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Introduction 

Archaeological studies have traditionally mapped 
the dispersal of regionally-specific items using  ‘male 
equipment’, such as razors (Jockenhövel 1980) and 
swords (Schauer 1971) or ‘female equipment’, such 
as jewellery sets (Wels-Weyrauch 1989) as proxies 
for the length, frequency and directions of gen-
dered mobility patterns in the past. Overall, some 
scholars have argued that in the Bronze Age at least 
some males moved consistently over both short 
and long distances as a function of raiding, war-
fare or trade (Kristiansen and Suchowska-Ducke 
2015). The mobility of contemporaneous wom-
en, by contrast, was thought to have been much 
more constrained to one-directional movements 
targeting social, political and/or economic allianc-
es through marriage (Fox 1967; Kristiansen and 
Larsson 2005, 234). This latter pattern has been 
dubbed the Fremde Frauen phenomenon refer-
ring to the seminal study by Albrecht Jockenhöv-
el (1995, 1991; Jockenhövel and Kubach 1994; 
Wels-Weyrauch 1989) and is visible in Denmark, 

for example, in several female graves with equip-
ment deriving from the Lüneberger Heide (eg. 
Ke1264A in Aner and Kersten 1976; Bergerbrant 
2005, 165-170; Zick 1993). Originally based on 
analysis of the material culture alone (Jockenhövel 
1991), evidence for migrating women has found 
subsequent support through archaeometric analy-
ses of human skeletal material in several regions 
including, for example, southern Scandinavia, 
Germany and Italy  (Cavazzuti et al. 2019b; Frei 
et al. 2015, 2017; Knipper et al. 2017; Mittnik et 
al. 2019; Price et al. 2017; Reiter and Frei 2015). 
The archaeometric analyses opens up discussion 
regarding new potential reasons for these women 
migrating, thereby highlighting the complexity 
of mobility in Bronze Age society where several 
‘modes of mobilities’ should be considered (Reiter 
and Frei 2019).

Over the past decade, our knowledge of individ-
ual human movement patterns within the Europe-
an Bronze Age has increased exponentially. Both 
within Denmark (Frei et al. 2015, 2017, 2019) as 
well as other parts of Europe (Bergerbrant et al. 
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2017; Cavazzuti et al. 2019a, 2019b; Knipper et 
al. 2017; Mittnik et al. 2019), recent studies show 
that different groups of individuals were mobile, 
that they moved over both short and long distances 
and that those movements seem to have followed a 
variety of different patterns. Interestingly, research 
in the Lech Valley near Augsburg in southern Ger-
many (Knipper et al. 2017; Mittnik et al. 2019), 
in the Po valley region of northern Italy (Cavazzuti 
et al. 2019b) as well as in Scandinavia (Bergerbrant 
et al. 2017; Frei et al. 2015, 2017, 2019) show a 
distinct tendency for Bronze Age female in-mi-
grants to join the social group from the outside. By 
comparison, male mobility patterns have not yet 
received the same attention in Scandinavia.  

A remarkable data source regarding the mo-
bility of young males in Northern Europe during 
NBA III ca. 1250 BCE comes from the Tollense 
Valley in Mecklenburg-Vorpommern (Jantzen et 
al. 2011; Price et al. 2017). As the site is a bat-
tlefield, the foreign individuals identified there 
through isotope analyses were removed from the 
social domains of family and household. It is, 
however, highly significant that the associated ma-
terial culture of Riegsee swords and special bronze 
fittings for wooden boxes reveal that a portion of 
these foreign males probably came from southern 
Central Europe, more specifically a zone spreading 
from Bohemia over southern Germany to western 
France (Uhlig et al. 2019, 1226 and fig. 10). Join-
ing a military unit was at that time clearly a career 
option for some young males who could move over 
long distances in this manner. The Neckarsulm all-
male cemetery from the same period could be un-
derstood in a similar way (Knöpke 2009; Wahl and 
Price 2013). 

Founding a new household would be a linked 
possibility for males willing or compelled to move 
away from their previous household. Cavazut-
ti (Cavazzuti et al. 2019a) argues for a non-local 
warrior chief behind the founding of Frattesina in 
the Po Valley, hence evoking the kind of social dy-
namics described by Sahlins (Sahlins 1958, 2008). 
The foreign male from Frattesina was or became 
a member of the higher social elite (Cavazzuti et 
al. 2019a), as it seems to be the case for the elite 
females from Egtved (Frei et al. 2015) and Skryd-
strup (Frei et al. 2017). 

The information from the collection of individuals 
analysed to date seems to support the prevalence 
of patrilocal-exogamous social networking within 
this period (Frei et al. 2017; Knipper et al. 2017; 
Kristiansen and Larsson 2005, 234; Mittnik et al. 
2019). However, we need more data in order to ac-
curately assess the potential social roles and status 
changes (if any) for males, specifically within the 
contexts of socially-sanctioned and -formulated 
mobility structures.

It is against this background that we situate our 
study. In doing so, we acknowledge a recent cri-
tique of the interpretation of Early NBA females 
as far travelled based on their strontium isotope 
signatures (Thomsen and Andreasen 2019). This 
work emphasised the potential of modern agricul-
tural liming in regions of western Jutland to affect 
the strontium isotope bioavailable baseline range 
for the area of present-day Denmark (Frei and 
Frei 2011). However, a recent in-depth study of 
a representative soil-profile from within the area 
of western Jutland, which has been heavily affect-
ed by agricultural liming during several decades, 
reveals that the strontium derived from the lim-
ing is effectively retained near the surface (R. Frei 
et al. 2019). Based on this evidence, the authors 
argue that agricultural liming does not contami-
nate groundwater-supported surface waters ren-
dering the previously established reference map 
(Frei and Frei 2011) still relevant for past prove-
nance studies (R. Frei et al. 2019). By adding the 
archaeological contextual evidence to the debate, 
this paper demonstrates that a compound scalar 
methodology can sustain that not all individuals 
were foreign in-migrants, but some very likely 
were. Below, the mobility and gendered object 
networks of two recently excavated elite male in-
dividuals are examined from the greater region in 
which the well-known Egtved female was found 
(see Figure 1). As the two graves were typologi-
cally dated to NBA II (c. 1500-1300 BCE), the 
males from Højgaard (VKH 1842) and Jelling 
Øst (VKH 3418) are regarded as rough contem-
poraries for the Egtved female who was buried 
1370 BCE (Christensen and Jensen 1991). Mo-
bility is conceptualised here as the human capaci-
ty for short-range or long-range movements with 
or without vehicles to enhance speed.
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Material – The Archaeological Sites

VKH 1842 Højgaard

The burial mound VKH 1842 Højgaard (Danish 
adm.no. 170301-26) is situated on a plateau in the 
Elbo Valley, near to the modern Danish town of 
Frederica (see Figure 1). The mound was excavated 
in 2003 by a joint team from Aarhus University, 
VejleMuseerne and Copenhagen University. The 
excavations uncovered the well-preserved inner 
core of a Bronze Age burial mound containing a 

primary grave of a male K3 (context id 827) that 
was typologically dated to the NBA II (Laursen et 
al. 2004).

Grave K3
The male individual was interred in a rectangu-
lar oak coffin which was oriented roughly E-W 
(with the head oriented towards west). The grave 
measured 2.70 m by 0.85–1.05 m (widest towards 
west). The last remains of the oak-trunk coffin lid 
were detectable as a thin cover of the grave. The 
coffin rested directly on the ground, supported 

Figure 1. Site location map. VKH 1842 and VKH 3418 marked with orange. The Egtved woman’s grave marked with red 
(Graphic: Louise Felding. Background map: Geodatastyrelsen, WMS-services).
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by only a few stones and turf sods. The individual 
was supine with arms placed along his sides. The 
feet were close together and held down by a stone 
placed within the coffin (Laursen et al. 2004). 

While in poor condition, the skeletal remains 
consist of the left femur (without femoral head), 
13 teeth, one left humerus and fragments of the 
mandible. Osteological analysis indicates that the 
individual was an adult male over 20 years of age 
(most likely 25-35) with an estimated height of 
circa 185 cm; there were no visible pathological 
signs of disease or violence on the remains (Lyn-
nerup 2004).

This individual was laid to rest with his personal 
items and covered by textile and fur. Of these, the 
most notable was the ca. 67 cm long plate-hilted 
sword (VKH 1842x11) with four bronze rivets and 
preserved horn grip found on the left side of the 
male body (see Figure 2). The shape of the sword’s 
plate is not visible due to the remains of the horn 
grip, but x-ray photos of the plate show a rounded 
shape (Strehle 2010, appendix 2). The shape of the 
plate and the sword’s rounded spiral-ornamented 
pommel typologically dates the grave to NBA II. 

The grave also contained fragmented remains of 
two-coloured textile found on the upper body near 
the sword hilt (VKH 1842x11 sample 41, Strehle 
2010, 25). In addition, a fur coating could be dis-
tinguished in this area, different from the fur lining 
within the coffin, which was also observed during 
the careful excavation. The sword was protected by 
an oak sheath covered with skin and lined with fur 
and was furthermore wrapped in a piece of textile 

(Strehle 2010, 23). The sword, fur and textile frag-
ments were the only preserved grave goods in the 
grave.  

VKH 3418 Jelling Øst 

The burial mound Jelling Øst (Danish adm. no. 
170401-58) contained three burials (burials A13, 
A14 and A15) within two visible mound phases 
(see Figure 3). The graves were all typologically dat-
ed within the early NBA. The mound was excavat-
ed in 2006, in advance of local development plans 
by Peter Mohr Christensen of VejleMuseerne. The 
mound was situated on a plateau on the east side of 
the modern town of Jelling (see Figure 1). 

The primary grave (A13) from the first mound 
phase was empty; and the excavator suggests that 
it may date from an earlier period (Christensen 
2006). The primary grave in the second mound 
phase (A14) contained a sword (typologically dat-
ed to NBA II) and the poorly-preserved remains 
of a human adult of unknown sex. Grave A14 
is of particular interest for this study and is pre-
sented in greater detail below. Unfortunately, the 
stratigraphic relation of the last grave (grave A15) 
to the mound phases is unknown. It contained a 
double cremation burial placed in a full-size grave 
and included a Nordic metal-hilted knife as the 

Figure 2. Sword VHK 1842x11. Grip detail (Photo: Moes-
gård Museum). 

Figure 3. VKH 3418. Site plan of burial mound  (Graph-
ics: Louise Felding after Peter Mohr Christensen, VejleMu-
seerne). 
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only grave goods, which together suggest a ten-
tative date to NBA III. The excavator also noted 
dispersed plough marks under the central part of 
the burial mound. For further descriptions of the 
burial mound and graves A13 and A15, see the ex-
cavation report (Christensen 2006).

Grave A14
The central grave A14 (context id 829) in the sec-
ond mound phase was built on a stone setting that 
served as the support for a poorly-preserved oak 
log coffin. The sparse human remains included 13 
teeth, a very poorly preserved lower jaw and a few 
other skeletal fragments (see Figure 4). Osteologi-
cal analyses estimated the individual to be an adult 
aged between 18-25 years but determination of 
(biological) sex was not possible (Bennike 2007).

The grave contained a ca. 65-70 cm bronze plated 
hilted sword; the sword plate was loosely trapezoid 
in shape and included five rivets (Figure 5). Com-
bined with the rounded pommel with spiral or-
namentation, this typologically dates the grave to 
later NBA II (possibly early NBA III, or ca. 1300 
BCE) (for typologies see e.g. Montelius 1885; 
Müller 1882, 1909; Thrane 2006, 495). Although 
the sword hilt itself was not preserved, organic re-
mains of the horn construction were still visible on 
the plate.

The grave also contained a bronze dress pin 
(VKH3418x13, see Figure  6) and a thin bronze 
fragment, possibly from a razor (VKH 3418x10). 
Based on this assemblage, the grave is considered 
to belong to a male gendered adult. 

The fragmented dress pin has a straight, unor-
namented body with a slightly tapering and deco-
rated end. The upper part of the pin is fragmented 
where the head is broken off. The length of the 
pin is 11,3 cm (including fragmented parts). The 

Figure 4. Jaw VKH 3418x15 from grave A14. A total of 
13 teeth from the lower jaw were preserved (6 molars, 4 
premolars, 1 canine and 2 incisors). From the upper jaw 
four teeth remained (3 molars and 1 premolar). Strontium 
isotope samples were taken from M1, M2 and M3 (Photo: 
Louise Felding, VejleMuseerne).

Figure 5. Sword VKH 3418x14 from grave A14. Plate detail 
(Photo: Louise Felding, VejleMuseerne).

Figure 6. Pin VKH 3418x13 from grave A14 (Photo: Louise 
Felding, VejleMuseerne).
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cross section is round towards a square section at 
the decorated neck area. Because of the fragmented 
condition of the pin, it is difficult to determine a 
type with certainty. However, the short, thin and 
round nature suggests a tradition placed within the 
middle-late Tumulus culture (Bz C-D), which cor-
responds to the Montelian later NBA II to early 
NBA III (around 1300 BCE).

The Wider Archaeological Material

In order to contextualise the high-resolution hu-
man mobility data presented in this paper, we con-
ducted a series of analyses on the archaeological 
material from the Vejle region, which dated to the 
Early NBA (c. 1600-1100 BCE). The catalogue by 
Aner, Kersten, Willroth and Koch: Die Funde der 
älteren Bronzezeit des nordischen Kreises in Däne-
mark, Schleswig-Holstein und Niedersachsen. Bd. 9: 
Vejle Amt (Aner et al. 1990) forms the basis of the 
study. Additionally, all registered Early NBA data 
in VejleMuseerne’s archive which were filed after 
the publication of the catalogue were also added. 
In total, the analysed data comprises 355 sites from 
the Early NBA (see Figure 7) and includes burials, 
ritual depositions and stray finds. The 358 burials 
in the dataset, hereof 91 from NBA II (Figure 8) 
and 75 from NBA III (Figure 9), provide the social 
context and cultural backdrop for the study. The 
archaeological analyses are based on the early ty-
pological chronologies for the NBA developed by 
Montelius (1885, 1917), Müller (1882, 1909) and 
Kersten (1936). For the full dataset see Appendix 1 
and for further detailed description of this dataset 
see Appendix 2.

Multiple Methods and Results

The two recently excavated male NBA graves 
which are the focus of this study are investigated 
using multi-methodological approaches that cen-
tre on the application of a combination of archae-
ometric, statistical and archaeological analyses. 
Hence, the focus of our study is to explore the po-
tential of combining these methodologies. There-
fore, we refer the readers for details on methodol-
ogies to the following works: Millard (2014) for 

radiocarbon dating, Bentley (2006) and Mont-
gomery (2010) for strontium isotope analyses 
and Brughmans, Collar and Coward (2016) and 
Knappett (2011) for network analyses. 

Figure 7. All study data from the Early Bronze Age, Vejle 
Amt (Graph: Louise Felding).

Figure 8. Burial data NBA period II (1500-1300 BCE), Vejle 
Amt (Graph: Louise Felding).

Figure 9. Burial data NBA period III (1300-1100BCE), Vejle 
Amt (Graph: Louise Felding). 
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Radiocarbon Dating

The AMS Centre at Geo-Science of Aarhus Univer-
sity dated two samples (one each from VKH 1842 
Højgaard and VKH 3418 Jelling Øst). Neither of 
the graves contained human remains suitable for 
dating. Instead, the sample from Højgaard was 
taken from the textile fragment found in grave K3 
(VKH 1842x11 sample 41). The sample from Jell-
ing Øst came from the horn of the sword that was 
found in grave A14 (VKH 3418x14A). The AMS 
dating results confirmed the typological dates of 
the graves within period II of the Early NBA and 
are presented in more detail in Table 1. 

Strontium Isotope Analyses  

Method
Strontium isotope analyses conducted on archae-
ological human remains (e.g. on tooth enamel 
and/or cremated bone) can provide information 
on provenance and potential mobility at the indi-
vidual level (Bentley 2006; Montgomery 2010). 
The sampling strategy at both sites was based on 
an assessment of the state of preservation of the 
human remains. We aimed at sampling sever-
al molars in order to identify potential mobili-

ty during early life. In the case of the individual 
from VKH 1842 Højgaard we were able to sam-
ple M1 and M2 as well as a premolar, but no M3. 
In the case of the individual from VKH 3418 Jell-
ing Øst, we were able to sample all three molars 
(i.e. M1, M2 and M3).

Tooth enamel samples were pre-cleaned by re-
moving the enamel’s surface with a drill bit, and sub-
sequently, a few milligrams of enamel were sampled 
from each tooth. The tooth enamel samples were 
dissolved in precleaned 7 ml Teflon beakers (Sav-
illex) in a 1:1 solution of 0.5 ml 6 N HCl (Seastar) 
and 0.5 ml 30 % H2O2 (Seastar). The samples typ-
ically dissolved within 5 minutes, after which the 
solutions were dried on a hotplate at 80 °C. Sub-
sequently, the enamel samples were taken up in a 
few drops of 3N HNO3 and then loaded onto dis-
posable 100 µl pipette tip extraction columns into 
which we fitted a frit which retained a 0.2 ml stem 
volume of intensively pre-cleaned mesh 50-100 Sr-
Spec (TrisKem) chromatographic resin. The elution 
recipe essentially followed that by (Philip Horwitz et 
al. 1992) albeit scaled to our needs insofar as stron-
tium was eluted / stripped by pure deionized water 
and then the eluate dried on a hotplate. 

Thermal ionization mass spectrometry was used 
to determine the Sr isotope ratios. Samples were 
dissolved in 2.5 µl of a Ta2O5-H3PO4-HF activa-

Table 1. AMS dating results from VKH 1842 Højgaard and VKH 3418 Jelling Øst. The 14C ages are reported in conven-
tional radiocarbon years BP (before present = 1950) in accordance with international convention (Stuiver and Polach 
1977:355). Thus, all calculated 14C ages have been corrected for fractionation so as to refer the result to be equivalent 
with the standard δ13C value of -25 ‰ (wood). Calibrated ages in calendar years have been obtained from the calibration 
curves in Reimer et. al. (2013) by means of the Oxcal v4.1 calibration programme (Ramsey 2009) using the terrestrial 
calibration curve, IntCal13. The probability method has been used to calculate the calibrated age ranges corresponding 
to 68.2 % probability (1 sigma) and 95.4 % probability (2 sigma) with the probability of each range given in brackets (in-
dicating the probability that the true date belongs to the interval in question) (Table and text: Aarhus AMS Centre at Geo-
Science Aarhus University).

AAR Site Museum 
sample id 

Material 
(species)

Context 14C age (BP) Calibration 
and correction

Calibrated age (BC)

30623 VKH 
3418

x14A Bone, 
antler/ 
horn

Grave A14                                                                                                                                              
                                                                                                                                                      
                                                                                                                                                      
                           

3090 ± 28 Calibration 
curve: IntCal13 
(Atmospheric)                                                                                                                                    
                                                                                                                                                      
                                                                                                                                                      
                           

68.2 % probability 
    1408BC (27.9 %) 1376BC 
    1348BC (40.3 %) 1304BC 
  95.4 % probability 
    1422BC (95.4 %) 1282BC

30624 VKH 
1842

x11 sample 41 Textile Grave K3 3109 ± 25 Calibration 
curve: IntCal13 
(Atmospheric)                                                                                                                                    
                                                                                                                                                      
                                                                                                                                                      
                           

68.2 % probability 
    1420BC (38.8 %) 1383BC 
    1340BC (29.4 %) 1310BC 
  95.4 % probability 
    1434BC (95.4 %) 1296BC
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tor solution and directly loaded onto previously 
outgassed 99.98 % single rhenium filaments. Sam-
ples were measured at 1250-1300 °C in a dynamic 
multi-collection mode on a VG Sector 54 IT mass 
spectrometer equipped with eight Faraday detec-
tors (Institute of Geosciences and Natural Resource 
Management, University of Copenhagen). Five na-
nogram loads of the NBS 987 Sr standard that we 
ran during the time of the project yielded 87Sr/86Sr 
= 0.710238 +/- 0.000012 (n=5, 2σ), which we 
compare to the generally accepted value of 87Sr/86Sr 
= 0.710248 (McArthur et al., 2006).

Baseline
In order to investigate geographical provenance of 
single individuals applying the strontium isotope 
system, the baseline range of the isotopic compo-
sition of the local bioavailable strontium must be 
known. Most of Denmark (with the exception of 
the island of Bornholm) consists of a pre-Quater-
nary geological basement primarily composed of 
Tertiary and Cretaceous sediments. These are over-
lain by glaciogenic sediments deposited during the 
Ice Ages. The Vejle region is located partially east 
and partially west of the Maximum glacial advance 
line (~22.000 B.P.) which delineates the maximum 
expansion of the ice cover in Jutland during the last 
Ice Age – the Weichsel Ice Age. Both of the sites 
investigated herein are located east of this line. 

In the last decade several baseline studies have 
been conducted in present-day Denmark, aiming 
at shedding light on the bioavailable strontium 

isotopic range of this region. While some aim at 
providing a general overview based on surface wa-
ter (Frei and Frei 2011) and fauna samples (Frei 
and Price 2012) others concentrate on in detail 
baseline investigations within the vicinity of the ar-
chaeological site of interest (often including several 
types of proxies, i.e. plants, soils, water and fauna) 
(e.g. Frei et al. 2017). These efforts combined have 
resulted in a baseline for present-day Denmark 
with strontium isotope signatures that range from 
87Sr/86Sr ~0.708 to 0.711 (Frei 2012; Frei and Frei 
2011, 2013; Frei and Price 2012; Price et al. 2007, 
2011). Furthermore, ongoing debates on potential 
anthropogenic factors such as the use of fertiliz-
ers (e.g. Frei and Frei 2011) and agricultural lime 
(R. Frei et al. 2019) aim at investigating the effects 
of such additives on the biosphere. These stud-
ies show the complexity inherent in the transfer 
of natural geogenic vs agricultural Sr to the bio-
sphere. Nevertheless, the above-mentioned ranges 
for present-day Denmark seem to be in accordance 
with the recent bioavailable strontium isotope 
baseline mapping of > 1200 soil samples from Eu-
rope (Hoogewerff et al. 2019). 

Results
The results of the strontium isotope analyses are 
presented in Table 2. The individual from VKH 
1842 Højgaard yielded 87Sr/86Sr that ranged from 
0.71011 to 0.71073 while the individual from 
VKH 3418 Jelling Øst yielded 87Sr/86Sr that ranged 
from 0.71080 to 0.71151. The mineralization of 

Site: VKH 1842 Højgaard 

Lab Number Tooth 87Sr/86Sr (±2SE)

KM121 M2* 0.71055 0.00001

KM122 M1* 0.71011 0.00001

KM123 PM2* 0.71073 0.00001

Site: VKH 3418 Jelling Øst

Lab Number Tooth 87Sr/86Sr (±2SE)

KM124 Low R M3 0.71080 0.00002

KM125 Low L M2 0.71151 0.00001

KM126 Low R M1 0.71128 0.00001

Table 2. Results of 87Sr/86Sr analyses of tooth enamel from the Højgaard and Jelling Øst individuals. 
*Due to preservation conditions, these teeth were identified only to category (Table by Samantha S. Reiter).
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human tooth enamel occurs within different times 
over the life course from childhood to early ado-
lescence (e.g. the mineralization of the enamel of 
the first molar starts in utero and finalizes around 
the age of 3 years of age, the second molar miner-
alizes between the ages of c. 2-8 years and the third 
molar from c. 7-16 years) (Hillson 1996; Mont-
gomery 2010). Thus, through the investigation of 
several molars it is possible to potentially provide a 
temporal dimension to individual life stories. 

The strontium isotope results of all the three tooth 
enamel samples from the Højgaard individual fall 
within the above-mentioned baseline range, sug-
gesting a local origin. However, the strontium iso-
tope results of the first and second molars from 
the Jelling Øst individual fall just outside the 
above-mentioned baseline range, while the third 
molar has a local value. This suggests that this indi-
vidual might have been of nonlocal origin and may 
have moved from a place outside present-day Den-
mark to the region of Vejle. This potential mobility 
seems to have taken place while this individual was 
young, as indicated by the difference in strontium 
isotope ratios between the molars. This result is in-
teresting seen in the light of the young male’s dress 
pin; a foreign piece of jewellery found to have the 
closest parallels in Lower Saxony several hundred 
km towards the south. 

Network Analysis

Method
Network analysis provides a useful tool to explore 
large datasets of archaeological assemblages while 
searching for linked patterns, which are other-
wise difficult to comprehend, as networks visual-
ly clarify complex relationships that exist between 
objects and their contexts. This opens a window 
to examine the relationships that existed between 
people, objects and the expressed identities (i.e. the 
social roles and/or gender) of Bronze Age people. 
Numerous studies of the NBA have pinpointed 
male and female gender as the primary identities 
of the period (e.g. Bergerbrant 2007; Holst 2012; 
Sørensen 1992). Here, we assume that these pri-
mary identities were further subdivided by bio-cul-
tural parameters such as age, kinship, status, and 

social roles in particular. Although not without 
challenges, it is possible to recognise and interpret 
past identities based on objects included in burial 
rites, ritual depositions (e.g. Brück 2004) and even 
depicted on rock art (Horn 2017). Indeed, social 
identities and social roles are essentially relation-
al; one might therefore argue that network anal-
ysis is the method best suited to reveal identities 
hidden in the archaeological material. We hypoth-
esize that just as a shared group identity would be 
visible through an expression of sameness, so too 
would contrasting social identities be made visi-
ble through marked differences in archaeological 
assemblages (Sørensen 1997, 94). In other words, 
we hypothesise that the identities of socially-sim-
ilar persons should be constructed in comparable 
ways within a specific regional/cultural setting. 

Specifically, network analysis is applied as a re-
lational approach aiming to examine the relation-
ships between the two male graves from VKH 1842 
Højgaard and VKH 3418 Jelling Øst and other 
contemporary burials and ritual deposits from the 
same region. When placed against the studies con-
ducted on the young females from Egtved (Frei et 
al. 2015) and Skrydstrup (Frei et al. 2017), the two 
male individuals from VKH 1842 Højgaard and 
VKH 3418 Jelling Øst provide valuable insights 
into gendered Bronze Age identities and how these 
relate to mobility.

In pursuit of gendered expressions of linked 
male identities, a network analysis was run based 
on artefacts potentially relating to expressions of 
masculine social roles from NBA II and NBA III 
in Vejle Amt (see Figure 10).  

The network produced for this study is a two-
mode directed affiliation network created in the 
open source software Gephi (https://gephi.org/). 
The nodes in the graph represent contexts and ob-
jects. The size of node is based on in-degree and 
shows the number of edges (i.e. graves) that are 
joined to that same node (object type). In simple 
terms, the more graves found with a certain type 
of object, the larger the node representing this ob-
ject type becomes in the network graph. The graph 
presented in Figure 10 is based on data available in 
Appendix 3, with the application of the force di-
rected Yifan Hu layout algorithm (Hu, 2005). We 
checked the result by running the analyses several 
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times, which did not change the outcome, layout 
or interpretation of the graph.

Results 
The result of the network analysis shown in Fig-
ure 10 reveals a distinct differentiation of the pri-
mary male identity into three subgroups defined 
by an explicit distribution of the following key ob-
ject groupings: the sword, the spear, the axe and 
personal equipment (toiletries, drinking vessels 
and jewellery). The social roles defined by these 
objects are related to high status, warfare and lead-
ership (Kristiansen 2014; Treherne 1995; Vandkil-
de 2018, 2019).

However, it is the combination of the objects 
that allows for further insight into interrelation-
ships of the subgroups. Overall, the relations re-
vealed by the graph is in suggestion of male social 
roles, which all seem linked to warfare and war-
riorhood, but likely also to practical activities in 
the social domain. In the study data, we see male 

burials containing saws, sickles, chisels, needles 
and string, items which point to a more laborious, 
practical and domestic sphere of life. 

As a universal high-status male signifier, the 
sword dominates the graph. Here the sword is 
closely connected to personal equipment (e.g. 
toiletries, drinking vessels and jewellery) and this 
combination is likely associated with leadership. 
In the study data, the sword is found alone, in 
combination with personal equipment and/or in 
association with either an axe or a spear but never 
with both these weapons. The latter two weapons 
most commonly occur unaccompanied by other 
weapons. The sword thereby stands as a bridge be-
tween the axe and spear domains. Whilst the ma-
terial hierarchy of bronze weaponry hints broadly 
at the existence of multiple warrior identities and 
military units (Vandkilde 2018), the distinctive 
triad of sword, spear and axe in the graph points 
to particular roles among prominent males in 
NBA society. 

Figure 10. Network graph of male gendered objects found in graves (n105 - herof per II n63 and per III n42) shown with 
grey, depositions (n5) shown with blue or from unknown contexts (n15) shown with black. Green lines = NBA II contexts. 
Blue lines = NBA III contexts. The graph is a directed two mode affiliation network and the size of node is based on in-
degree (i.e. the more graves found with a type of object, the larger the object node) (Graph: Louise Felding).
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Archaeological Analyses

The Dress Pin from Jelling Øst in Context
Despite the fragmented nature of the pin from 
VKH 3418 grave A14, an attempt was made to 
determine the type by conducting a survey of pins 
published in the ‘Prähistorische Bronzefunde Abtei-
lung XIII, Bd. 1-7; 9-11 (Audouze and Courtois 
1970; Carancini 1975; Essen 1985; Gedl 1983; 
Kubach 1977; Laux 1976; Novotná and Novotná 
1980; Říhovský 1983, 1979; Vasic 2003). Similar 
dress pin types were found from Rheinland-Pfalz 
(Kubach 1977, catalogue nr. 1195) and Lower 
Saxony (Laux1976, catalogue nr. 376). The latter 
bear close resemblance to the pin found in grave 
A14 and could, perhaps, indicate long-distance 
connections, but these observations remain tenta-
tive. It is nevertheless worth noting that dress pins 
are relatively rare during this phase of the NBA 
and do not form part of the local metalwork rep-
ertoire. When dress pins occur in the NBA, they 
can usually be provenanced to Central-Northern 
Europe.

As the dress pin from burial A14 Jelling Øst 
may have come from Lower Saxony, we also con-
ducted a survey of pins from the Vejle region in 
order to contextualise this discovery. 

A total of ten dress pins dating to NBA II and 
III are known from the study area. Of these, only 
three could be assigned to type, namely types E, 
H1 and H2 respectively following the typology 
of Kersten (1936). All three are typologically dat-
ed within NBA II. Two pins belonging to group 
H (‘Radnadel’ or wheel-headed pin) were both 
found in (disturbed) female graves from Gauer-
slund and Thyregod parishes. The two dress pins 
are of different subtypes (after Kersten 1936, 31) 
with different areas of origin: one with the Lüne-
burg area (NMB253; type H2, Ke 4347; context 
id 146; Gauerslund parish) and the other possibly 
from southern Germany (NMB6546; type H1; 
Ke 4480; context id 364; Thyregod parish). Last-
ly, dress pin NMB8457 can be identified as type E 
(‘geschwollene Nadel ohne Durchlochung’) (Kersten 
1936, 30). It was found in Thyregod parish in a dis-
turbed, supposedly male grave context, which was 
typologically dated to NBA II (Ke 4481A; context 
id 365). Pins of type E are also indicative of links to 
southern Germany (Kersten 1936, 30).  

In summary: Although few in number, it is none-
theless significant that the dress pins found in the 
Vejle region give further evidence for the presence 
of social and trade networks between Scandinavia 
and northern and southern Germany; connections 
that are further supported by analyses of the met-
als (Ling et al. 2013, 2014, 2019; Melheim et al. 
2018; Nørgaard et al. 2019).

Male Appearance in Vejle Amt 
In further pursuit of male identities, the theoretical 
concept of ‘appearance’ as formulated by Sørensen 
(1991, 1997, 2004, 2013) is applied. The concept 
operates with a focus on artefacts; how they were 
worn and how they were intertwined with the de-
ceased’s life-cycle. With this in mind, we examined 
male individuals from closed burials from NBA II 
and NBA III from the Vejle region (see Appen-
dix 3).  

Present knowledge regarding the location of ar-
tefacts as worn on the body and/or placed in the 
grave is presented in Figures 11 and 12 represent-
ing NBA II and NBA III respectively.

Figure 11 represents the sum of our present 
knowledge of male appearance in NBA II in the 
Vejle region. From this we see a clear distinction 
of artefacts worn on the upper and lower body. 
Drinking vessels were placed at the feet; fibulae 
and tutuli were most often found around the up-
per body. The swords (metal hilted, flange hilted 
and plate hilted) were all found on the left side of 
the body. Personal items and daggers were primar-
ily found near the waist.  

Figure 12 represents the totality of our present 
knowledge of male appearance in NBA III in the 
Vejle region and illustrates some slight differences 
from the previous period. However, as the num-
ber of individuals is low, it is not possible to draw 
any certain conclusions regarding the change of 
male appearance from NBA II to NBA III. We 
see that the type of swords included (flange hilt-
ed and rod tanged swords) now reflect the period 
in question (NBA III). Interestingly, none of the 
swords were found on the left side of body. In-
stead, they were placed above the deceased’s lower 
body or on the right side. Personal items and toi-
letries remain focused near the waist. No vessels 
were recorded in these burials.
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The appearance of the male individuals from per. 
II and III in Vejle Amt seems to point to a general 
code of male social presentation through artefacts 
(especially weapons and jewellery). The material 
presented here is too small to be conclusive, but 
other studies on contemporary material support a 
fairly homogenous expressions of male identity in 
the Early NBA (Bergerbrant 2007; Hansen 2014; 
Sørensen 1997). The most interesting aspect of 
this study is again to highlight the diversity of the 
male identities by including objects emphasising 
craft skills, which has already been shown through 
network analyses presented in Figure 10. 

However, these practical skills are not clearly 
expressed in the same way in the appearance of the 
deceased. Expressing identity through appearance 
seems to have been focused on expressing social and 
gender status rather than necessarily expressing vo-
cational skills. This does not mean that vocational 

skills were not an integrated part of the person’s 
identity. On the contrary, one would assume that 
skilled labour was highly regarded. However, tools 
were not worn as part of the costume in relation to 
appearance. Instead, they were placed in the grave 
as goods, presumably to facilitate the practice of 
learned skills in the after-life. Some craft (and toi-
letry) items were found near the waist which sug-
gest that they were carried at the belt but in such 
cases, they would be hidden in a leather pouch or 
other container and thereby not directly visible to 
communicate social status or identity through ap-
pearance. 

Figure 11. Male appearance NBA II. Sum-
mary of all objects with known placement 
from 21 closed male gendered burials 
from Vejle Amt typologically dated to pe-
riod II (1500-1300 BCE) (Graphic: Louise 
Felding).
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Figure 12. Male appearance NBA III. 
Summary of all objects with known place-
ment from 7 closed male gendered burials 
from Vejle Amt typologically dated to peri-
od III (1300-1100 BCE) (Graphic: Louise 
Felding). 

Discussion

A Network of Violent Beauty? 

The term ‘violent beauty’ was coined by Vand-
kilde (2018) to account for the fact that Copper 
and Bronze Age Europe holds strong indications 
that the beautiful warrior, with his trained well-
groomed body and shining weaponry, was capa-
ble of even extreme violence. Our analyses of the 
archaeological context from the Vejle region have 
revealed insights into male identities showing a hi-
erarchical division of social roles related to warfare 
and leadership. The analyses also indicate craft and 
domestic skill such as wood working and sewing 
as important aspects of male identities both in 
war and peace. As demonstrated in this paper, the 
distinctive triad of sword, spear and axe points to 
particular roles amongst prominent males in NBA 

society. The twin weapon hoards deposited near 
each other at Valsømagle (Lake Haraldsted, Sorø) 
(Aner and Kersten 1976; Ke1097 and Ke1098) 
lead in the same direction, however at an earlier 
stage: NBA IB c.1550 BCE. Each hoard is a unit 
with individualised weapons but at the same time, 
the two hoards interlink through sword, spear, 
and axe and through the same cosmology-infused 
style. The Valsømagle assemblages provide one of 
the earliest evidences of a military unit staffed with 
warrior males who undertook differentiated roles. 
They likely represent two interlinked war bands 
each including a sword-bearing war leader with his 
warrior companions in ranked position wielding 
either spear or axe (see Vandkilde 2018, p. 89 Ta-
ble  1). The very same pattern of social structure 
is visible in the network graph (Figure  10) show-
ing the same male social roles in place in the Early 
NBA in the Vejle region and quite possibly else-
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where, too. The data reveal several identities recog-
nised by weapon combinations, albeit with a cru-
cial difference between hoards and graves. All three 
weapon types can be found together in the hoards. 
For this reason, hoards are seen as expressions 
greater than an individual scale, and are interpret-
ed here as war bands. In the burial data, we do not 
see all three weapon types found together. Instead, 
separate identities appear marked by the following 
weapon combinations: sword alone, sword in com-
bination with axe or spear and, finally, axe or spear 
alone. These observations are supported by rock art 
data which show the same weapon combinations 
(Bertilsson 2015; Horn and Potter 2018; Ling and 
Bertilsson 2017). As an overall observation based 
on the graves and depositions, we thus emphasise 
that warriorhood is individually felt and collective-
ly shared.

In the study data from Vejle Amt, we see a dis-
tinct separation of the spear and axe, whereas the 
sword appears more dynamic and ‘connects’ the 
various male roles. It was possible to carry out an 
analysis of the sword in combination with other 
artefacts - weapons and jewellery alike. It is clear 
that, in some contexts, the sword signalled warri-
orhood (and leadership of the warrior fraternity of 
‘brothers’), but in other contexts, the sword should 
be seen as having been a representation of a lead-
er with a more political and/ or perhaps religious 
status. It is even likely that, in many cases, these 
functions were integrated into one and the same 
person pointing to the complex relationships be-
tween multiple identities and social roles in the 
Bronze Age.

As demonstrated in Figure 10, we have seen a 
division between the axe, spear and sword. The re-
maining larger group of objects are less distinct and 
heavily intertwined with the sword. This group-
ing consists of items often labelled personal- and 
toiletry items. However, this group also contains 
artefacts that point to crafting and skilled labour. 
This indicates a different sphere of male identities 
or roles, which are often overlooked. This aspect of 
male social roles has recently been demonstrated in 
a study from the Viking Age (Moen 2019) and a 
similar trend is now visible in the Bronze Age mate-
rial from the Vejle region. These observations gain 
further footing when joined by recent discoveries at 
the Tollense battlefield which show that some war-

rior males also brought practical small items stored 
in an organic container interpreted as a ‘toolbox’ 
(Uhlig et al. 2019). These items of a craft-related 
nature are, therefore, to be regarded as important 
for the warrior equipment and, thus, as part of the 
male warrior identity. Likewise, it supports the idea 
that male identities were multifaceted and that so-
cial roles of a practical nature were involved both in 
war and social ‘everyday’ life. 

Following this line of inquiry, the inclusion of 
awls in several NBA male graves should perhaps be 
interpreted as working tools instead of automati-
cally being regarded as tattooing devices (Treherne 
1995, 110). Awls are useful tools for working skin, 
leather and bark (e.g. the bark vessels such as those 
found in the Egtved woman’s grave). We should 
perhaps consider whether the awl would have rep-
resented skills that were not gender-specific but 
vocational instead (i.e. practiced by both men and 
women).

In referencing the seminal work by Treherne 
(1995), we can say that the male network graph 
from Vejle Amt (Figure 10) represents a network 
of ‘violent beauty’ related to male ideologies, iden-
tities and roles in the Early NBA. However, the 
graph does not only show identities related to war-
fare, status and leadership, but also highlights po-
tentially overlapping arenas of male life-worlds and 
skilled labour in war and peace. 

Gender Structures and Social Roles in Bronze Age So-
ciety
Relational analogies (Ravn 1993; Wylie 1985) 
from Homer’s epic poems the Iliad and the Odys
sey have been used for constructive insights into 
the gendered structure of Bronze Age societies in 
Europe (Vandkilde 2006). Especially in the Ili-
ad, Homeric societies are depicted as having been 
structured around war and warriorhood among the 
princely elite; similar ideals and social relationships 
are observable in the material culture of the Euro-
pean Bronze Age. Males in the upper social rungs 
were probably born into the warrior role whilst the 
warrior institution was a social place for actually 
building fame and, thus, male status, identity and 
roles in war (Vandkilde 2006, 523).

Kristiansen quite clearly demonstrates how so-
cial identities were constructed in the NBA through 
selective use of material culture in order to define 
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different social roles (Kristiansen 1984, 1998, 121-
125). Based on sword types and distribution, he 
categorises three different male social identities in 
Early NBA society: religious chiefs, warrior chiefs 
and individuals linked with elite international trad-
ing (Kristiansen 2014; Kristiansen and Larsson 
2005, 237–243; Kristiansen and Suchowska-Ducke 
2015). We would suggest it fitting to refer to 
war-leaders and socio-political-leaders and, fur-
thermore, consider that these social roles could have 
been held by different individuals or perhaps also 
by the same person. Overall, the multiple identities 
found emphasize the social complexity of Bronze 
Age society which is also pointed out by Kristiansen 
(2007) in his statement that the NBA can be recog-
nised by its decentralised complexity.

Nevertheless, the duality in the proposal of 
leadership between socio-political leaders and 
war-leaders is convincingly rooted in the overar-
ching core dualism in the NBA ritual belief system 
(e.g. Kristiansen and Larsson 2005) and is also ap-
parent in the twin hoards from Valsømagle (Vand-
kilde 2018). Leadership is, thus, signalled by the 
sword (both war and political) and, if found with 
other types of weapons, can probably be related 
to war-leadership. The spear-sword and axe-sword 
combination is regarded as having been more pow-
erful and would have separated war-leaders from 
war companions that ‘only’ bore an axe or a spear. 

Male Identities and Mobility in the Bronze Age
A survey of selected artefacts from the Vejle region 
indicated connections with south and north Ger-
many. It is clear that it is now paramount to inves-
tigate the underlying (gendered) social structures 
that organised the movement of people and goods 
in the Bronze Age with the note that some forms 
of movement may have been socially biased. Some 
people may have moved little during a lifetime, 
others had the economic backing to invest in long 
distant journeys at sea (Ling et al. 2018) whilst still 
others may have been forced to move away from 
their homes for a variety of reasons.  

Several patterns of mobility may be observed 
within Bronze Age society (Frei et al. 2015, 2017; 
Knipper et al. 2017; Kristiansen and Larsson 2005; 
Reiter and Frei 2019; Vandkilde et al. 2015); iso-
topic signatures can suggest that some individuals, 
both women and men, travelled and moved to new 

locations within their lifetimes (Frei et al. 2019). 
We argue that, based on these results, we should 
consider alternative male roles from the ones that 
have emerged from earlier somewhat idealized ac-
counts (Treherne 1995, see also above). Although 
maleness might often have been defined through 
leadership, patrilocality and warriorhood, these 
were probably not the only routes open to males in 
the Bronze Age (see also Skogstrand 2010). Based 
on recent evidence, it seems timely to contemplate 
additional alternatives for the construction of male 
identities in the Early NBA. 

A recent investigation presenting the results 
of the largest multidisciplinary human mobility 
study to date of skeletal remains from present-day 
Denmark from the 3rd and 2nd millennia BCE in-
dicates a clear shift in mobility patterns in the Ear-
ly Bronze Age (Frei et al. 2019). This study was 
based on a combination of strontium isotope and 
radiocarbon analyses together with anthropolog-
ical investigations, aiming at exploring potential 
human mobility patterns during the late Neolithic 
and Early Bronze Age periods. Overall, their data 
suggest that, while the majority of individuals in-
vestigated were of local origin, the mobility of peo-
ple seems to have been continuous throughout the 
3rd and 2nd millennia BCE, but with a clear shift 
from around 1600 BCE onwards characterized by 
a larger variation in the geographical origin of the 
migrants (Frei et al. 2019). This shift seems to have 
happened in parallel with a strong increase of met-
al being imported to the region as well as with an 
isotopic change in the metal composition as shown 
by a recent study by Nørgaard et al. (2019). Inter-
estingly, the human mobility study revealed that 
several male individuals where of nonlocal prove-
nance (Frei et al. 2019). When we combine these 
previous results with the strontium isotope results 
presented in this paper, it is apparent that mobility 
is a relevant factor for both genders in Bronze Age 
society and that the term ‘Fremde Männer’ should 
be considered and explored further as part of the 
social dynamics of Early Bronze Age society. 

Conclusion

The aim of the present study was to investigate 
male social roles in relation to mobility using a 
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multi-methodological approach focusing on ar-
chaeological material dating to NBA II and III 
(1500-1100 BCE), within the Vejle region of SE 
Jutland, Denmark. 

New insights emerged through the applica-
tion of this combined methodological approach. 
Archaeological and network analyses of male gear 
from burials and ritual deposits on a regional scale 
were combined with detailed results from two case 
studies using strontium isotope and radiocarbon 
analyses. 

Specifically, the warrior arises as an overall iden-
tity for high-ranking males. Differences in their 
weaponry suggest that a minimum of three kinds 
of warriors were distinguished. Moreover, this ob-
servation is supported by research on the use of 
swords and spears from both earlier and contem-
porary contexts (Horn 2013; Horn and Karck 
2019; Kristiansen 1984, 2002). These differences 
surely related to their disparate though coordinat-
ed roles in war but likely also permeated the house-
hold and other social domains. Furthermore, the 
strontium isotope results suggest that one of the 
two individuals on which we conducted strontium 
isotope analyses was local while the other might 
have moved. 

When combined with other recent investiga-
tions, the present paper can indicate a varied pat-
tern of mobility (including non-mobility) within 
Bronze Age society regardless of gender. Our re-
sults reveal complex and gendered socio-dynamics 
during Early NBA, hence updating and detail-
ing previous studies. Furthermore, it is clear that 
long-distance travels enabled acquisition of key ex-
ogenous resources (such as bronze) that provided 
a comparative advantage when competing for or 
maintaining local political power (Earle et al. 2015; 
Vandkilde 2016). Several social routes were likely 
available for male elites when engaging in a game 
for power and prestige. Some routes took place 
on the local scene as a lynchpin for long-distance 
networks (such as was the case at Højgaard), while 
others implied movement and then integration as 
a highly functioning and -respected elite member 
of local society (such as it might have been the case 
for Jelling Øst). 

Finally, our study suggests that there is poten-
tially important information to be retrieved when 
combining network analyses with results from ar-

chaeometric data, thus providing a new platform 
and multi-methodological tool relevant for under-
standing prehistoric social structures in relation to 
mobility. 
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