
number per woman is 3.2. Four out of 14 men had no ce-
ramic grave goods, and the average number is lower than
that of the females, with 2.4 per male. Neonates are not asso-
ciated with pottery; the youngest child with a small beaker
is the 1.5-2-year-old from Grave 131. One bowl was found
in Grave 105 with a 2-3-year-old, and another small beak-
er was found associated with the 3—4-year-old in the triple
burial, Grave 95. From the age of about four, pottery sets
are common in children’s graves just as they are for adults.

In summary, the only gender specific pieces of material
culture for men were daggers. Moreover, men wore fewer,
often single, pieces of bronze dress elements or jewellery
in comparison with females. Women tended to adorn their
hair and neck with Noppenringe, Spiralrolichen and oth-
er rings; older women are often found in association with
Dentalium jewellery. Arm-rings and perhaps amber were
typically associated with children. The age of social recogni-
tion of gender, interpreted as whether the Unterhautzenthal
community buried a child as a typical woman or a man, ap-
pears to be relatively young; the 7-8-year-old in Grave 104
had an assemblage with a full set of pottery and jewellery,
including dress pin, neck-ring and set of Lockenringe, no
different than that expected for a woman. The 12-year-old
from Grave 101 was buried with a dagger as a man.

4.3. Grave Re-Opening, Object Removal and the Reconstruc-
tion of Missing Grave Goods

Grave re-opening, the removal of objects, and the disar-
ticulation or removal of bones are common phenomena in
the early Bronze Age. In comparison to other regions, the
Moravian-Austrian region of the Unétice complex seems
particularly heavily affected, with re-opening rates between
44 and 80 %.* South of the Danube, in the Unterwolbling
group, grave robbing was likewise undertaken on a large
scale, with evidence that several graves were opened at the
same time and body parts of some individuals distributed
over several graves.’> At Franzhausen I, a reconstruction of

33 LAUERMANN 1995, 88.
34 STUCHLIK 1990, 165.
35 NEUGEBAUER 1991. — NEUGEBAUER 1994, 140.

missing bronze objects on the basis of green discolouration
on the bones yielded good results.* This method, howev-
er, relies on a number of preconditions, including that the
decomposing body had sufficient contact with the bronze
items, and that the copper salts had enough time to diffuse
into the bone matrix.

The level of grave disturbance is difficult to ascertain for
Unterhautzenthal, in part due to much later settlement ac-
tivities. The excavator recorded disturbance to 63% of the
graves in the cemetery.” The bone preservation of some very
young individuals was too poor to determine whether they
had been disturbed. In some individuals, the dislocation of
bones was very minor and affected primarily the neck and
chest region, whereas the rest of the body was found in situ.
This may be evidence for disturbance, or may be explained
by bioturbation, decomposition or other taphonomic pro-
cesses. Some movement of the clavicle through gravity, for
example, is to be expected when the body decomposes in a
void.

In comparison to comparable cemeteries south of the
Danube, such as Franzhausen I or Pottenbrunn,”® the
graves appeared to be relatively intact; many of the disturbed
individuals had some, if not all bronze grave goods still pres-
ent and for all but two individuals, the original body posi-
tion could be inferred from the bones in situ. Grading the
level of disturbance is, of course, subjective. For this study,
we considered 33 individuals as undisturbed, 9 as minimal-
ly disturbed, 13 as severely disturbed, and 3 as completely
disturbed. The individual in Grave 93, for example, had dis-
articulated bones in the chest area, but many of her bronze
wire Noppenringe were still present. Grave fill and dislocat-
ed neck vertebrae of the male individual in Grave 81 sug-
gested to the excavators that a neck-ring had been removed,;
and yet the dagger and dress pin were still present and the
skeleton seems otherwise undisturbed. The dislocation of
the vertebrae may be due to rodents or the collapse of the
wooden coffin structure during decomposition.*!

Conversely, some seemingly undisturbed skeletons
showed green discolouration that must have been caused by
bronze grave goods that had been in contact with the bones
(28, 105, and 136). In these cases, bronze objects may have
been very carefully removed, or alternatively, the discol-
ouration may indicate the presence of small bronze objects
such as beads that have completely decayed. The previously

36 SPRENGER 1999.

37 LAUERMANN 1995, 84.

38 Cf. Dupay 2006. — Dupay 2009.
39 NEUGEBAUER, NEUGEBAUER 1997.
0 BrEsL 2006.

41 Cf. Dupay 2009, 32-38.
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Table 3. Anatomical location of green discolourations on human bones and suggested grave good reconstructions.

Feature | Sex Age Recorded anatomical location of green discolourations Suggested grave good reconstruction
1b d skull base, leff illa and mandible, lef . .
28 female | 25-35 temPora ones and SKUT base, f¢ i faxtla and mandible, fe t bronze (in contact with hands)
clavicle, left cervical vertebrae 1-4, right hand
38 14-15 | right clavicle, ribs, left temporal bone, left mandible Noppenringe
81 male? | 17-20 | viscerocranium, temporal bone, clavicle neck-ring
93A female | 20-25 right parieta%, temporal and o?cipital b.ones, right me.istoid Noppenringe
process and jugular process, right maxilla and mandible
99 14-18 | cervical vertebrae, rib fragments, both radii and ulnae, phalanges | necklace
ight ul d radius, phal both f hafts, left tibi . . "
105 3 right ulna and radius, phalanges, both femora shafts, left tibia bronze (in contact with femur/tibia)
and fibula, vertebrae
6t cervical vertebra, occipital bone below foramen magnum,
128 female | 40-50 | right mandibular joint, right zygomaticus, temporal bone and Noppenringe
mastoid process
129 3-5 right ulna (distal), ribs, vertebrae arm-ring
131 1.5-2 | right clavicle and cervical vertebrae Noppenringe
right mandibular joint, right clavicle and scapula, right humerus
133 3-4 (full length of shaft) and left humerus (distal), both radii and bronze (more than arm-ring)
ulnae, phalanges, manubrium, sternum, right femur (distal)
136 9-11 left ilium bronze

discussed individualin Grave 81 did indeed have green stains
on the right side of the viscerocranium and os temporale,
which are difficult to explain by the grave goods that were
present, but suggest decayed bronzes such as Noppenringe.
Stains on the clavicle, scapula, manubrium and humerus as
well as bilaterally on the forearms most likely stem from the
dagger and dress pin fragments recovered from the grave.

Recording the location of green stains on the skeletons
and matching them with the location of bronzes recorded
in the grave plan gave additional insights. The correlation
between green stains and extant grave goods is usually very
good. Missing grave goods could be reconstructed for 11 in-
dividuals (green stains were present in typical anatomical
regions) but no bronze items were discovered in situ (Ta-
ble 3). The 3-5-year-old child from Grave 129, for example,
almost certainly wore an arm-ring, as suggested by green
discolouration of the distal end of the right ulna, ribs and a
vertebra. Reconstructed grave goods were included in the
Social Index calculations below.

4.4. The Value of a Person and the Social Index Methodology
Links between material culture and the buried persons’ gen-
der and age remain the strongest in the early Bronze Age,
but we are beginning to see burial variability that may be
best explained by social status.* Bronze objects are suitable

42 TeESCHLER-NIcOLA 1989. — SPRENGER 1999.

for accumulating and storing, as well as for displaying
and distributing, wealth. During the Bronze Age, social
stratification and differentiation not only seem to become
firmly entrenched in society, but also become visible in the
burial record. Since people do not bury themselves,* the
way in which people were buried, which objects were se-
lected for the grave and what effort was put into the grave
construction reflects in some way that the buried person
was valued within his or her society — it reflects their social
identity.

Rather than categorising graves simply as ‘poor” or ‘rich’
according to modern assumptions about prehistoric val-
ues, Social Index calculations aim at deriving a quantitative
and qualitative assessment of an individual’s grave from its
context within the burial community. Social Index calcula-
tions* combine a range of indicators for a specific cemetery
or case study, and assign each burial a value between 0 and
100 as a form of representation of the social rank of the dead
individual. This representation remains an interpretation of
the archaeological material and is not a direct reflection of
past social realities.

Social Index calculations, however, are reproducible and
can be statistically analysed with reference to the age and

43 Cf. PARKER PEARSON 1999.
44 E.g. HopsoN 1990. — SPRENGER 1999. —- BURMEISTER 2000. — RE-
BAY 2006.
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Table 4. Sex and gender, age, Social Indices and Parity Index at Unterhautzenthal. Sex indicates osteologically determined sex. In some cases,
the sex of the person could not be determined, but the grave goods suggest the gender (in brackets).

5 ] = g ] % < x| - '§ '§ % %
= X - | Syl 2yl te| E|=y|se|2E| 5 |2y 2| &
E 5 & 2TE | S| S| 83| 8 |E=|S£2| 82| 5 |gg| @ £
= 97) < RELE | OE|O0OE|OS Q »n.E|O0O3|O% = < .S 97) ~
16 male 35-45 166.6 68 73 2 0 0 13 18 40 8 32 0
18 14-15 92 100 0 0 0 0 0 0 20
23 male 30-50 161.2 84 17 3 30 0 19 27 20 17 36 0
27A 2 36 5 0 0 0 0 0 0 0 8
27B 6 36 5 0 0 0 0 0 0 0 8
28 female 25-35 148.8 34 5 10 50 31 36 40 24 36 40
37 5-6 20 1 3 20 13 19 27 40 17 27
38A (female) 14-15 40 17 7 50 25 44 36 40 37 42
38B 0-0.3 40 17 0 0 0 0 0 0 0 9
81 male? 17-20 78 55 11 60 50 69 91 80 68 83 0
83 male 35-50 68 57 6 30 25 38 55 60 33 55 13
84 male 25-30 168.0 1 10 0 6 9 20 5 11 0
86 male 40-60 167.2 48 3 30 0 19 18 20 15 26 13
87 3.5-4 48 7 10 40 63 63 73 60 56 65
88 female 35-50 154.9 32 9 7 10 63 44 45 80 41 52 33
89 6-8 28 10 70 38 63 55 40 48 50
90 female 40-50 164.6 84 68 16 60 100 100 100 80 100 100 27
91 male 30-50 170.1 0 0 0 0 0 0 0 0
93 female 35-45 160.0 30 9 30 63 56 55 60 53 55 60
93A female 20-25 143.1 44 4 10 38 25 27 60 22 38
94 male 40-60 163.9 60 24 3 20 13 19 27 40 17 35 13
95 female? 35-45 162.2 68 25 16 80 100 100 82 60 94 87 47
95A 34 68 25 5 10 50 31 45 60 29 50
95B (male) 4-5 68 25 2 0 13 13 18 40 4 31
96 2 34 1 0 13 6 9 20 2 15
99 (female) 14-18 44 6 10 63 38 55 40 29 44
100 female 17-25 156.0 44 8 20 63 50 45 40 42 48 33
101 (male) 12 72 6 20 50 38 45 40 31 49
102 female? 25-35 150.6 72 5 20 38 31 45 60 28 51 27
103A female? 16-20 159.0 50 9 40 63 56 64 80 50 65
103B 2.5-3.5 0 0 0 0 0 0 0 0
104 (female) 7-8 48 8 10 30 88 63 73 40 57 61
105 2-3 64 4 10 25 25 36 60 16 43
106 1-6 28 1 0 13 6 9 20 3 14
108 male? 17-20 28 1 10 0 6 9 20 6 15
109A female 40-60 160.3 72 9 30 75 56 45 40 54 58 73
109B 0-0.2 0 0 0 0 0 0 0 0
111 male 3040 100 54 10 50 50 63 73 80 58 81 13
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Table 4. continued.
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116A female | 45-60 157.3 88 15 8 30 63 50 45 60 44 62 53
116B 4-6 0 0 0 0
120 67 28 0 0 0 0 0 0 0 6
121 - 44 6 5 40 0 31 36 20 26 34
122A male 35-40 159.5 40 45 10 80 25 63 45 40 60 53 0
122B female | 17-20 161.4 40 45 1 100 13 69 55 40 62 57 47
122C 0.25-0.5 40 45 0 0 0 0 0 0 0 9
123 female? | 40-50 161.7 13 70 63 81 82 100 83 93 80
124 male 35-50 164.4 48 12 3 20 13 19 27 40 13 32 13
125 female | 45-60 48 11 2 10 13 13 18 40 12 28 33
127 8-9 36 4 3 10 25 19 18 40 17 28
128 female | 40-50 44 4 20 25 25 27 40 19 33 100
129 3-5 16 1 0 13 6 9 20 2 1
130 1 28 0 0 0 0 0 0 0 6
131 1.5-2 20 2 10 13 13 18 40 10 22
132 male 35-50 168.8 36 0 0 0 0 0 0 0 8
133 34 38 1 0 13 6 9 20 2 16
134 female | 30-40 153.0 48 7 10 63 44 27 60 40 47 60
136 9-11 28 2 10 13 13 18 40 8 23
138 female | 55-65 152.0 48 6 20 50 38 36 40 34 42 13

gender of the buried individuals, as well as other factors of
interest such as motherhood. In order to find outhow moth-
erhood was valued as a concept and component of identity,
we use the Social Indices of graves and compare them to the
individual life histories of buried women and their parity
status. Graves that have been disturbed and where objects
were removed can nevertheless be included in the analysis.
Some values, such as the depth and volume of the grave re-
main unaffected by re-opening. For object-related indices,
the values have to be understood as minimum values.

We calculated indices for grave depth, grave volume,
grave good count, grave good diversity, grave good materi-
als, number of ceramics and number of small finds, as well as
an association index for the settlement and cemetery burials

of Unterhautzenthal (Table 4).

Grave depth index
Intheexcavationreports, thedepthof the gravesisgivenfrom
the upper surface of the modern topsoil (Humusoberkante).

The deepest grave, at 2.5 m, was 111, represented by the in-
dex value 100; the shallowest grave, 0.4 m deep, was repre-
sented by the value 16. The other 50 burials for which data
on depth were available ranged between these values. The
average grave depth index value was 49 (n = 52). Individuals
sexed as females were associated with an average value of 53
(n =16), and males with 60 (n = 11). There was also a signif-
icant difference with regard to age, with under 20-year-olds
having an average grave depth index value of 43 (n =29) and
over 20-year-olds of 57 (n=22). The 12 to 20 year age brack-
et, however, was more closely associated with adult values
(average 54, n = 9), whereas the 23 graves of under 12-year-
olds reached an average grave depth index value of only 38.

Grave volume index

The volume of the grave fill was calculated by taking the
area of the grave measured at the deepest level multiplied
by the grave depth. The grave with the largest volume was
the former storage pit 18 (14.35 m®), which was assigned the
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value 100. The smallest measured grave, Feature 37, with a
volume of 0.2 m® was assigned the value 1. Information on
grave area was notavailable for all graves, so only 27 individ-
uals were assigned a grave volume index. Trends regarding
sex and age were similar to the grave depth index. As this
index is in part dependent on grave depth, it was not used in
the subsequent analysis.

For the indices based on grave goods, the following func-
tional types were differentiated and counted per individual:

Bronze artefacts: dagger, dress pin, awl, wire neck-ring,
Osenbalsreif neck-ring, Spiralrollchen necklace, Spiralroll-
chen, wire arm-ring, cast arm-ring, large Noppenring (5 cm
diameter), small Noppenring (1.5-2.5 cm diameter), small
ring, fragment. For assemblages of Noppenringe and Spiral-
rollchen, two pieces were counted as one.

Artefacts of other materials: Dentalium pendants (two
counted as one), chert, stone, bone pin/awl. Singular arte-
facts that were only found in one grave included a sewing
needle, a round ceramic disk with hole, a ceramic cist, a bone
ring, a bone disc, and an amber bead. Ceramic artefacts in-
cluded a vessel, jug, beaker, cup, bowl, large storage vessel
fragment. Animal bones, representing food offerings, were

counted as one artefact.

Grave good count index

This index represents the number of grave goods associated
with each individual. The highest number of grave goods,
16, was found in two women’s graves: the 35—45-year-old
from Grave 95 and the 40-50-year-old from Grave 90. The
average number of grave goods per grave was 4.67 (n = 58).
Women were, on average, associated with 8.18 grave goods
(n=17), men with only with 4.07 (n = 13). The age bias was
not as strong as the gender bias, but adults were, on average,
associated with 6.08 grave goods (n = 25) and sub-adults
with only 3.56 (n = 32). At Unterhautzenthal, 12 bodies
were not associated with any objects, and six with only one.

The average grave good count index is 29 (n = 58):
51 (n = 17) for women and 25 (n = 13) for men, 28 (n = 25)
for adults and 22 (n = 32) for sub-adults.

In order to investigate trends within the ceramics and
small finds groups, ceramic vessels and small finds were
counted separately per individual. In double and triple bur-
ials, the pottery was assigned to individuals when possible,
and counted only once per grave. The largest number of
vessels, 10, was associated with the 17-20-year-old woman
in Grave 122. The average number of vessels per individual
was 2.13 (n = 58). Women were accompanied by an average
of 3.35 (n = 17) vessels, men by 2.62 (n = 13), adults by 2.72
(n =25) and sub-adults by 1.62 (n = 32). An average of 2.26

small finds were found in each burial; the largest number of
small finds, 9, was found with the 40-50-year-old woman
in Grave 90. Women were buried with an average of 4.41
(n=17) small finds, men with 1.08 (n = 13), adults with 2.96
(n = 25), sub-adult with 1.78 (n = 32). It can be concluded
that both ceramics and small finds follow the overall pattern
of object inclusion.

Grave good diversity index
This index represents the number of different types of ob-
ject associated with one individual, as opposed to multipli-
cations of the same object type in one grave. The greatest
number of different objects, 11, was again found with the
40-50-year-old woman from Grave 90. Women were, on
average, associated with 5.41 different objects (n = 17), men
with 3.38 (n = 13), adults with 4.28 (n = 25) and sub-adults
with 2.81 (n = 32).

The average grave good diversity index was 31 (n = 58):
49 (n = 17) for women and 31 (n = 13) for men, 39 (n = 25)
foradults and 26 (n =32) for sub-adults (under 20 years old).

Grave good material index
Seven groups of materials were present at Unterhautzen-
thal: bronze, ceramics, chert/stone, molluscs, amber, animal
bone as raw material and animal bone as food remains. This
index counts the number of materials associated with each
burial, reflecting material diversity. The highest number of
materials, five, was found with the body of a 40-50-year-old
woman in Grave 123. Four materials each were associated
with two men and three women. The average number of
materials associated with each body was 1.82: 2.88 (n = 17)
for women and 1.77 (n = 13) for men, 2.36 (n = 25) for adults
and 1.44 (n = 32) for sub-adults. Gender is more significant
than age when it comes to material choice.

The average grave good material index was 37 (n = 58):
58 (n = 17) for women and 35 (n = 13) for men, 47 (n = 25)
for adults and 29 (n = 32) for sub-adults.

Association index
Following Frank Roy Hodson, who developed this index
based on the material from the cemetery of Hallstatt,* the
value of a specific artefact type (Table 5) can be derived from
the average number of finds associated with this type per
individual; the value of a grave good assemblage is the sum
of all individual grave good associated values.

Calculating the average number of grave goods asso-
ciated with each object type allows insights into the early
Bronze Age value system. It is perhaps surprising that the

45 Hopson 1990.
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Table 5. The average number of grave goods associated with each

object type.

Object type

ceramic cist 16.00
bronze cast neck-ring 13.50
ceramic pot 11.37
Dentalium pendant 10.00
bone pin/awl 9.66

bronze Spiralrolichen 9.11

animal bones (food remains) 9.30

chert 9.25

bronze pin 9.00

bronze Noppenring, small 8.67
ceramic fragments of large vessel 8.50

ceramic cup 8.36

bronze dagger 8.25

bronze ring small 8.17
ceramic jug 8.15

ceramic bowl 8.14
bronze sewing needle 8.00
bronze wire neck-ring 7.50
stone 7.50
bronze Noppenring, large 7.33

ceramic beaker/small bowl 7.13

ceramic handled bowl 7.00
bronze awl 6.50
ceramic disk with hole 5.00
bronze fragment 4.33

amber bead 4.00
bronze cast arm-ring 3.75

bronze wire arm-ring 3.33

bone disc 2.00
bone ring 2.00

ceramic cist, found in one of the richest grave assemblages,
comes out top, but it is a unique form. Cast Osenhalsreif
neck-rings also appear to have a high social value, whereas
daggers are barely of higher value than the average of 7.97.
Interestingly, both wire and cast arm-rings are of similar
value according to this calculation while the amber bead is
of low value. Both were found in children’s graves.

The average association index is 26 (n = 58): 47 (n = 17)
for women and 23 (n = 13) for men, 35 (n =25) for adults and
19 (n = 32) for sub-adults.

4.5. Social Index for Unterhautzenthal

The combined Social Index selects five indices (grave
depth, grave good count, grave good diversity, material in-
dex, association index), calculates their average and scales
them to 100. This index was used for comparison with the
bio-anthropological data (Table 4). In contrast to Silvia
Sprenger, who differentiated between men and women be-
fore her calculations and used different methods for each
group,* the combined social index for Unterhautzenthal
aims to cover burials of all ages and both genders the same
way. As we have seen in the discussion of individual indi-
ces, values for grave depth and construction are highest for
men, whereas in all grave good related indices, women come
out on top and sub-adults score lower than do adults. The
mean combined Social Index is 56 (n = 17) for women and
36 (n=13) for men.

The cut-off age for adults, from 20 years old, used for the
analyses above is arbitrary, albeit biologically based; fur-
ther investigations into the age structure of Social Indices
is therefore necessary.” Neonates were not normally asso-
ciated with any specific objects and were found in graves
together with women. The depth of their graves is thus that
of their (presumed) mothers. From the age of about 12, juve-
niles were buried in graves of similar depth as those of adults.
During childhood, all grave good related indices broadly
increased with age, up to middle childhood. Because sub-
adults usually do not have fully developed morphological
sex characteristics, it is unclear if this trend applies to girls
and boys equally. Interestingly, the adolescents achieved
higher values than the adults did, while the highest values
were again reached by mature adults (Table 6).

5. Physical Characteristics, Health, Sickness and Trauma of
the People at Unterhautzenthal

Some life history events of Bronze Age people remained
inscribed in their bones. A palaeopathological analysis was
carried out to better understand the health status of the
buried individuals as well as the diseases and traumata that
directly affected their quality of life. Traces of pregnancies
and childbirth cannot be investigated in isolation; body
physique, general and obstetric health are linked in many
complex ways.

5.1. Body Stature and Height

The population of Unterhautzenthal appeared to be mor-
phologically relatively homogenous. Contemporary early
Bronze Age groups south of the Danube (differentiated

46 SPRENGER 1999, 67.
47 Cf. BickLE, FIBIGER 2014.
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Table 6. Mean Social Index in relation to age.

Age n Grave n Grave good Grave good Material | Association | Social
depth count diversity index index Index
index index index

baby 0-1 years 2 40 3 0 0 0 0 6
toddler 1-4 years 10 38 11 14 19 27 11 23
young child 4-8 years 5 36 6 16 17 20 11 20
middle-aged child | 8-12 years 3 37 3 32 36 40 27 37
adolescent 12-20 years 9 54 9 41 44 42 36 47
adult 2040 years | 14 55 16 34 36 45 31 42
mature adult 40+ years 8 61 9 45 44 51 42 53
total 51 57

according to their material culture as belonging to the Un-
terwolbling group and the Wieselburg group in western and
eastern Lower Austria, respectively) are characterised by a
conspicuous phenotypic variation mirrored in significant
mean differences of cranial and post-cranial dimensions.
In comparison, the predominant skull form of the people
north of the Danube appears as long, small and high. In ad-
dition, their long bones are larger and more robust.*

More recently, the cranial morphology of 171 individu-
als selected from these three regions was investigated using
a geometric morphometric approach in order to gain better
insights into mean form differences between populations
and between sexes, and to identify a probable migration ef-
fect. The results were analysed statistically using principal
components analysis (PCA), which supported the observed
differences between the Unétice population north of the
Danube and the Wieselburg population in eastern Lower
Austria. The Unterwolbling group in western Lower Aus-
tria, which probably played a key role in trade, overlapped
with the other two groups. Moreover, this approach showed
that female mean forms were more similar to each other than
to male mean forms. This result points to a larger marriage
pool of females than males and thus suggests a patrilocal
social system.*

In our study, the maximum length of the femur was
measured,® and from this, the body height of adults from
Unterhautzenthal was estimated.”® Femora are best rep-
resented at Unterhautzenthal and the Fel measurement
appears to give the most reliable results. Women were on
average 156.9/160.0 cm tall, men 165.5/168.1 cm. In com-
parison to other early Bronze Age communities in Austria,

48 TescHLER-NIcoLa 1992, 198.

49 PELLEGRINI et al. 2011.

50 Fel, MARTIN, SALLER 1957.

51 SyovoLD 1990. — Rurr et al. 2012. — SLADEK et al. 2015.

the numbers appear low: Maria Teschler-Nicola®? estimated
women at 160 cm, men at 170 cm (Table 7).

There is a positive correlation between women’s social
index values and body height at Unterhautzenthal (n = 15,
r = 0.80, p = < 0.001), suggesting that taller women had a
higher social status. Interestingly, the reverse is true for
men: there is a negative correlation between men’s social
status and body height (n = 9, r = -0.92, p = < 0.001), al-
though this may be an artefact of the small sample size.”
Body height further appears to be a significant factor in the
formation of the preauricular groove (see below).

5.2. Pathologies

In order to arrive at a holistic assessment of the health status
of children and adults, the skeletal remains were investigat-
ed for palaeopathological alterations (Table 8). Amongst
the skeletal and dental pathological markers of stress, we re-
corded porotic hyperostosis, cribra orbitalia, enamel hypo-
plasias, periostitis, sinusitis, pleurisy, endocranial changes,
Harris lines, osteoporosis/demineralisation, and vitamin C
and D deficiency. Caries and tooth loss were used to indi-
cate dental and periodontal disease. Trauma was systemat-
ically recorded, differentiating neurocranial from viscero-
cranial and postcranial lesions. Degenerative joint diseases,
if they affected the femoral head or lumbar vertebrae, were
noted, as they may have had an effect on the morphology of
pelvic features.>

52 TESCHLER-NIcoLa 1992, 341. — TEScHLER-NIcOLA 1994, 173,
following BREITINGER 1937 and BacH 1965.

53 At Gemeinlebarn, the men’s body height differed significantly
between the upper and lower social class, whereas the difference was
less pronounced in women: cf. TEscHLER-N1cOLA 1989.

54 LARSEN 1997. — ORTNER 2003. — ROBERTS, MANCHESTER 2005. —
STECKEL etal. 2006. - JupDp 2008. — GRESKY, SCHULTZ 2011. - MARTIN,
Harrob, PErEZ 2013. — GRUPE, HARBECK, McGLYNN 2015.
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Table 7. Estimation of mean body height of female and male adult individuals from Unterhautzenthal based on femoral measurements using
two different formulae (Sygvorp 1990. — RUFF et al. 2012).

Individual | Femur 1: Body Body Individual | Femur 1: Body Body Minimum | Maximum

maximum height height maximum height height body body

length (cm) | females™ males* length (cm) | females** males** height** height**
28 39.8 150.6 28 39.8 153.7 149.2 158.2
88 37.0 143.1 88 37.0 146.1 141.6 150.6
90 43.3 160.0 90 43.3 163.2 158.7 167.7
93 43.8 161.4 93 43.8 164.6 160.1 169.0
95 42.3 157.3 95 423 160.5 156.0 165.0
100 429 159.0 100 42.9 162.1 157.6 166.6
102 441 162.2 102 44.1 165.4 160.9 169.9
109 43.9 161.7 109 43.9 164.8 160.3 169.3
116 45.0 164.6 116 45.0 167.8 163.3 172.3
122B 41.8 156.0 122B 41.8 159.1 154.6 163.6
123 43.4 160.3 123 43.4 163.5 159.0 168.0
128 41.4 154.9 128 41.4 158.1 153.6 162.5
134 40.3 152.0 134 40.3 155.1 150.6 159.6
138 40.7 153.0 138 40.7 156.2 151.7 160.6
16 46.8 170.1 16 46.8 172.7 168.2 177.2
23 45.5 166.6 23 45.5 169.2 164.7 173.7
83 44.7 164.4 83 44.7 167.0 162.5 171.5
84 46.3 168.8 84 46.3 171.3 166.8 175.8
86 46.0 168.0 86 46.0 170.5 166.0 175.0
94 42.9 159.5 94 42.9 162.1 157.6 166.6
111 43.5 161.2 111 43.5 163.7 159.3 168.2
122A 45.7 167.2 122A 45.7 169.7 165.2 174.2
124 445 163.9 124 445 166.5 162.0 170.9
Mean 156.9 165.5 Mean 160.0 168.1

* RUFF et al. 2012

** SygvorD 1990

Table 8. Health status indicators recorded for Unterhautzenthal.

Skeletal and dental pathological
markers of deprivation

Non-specific indicators
of stress and infections

porotic hyperostosis (stage 0-3)

cribra orbitalia (stage 0-3)

enamel hypoplasia (stage 0-3, in which 3 is more than one lesion present)
periostitis (adapted stage 0—4)

sinusitis and pleurisy (absent/present)

endocranial changes (vessel impression, new bone formation, perisinusitis;
absent/present)

Metabolic diseases

Harris lines (absent/present)

osteoporosis/demineralisation (absent/present)

Vitamin C deficiency (scurvy, stage 0-3, 3 = possible scurvy)
Vitamin D deficiency (rickets, stage 0-3, 3 = possible rickets)

Dental and periodontal disease

caries and tooth loss (stage 0-3, 3 indicating two or more caries lesions/intravitally lost teeth)

Degenerative joint disease

femoral head (stage 0-5)

lumbar vertebrae (stage 0-3)

Trauma

neurocranial/viscerocranial/postcranial lesions (absent/present, healed/unhealed)
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Non-specific indicators of stress and infections

Porotic hyperostosis and cribra orbitalia are conditions
exhibiting lesions at the outer table of the cranial vault and
the orbital roofs, indicative of nutritional stress. They do
not necessarily occur together,” and chronic anaemias in
childhood and adolescence, especially the megaloblastic
form caused by dietary deficiencies and parasites, seem to
be the most probable cause for porotic hyperostosis.* The
multifactorial causes include vitamin C deficiency, vitamin
B12 deficiency especially during nursing, and increased gas-
trointestinal infections around the time of weaning.” Cribra
orbitalia was present in three and absent in 25 adults. Two
female individuals (28 and 134) were found with a small
cluster of fine foramina, and one male individual had a sub-
stantial area covered by foramina (16, from a storage pit).
Cribra orbitalia was also found in six of nine observable
children. They were 3—4 (133), 6 (27B), 6-7 (120), 7-8 (104),
8-9 (127) and 9-11 (136) years old when they died. Three
of them had substantial areas of the orbital roofs covered
by lesions.

Porotic hyperostosis in the form of slight pitting or se-
vere parietal porosity was recorded in three males (16, 84,
86) and two females (93A, 116A) of 19 adult individuals.
The 14-15-year-old from storage pit 18 had slight porotic
hyperostosis at both parietals and the occipital bone.

Linear enamel hypoplasias are disruptions in the for-
mation of enamel in form of hypoplastic lines visible at the
outer tooth surface. They indicate periods of physiologi-
cal stress in early childhood and can be due to nutritional
and therefore metabolic stress.*® Recent clinical studies also
point to causes like fever, infectious diseases and crisis pe-
riods in childhood.” Transverse lines on the surface of the
tooth crowns in incisors and canines are caused by events
during the second to sixth year of age and are often related
to dietary changes such as weaning.®® Enamel hypoplasias in
stages 2-3 were visible in the mandibular deciduous canines
of a two-year-old from the double burial, Feature 27, and
the 3—4-year-old from the triple burial, Grave 95, suggesting
stress from around the fifth month in utero to the eighth
month after birth.®! In the adult sample, enamel hypoplasias
were investigated in 12 incisors and 13 canines of the upper

55 And often have different etiologies, WALKER et al. 2009.

56 GRUPE, HARBECK, McGLYNN 2015, 347-348.

57 MARTIN, HARROD, PEREZ 2013, 161.

58 WHITE, BLACK, FOLKENS 2012, 455. — MARTIN, HARROD, PEREZ
2013, 160.

59 GRUPE, HARBECK, McGLYNN 2015, 351.

60 GoopMaN, Rosg 1990. — KinGg, HumPHREY, HiLLson 2005

61 REID, DEAN2006.—-STECKEL et al. 2006. — WHITE, BLACK, FOLKENS
2012, 387. — GruPE, HARBECK, McGLYNN 2015, 351.

jaw, as well as 10 incisors and 21 canines of the lower jaw.
Male individuals 81, 94 and 124 as well as female individuals
93A, 95, 102 and 122B were affected. Enamel hypoplasias
may correspond to weaning ages in younger children,
whereas in later life they may be connected to childhood
diseases (Fig. 3).

Periostitis is an inflammation of the periosteum, the
tissue covering all the bones in the body, and is primarily
caused by bacterial infection, although other factors such as
local trauma, vitamin C deficiency or autoimmune diseas-
es may play a role.®? One male (81) and four females (93A,
100, 103 A, 122B) of a sample of 20 adults were affected by
striations at the femora caused by osteoperiostitis. Four
males (16, 81, 86, 111) and three females (93, 103A, 122B)
were symmetrically affected by osteoperiostitis at the tib-
iae. Three further women had osteoperiostitis at the right
tibiae (only the right side of Individual 95 was affected, the
left tibiae of 93A and 138 were not available). In children,
osteoperiostitis was noted in six of 15 right femora and four
of 17 left femora, as well as six of 13 right tibiae and four of
10 left tibiae. New bone formation, presumably from active
periostitis, was present in the two-year-old from Grave 96.
The 3-4-year-old buried in the triple burial, Grave 95, had
osteoperiostitis on the tibial fragments, and the 4-5-year-
old from the same grave exhibited striae from healed os-
teoperiostitis on femoral and tibial fragments.

Two of the paranasal sinuses, the maxillary and frontal
sinuses, were analysed for signs of sinusitis. The causes of the
bone manifestations are severe acute (often virally caused)
or chronic respiratory infections, and in individuals with a
weakened immune defence system, infants and elderly, a
bacterial superinfection is possible. Sinusitis is associated
with narrow anatomical structures as well as unfavourable
living and climatic conditions.® Sinusitis of the sinus fronta-
lis was found in two female individuals (102, 128, of n = 19)
and none of the four investigated children. Pathologies in
the maxillary sinus were found in four females (28, 123, 88,
and 128) and one male (132) out of 23 adult individuals, and
in three out of seven children (14-15-year-old from Fea-
ture 18, 3.5—4-year-old from Grave 87, 9-11-year-old from
Grave 136).

Perisinusitis is represented through disseminated fine
secondary new bone formations in the region of the venous
sinuses at the internal lamina of the skull (Sinus sagittalis
superior, Confluens sinuum, Sinus transversus, Sinus sig-

moideus). They can be caused by a thrombosis of the sinus

62 MARTIN, HARROD, PEREZ 2013, 162. — GrRUPE, HARBECK, Mc-
GLYNN 2015, 367.
63 ScHULTZ 1988. — GRESKY, ScHULTZ 2011.
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Fig. 3. Enamel hypoplasias and the estimated ages of formation in adult individuals.

or, more frequently, by a purulent inflammatory process
of the middle ear.* No pathologies were found at the supe-
rior sagittal sinus on the inside of the skull (n = 24). Only
one male individual (111) of 23 adults showed pathological
alterations of the transverse sinus. Generalised new bone
formation on the internal lamina of the skull typically in-
dicates an acute inflammation of the meninges, usually re-
sulting from bacterial infection.® It was noted in two female
individuals (102, 109A) out of 27. However, the local new
bone formation at the fossae anteriores and the left fossa
medialis of 109A suggest a haematoma. New bone forma-
tion in children was noted in two out of 12, the 3—4-year-
old from Grave 133 and the 9-11-year-old from Grave 136.
This child shows finely porous new bone formation in the
pronounced imprints of the gyri of the frontal bone (im-
pressiones digitatae), indicating an inflammation of the me-
ninges accompanied by increased brain pressure.® Further,
this child suffered from severe cribra orbitalia (stage 3) and
stomatitis, and showed a weakly developed Harris Line in
the left distal femur and proximal tibia.

Intensified vessel impressions on the internal lamina
of the cranium were present in one male and two female
individuals (of 27). The 40-60-year-old man from Grave
86 (n = 21) had fine vessel imprints at the left sigmoid si-
nus, perhaps related to a haemorrhagic-inflammatory pro-
cess. The 35—45-year-old mother in Grave 95 showed deep

64 ScHuULTZ 1988, 489.
65 ScHULTZ 1988. — LEWIs 2004, 84.
66 ScHULTZ 1993, 51.

impressions of the arteria meningea media, whereas the
40-50-year-old woman from Grave 128 had weak impres-
sions of the arteria meningea media visible at the surface of
the parietal bones.

Pleurisy, which is an inflammation of the membranes
surrounding the lungs, can be caused by an encroachment of
infectious-inflammatory processes of the pulmonary tissue
(e.g. pneumonia, pulmonary tuberculosis, pulmonary ab-
scess or infarction). Traces of these processes are frequently
noticed at the inside of the ribs.” Pleurisy was found in two
male (16, 84) of 24 individuals; it was further present in four
of 14 children (129, aged 3—4, 127, aged 8-9, 139, aged 9-11
and 18, aged 14-15).

Metabolic diseases

Three children were x-rayed to search for Harris lines (more
correctly called recovery lines) as indicators of arrested
growth in childhood. These can be seen as dense transverse
lines in the radiographs of long bones. The interpretation
of Harris lines remains controversial: the primary reasons
for their presence are attributed to nutritional deficien-
cies or diseases during childhood, but mental stress is also
taken into consideration.®® It has recently been suggested
that Harris lines are the results of normal growth spurts
and growth.”” The radiographs of femora and tibiae of the

67 KLINGNER 2016, 480.

68 ROBERTS, MANCHESTER 2005, 240. — GRUPE, HARBECK, Mc-
GLYNN 2015, 349.

69 PAPAGEORGOPOULOU et al. 2011.



88 Katharina Rebay-Salisbury et al.

3—4-year-old from Grave 133 and the 2-3-year-old from
Grave 195 did not show recovery lines, but the 9-11-year-
old from Grave 136 had one weak recovery line at the distal
end of the left femur and the proximal end of the left tibia.

Osteoporosis is a decrease in bone mass, characterised
by qualitatively normal but quantitatively deficient bone.”
The micro-architectural bone deterioration and subsequent
bone fragility causes an increased risk of fracture.” It occurs
two to three times more frequently in women than in men
due to low oestrogen levels.”” Most often, bone changes are
visible in radiographs of the axial part of the skeleton.” Os-
teoporosis and osteomalacia, conditions linked to reduced
mineral content in the bone, can occur as hybrid disease pat-
terns and cannot be clearly differentiated radiographically.”
Osteoporosis is frequently caused by pregnancies, as the
foetal organism develops via the calcium metabolism of the
mother. If insufficient calcium is taken in through the diet
of the mother, bone loss will occur.” Breastfeeding may also
contribute to this mechanism. Long-term breastfeeding, to-
gether withahigh birth rate, hasbeenfound tobearisk factor
for developing postmenopausal osteoporosis.” Conversely,
other studies based primarily on modern, well-nourished
populations, have found that breastfeeding reduces the risk
of osteoporotic fracture.”

Bone loss is indicated by lightweight bones in the skele-
tal analysis. At Unterhautzenthal, this condition was noted
inindividuals 16, 18,28, 88, 122B, 128 and 134. Radiographs
of the fourth or fifth lumbar vertebra confirmed the con-
dition in three individuals: the 14-15-year-old adolescent
from settlement Feature 18 with generally very light bones
showed an increased radiolucency of the fifth lumbar ver-
tebra. This condition may be the result of malnutrition, in
particular scurvy.”® The 35-50-year-old woman from Fea-
ture 88 and the 40-50-year-old woman from Feature 128
both show a high radiolucency in the fifth lumbar vertebra.
In these two women, the loss of bone may be related to re-
current pregnancies and long-term breastfeeding.”

Scurvy, a disease caused by vitamin C deficiency, may

be linked in some populations to weaning patterns and

70 REsNiCK, Nrwayama 1995, 1783.

71 GUGLIELMI, MUSCARELLA, BazzoccHI 2011, 1343.

72 GruUPE, HARBECK, McGLYNN 2015, 378.

73 GUGLIELMI, MUSCARELLA, BazzoccHI 2011, 1347-1348.
74 ScHAMALL 2008, 10.

75 REsNick, N1wavyama 1995, 1785-1788.

76 DURSUN et al. 2006, 654.

77 Duan, WANG, J1aNG 2017.

78 REsNICK, N1wAayama 1995, 1785.

79 Cf. KNEISSEL et al. 1994,

childhood diets.® In the skeleton, severe cases of scurvy are
recognisable by substantial new bone appositions, for ex-
ample at the long bone shafts; in children, they are seen in
particular at the maxilla and the sphenoid.*! Signs of scurvy
were found in one of 27 adult individuals at Unterhautzen-
thal. The young man from Grave 81, 17-20 years old, exhib-
ited the typical layer of fine porous bone on the left scapu-
la, the right clavicle, humeri, radii and ulnae on both sides,
femora, tibiae and fibulae on both sides, the dorsal right ili-
um, the cervical vertebrae, ribs, as well as carpals and finger
bones. Signs of scurvy were also present in four of 17 chil-
dren. The 1-6-year-old from Grave 106 had extensive new
bone formation at fragments of the femora, tibiae, radius
and ulna fragments; the 2-3-year-old from Grave 105 at the
dorso-lateral side of both femoral shafts, and the 3—4-year-
old from Grave 133 at both ulnae and at the right femur.
Localized but distinct signs of scurvy were also found on
the right clavicle and both dorsal humeri of the 14-15-year-
old individual from settlement pit Feature 18, most likely
causing the bone loss described above.

Fourteen children were checked for signs of rickets, a
disease related to vitamin D metabolism,* with no indica-

tion of this disease in our sample.

Dental and periodontal disease

Intravital tooth loss was noted in the 35-50-year-old woman
from Grave 88 and the 50-60-year-old woman 109A, whose
tooth loss may have coincided with her cranial injury. In the
maxilla, only the right third molar remained, and the man-
dible held only the second and third molar on the left side,
one of which was affected by caries. This is one of the few
incidents of caries at Unterhautzenthal. The 45-60-year-old
woman from Grave 125 had no molars left in the mandible.
Tooth decay has long been associated with childbearing,
although no clear causal link has been found. Substantial
abrasion of the teeth was noted frequently in this group,
which may be caused by habitual chewing in the course of
using teeth as tools in addition to substantial amounts of
grit in grain-based foodstuffs. The 40-50-year-old women
from Grave 90 (Fig. 4) and 123, as well as the 45-60-year-
old woman from Grave 125 were affected; the latter had lost
all the teeth in her mandible, and the remaining teeth of the
maxilla were strongly abraded. The 30-40-year-old man
from Grave 111 showed substantial abrasion of the teeth;
his first upper left molar had acquired a concave shape best

80 Mays 2014, 55.

81 ORTNER 2003, 384-386. — STECKEL et al. 2006, 35.

82 ROBERTS, MANCHESTER 2005, 237. — GRUPE, HARBECK, Mc-
GLYNN 2015, 376.
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Fig. 4. Heavy dental wear at maxillary (left) and mandibular (right) teeth in the 40-50-year-old woman from Grave 90. The right upper first

molar is worn down to the root, causing an apical abscess in the maxilla (Photo: W. Reichmann, © NHM Vienna).

explained by the use of a specific tool.® Tooth abrasion par-
ticularly of the maxilla was accompanied by intravital tooth
loss in the 40-60-year-old man from Grave 123.

Degenerative joint disease

Osteoarthrosis, recognisable on the skeleton as osteophytic
marginal lipping of a joint and alteration of the joint surface
or eburnation, is the result of workload and activity over the
lifetime. It is sometimes combined with,or primarily caused
by, an inflammatory process.* Predictably, older individu-
als were affected by more severe degenerative conditions at
Unterhautzenthal. Nearly all vertebrae of the 35-50-year-
old male from Feature 83 were affected by substantial os-
teophyte growth, especially at the lower thoracic and lum-
bar vertebrae, where the formation of bony junctions had
begun; the sixth and seventh cervical vertebrae were fused
(perhaps congenitally). Further, this man exhibited signs of
asymmetrical wear during his lifetime: severe osteoarthritic
changes at the last cervical and first thoracic vertebrae were
visible on the left side. In combination with the pronounced
muscle insertions in the shoulder region and the right hand,
this suggests the carrying of heavy loads.** Three more men,
the 40-60-year-old from Grave 94, the 35-40-year-old from
the triple burial, Grave 122, and the 35-50-year-old from
Feature 132 showed degenerative changes of the spine.

83 Woob 1992.

84 Osteoarthritis: ScHULTZ 1988. — STECKEL et al. 2006, 31. — WAL-
DRON 2009, 26—40.

85 Cf. Pany-Kucera 2015.

In women, osteoarthrosis may be linked to repeated
weight bearing during pregnancies,’ as well as the strain
of carrying children after birth.*” Substantial osteophyte
growth at the thoracic and lumbar vertebral bodies was
noted in the 35-50-year-old woman from Feature 88. The
40-50-year-old woman from Feature 123 showed degener-
ative changes at some of her cervical intervertebral joints
and the fourth to fifth lumbar vertebra, as well as at the left
shoulder joint and joints of the hands. The 40-50-year-old
from Feature 128 had several degenerative joint changes, at
the axis, the second cervical vertebra and the lumbar spine;
the carpal and tarsal bones showed strong arthroses and
substantial marginal ridges had formed at the knee joints.
Her shoulder was affected by trauma that impeded move-
ment (see below); her skeleton appeared emaciated by a life
of hard work. The oldest woman at Unterhautzenthal, the
55-65-year-old from Grave 138, likewise had degenerative
changes at the shoulder, corresponding to strong muscle in-

sertions at the humeri and ulnae.

Trauma

Two male (16, 81) and two female (93, 109A) individuals
had signs of neuro- and viscerocranial fractures (out of 31
and 28 observable individuals respectively). A round, healed
depression fracture, c. 50 mm in diameter, on the left parietal
bone was present in the 35-45-year-old male from storage

86 BLIDDAL et al. 2016.
87 LEE 1972. - THOMPSON 2013.
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5cm 5cm

Fig. 5. Left: Healed depression fracture at the parietal of the 35-45-year-old male from pit Feature 16. Right: Semi-circular healed depression
fracture at left parietal of the 17-20-year-old male from Grave 81 (Photo: W. Reichmann, © NHM Vienna).

5cm 5cm

Fig. 6. Healed depression fractures at the left and right parietals of the 35-45-year-old woman from Grave 93 (Photo: W. Reichmann,
© NHM Vienna).

5¢cm
Fig. 7. Healed depression fractures at the left parietal/occipital and Fig. 8. Location of cranial fractures in Unterhautzenthal adults, in
left parietal/temporal bone of the 40-60-year-old woman from relation to the Hat Brim Line (HBL, G-Line: glabella, EAM-Line:

Grave 109 (Photo: W. Reichmann, © NHM Vienna). external auditory meatus (Photo: W. Reichmann, © NHM Vienna).
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pit Feature 16 (Fig. 5 left). The 17-20-year-old male from
Grave 81 had a healed, superficial depression fracture on
the left parietal bone. The rounded margins of this 20 by
15 mm diameter semi-circular lesion may indicate scraping
for medical treatment (Fig. 5 right).

The two women were affected by multiple skull trau-
mata of the neuro- and viscerocranium. The 35-45-year-
old woman from Grave 93 showed two healed depression
fractures of the neurocranium, one on the left parietal bone
close to the sagittal suture (c. 20 by 30 mm), and one on the
right parietal bone (c. 40 by 10 mm, Fig. 6). She also had a
healed fracture of the mandibular ramus.

The40-60-year-old woman from Grave 109, buried with
remains of a neonate, had two healed depression fractures,
one located on the left parietal/occipital bone (lambdoid su-
ture) close to the mastoid (oval, ¢. 15 by 10 mm) and one on
the left parietal/temporal bone (rectangular with rounded
edges, c. 40 by 20 mm, Fig. 7). She also had a healed green-
stick fracture of the left distal ulnar shaft. Of the 13 children
and adolescents for which trauma of the skull could be ob-
served, only the six-year-old from double burial, Feature
27, showed traces of a perimortem fracture of the right pa-
rietal bone. However, this may have been caused by placing
the child on the right side in the grave for burial, which may
have involved the application of a significant force.

The location of cranial fractures in the Unterhautzen-
thal adults were concentrated on the left side of the crani-
um, in particular the left parietal and temporal bones. This
indicates inter-personal violence by a right-handed attack-
er. Traumatic lesions above the Hat Brim Line® are more
likely the result of 