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Abstract

The thousands of dolmens and long barrows spread across the Danish land-
scape are the earliest long-lasting expressions of architectural monumen-
tality in Scandinavia. A series of new AMS dates on human skeletal material 
from several of them leads to a clarification of the generations-long de-
bate on the relative chronology and typological evolution of this group of 
monuments. Earthen long barrows were raised from ca. 3700 cal BC. That is 
at least two centuries later than the arrival of such elements of the Neolithic 
world as funnel beaker pottery and domestic cattle to the region. The prac-
tice of using large stones (megaliths) for burial chambers was present by 
3600 cal BC. Classical Urdolmen were built alongside various types of more 
complex dolmen chambers during the period ca. 3600–3400 cal BC, after 
which passage graves were erected.

Introduction

Even after more than 5 000 years, early farming societies make themselves 
very visible in the Danish landscape, due to the numerous monumental 
burial structures they erected. Approximately 2 800 of these are scheduled 
monuments, and thanks to generations of archaeological fieldwork there 
are records of a further ca. 7 300. A conservative estimate suggests that their 
original number exceeded 25 000 (Ebbesen 1985; Jensen 2001, 363; Hansen 
2016, 10). The majority of these monuments are characterised by the archi-
tectural use of large stones (megaliths) for burial chambers and external de-
limitation of barrows.

Neolithic earthen long barrows, dolmens and passage graves represent 
the earliest lasting monumentality and architecture in Scandinavia. They 
are part of a spectacular building tradition that was initiated by farmer so-
cieties in Western Europe around 4500 cal BC (Schulz Paulsson 2017; 2019). 
Dating the introduction of their various monument types in Denmark is the 
topic of the present paper. It also deals with the often debated question 
among Scandinavian archaeologists if these monuments were construct-
ed in the region from the onset of the Funnel Beaker Culture (FBC) and 
the farming way of life, or if there existed pre-monumental and pre-mega- 
lithic stages at the beginning of the Early Neolithic. The basis of this study 
is a series of new AMS dates measured on human teeth and bones (Fig. 1), 
selected for a genomic study of the European Mesolithic and Earlier Neo- 
lithic (Allentoft et al. 2022). The 21 dates obtained reveal a clear and some-
what surprising chronological pattern, to be presented below.

The interval of time dealt with is the early and middle parts of the Funnel 
Beaker Culture. It represents the era when farming was introduced to the 
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region, and is traditionally divided into the Early Neolithic (EN) and the Mid-
dle Neolithic A (MN A). These two periods, defined on the basis of pottery ty-
pology, are often subdivided in stages I–II and I–V, respectively (e. g. Becker 
1954; Nielsen 1993; Koch 1998). Based on a rather small number of radiocar-
bon dates of settlement assemblages etc. with pottery, the chronological 
range of the EN and the MN A can tentatively be stated as ca. 3900–3300 
and ca. 3300–2800 cal BC, respectively (Nielsen 1993; Fischer 2002; Müller, J. 
et al. 2010; Nielsen/Nielsen 2020; Fischer et al. in prep. a and b).

Typology and chronology of dolmens

Ever since the pioneer work of O. Montelius (1874a; 1874b; 1905), Scandi-
navian megalithic tombs have been viewed as forming a typological se-
ries, starting with dolmens and continuing with passage graves and gallery 
graves. Subsequently, various attempts have been made to define subtypes 
of dolmens – with the underlying assumption that a stylistic/technologi-
cal evolution of this kind of monument can be expected (e. g. Becker 1947; 
Aner 1963).

E. Schuldt (1972) distinguished three types: "Urdolmen" (Fig. 2), "erwei-
terte Dolmen" and "Großdolmen". The latter, apparently an intermediate 
phenomenon between dolmens and passage graves, were defined as large 
rectangular or trapezoid chambers with a passage from the narrow end. 

Fig. 1. Sites mentioned in the present 
paper (Graphics: K.-G. Sjögren).
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Additionally, a fourth type of Early Neolithic burial monument has been de-
fined: interments beneath earthen long barrows, the architectural elements 
consisting of earth, smaller stones and wood only (Madsen 1979). The dis-
tinction between earthen long barrows and megalithic tombs is somewhat 
floating, however, since the former were often rebuilt and megalithic cham-
bers inserted into them. The most recent contributions to the dolmen type 
debate by K. Ebbesen (2011) and P. Eriksen and N. H. Andersen (2014) are rath-
er similar in describing four main variants, which briefly can be described as 
follows:

•	 Type I encompasses relatively small, closed, rectangular or slightly trape- 
	 zoidal chambers, less than 3 m long, with 4–6 side stones.
•	 Type II is similar in shape and size to type I but has an open gable with 
	  only a low sill or entrance stone.
•	 Type III consists of relatively large chambers of elongated form, often oval 
	 or pear shaped, with an opening or short passage at the gable end.
•	 Type IV has a polygonal or rhomboid chamber of five or more stones and 	
	 a short passage.

Common to all four types is that they are only covered by a single capstone. 
The chamber floors may be slightly sunken into the original ground surface. 
Types I–II correspond to Urdolmens while the somewhat vaguely separat-
ed types III–IV cover what Schuldt calls extended dolmens. All types can 
be surrounded by round or elongated barrows, and are accordingly termed 
Round dolmens or Long dolmens.

Regarding Großdolmens, Ebbesen (2007, 14–15; 2011, 45) supports the 
above-mentioned definition of Schuldt. Eriksen and Andersen (2014, 44; cf. 
Hansen 2016, 56), on the other hand, prefer to class them as passage graves 
on the criterion that the passages reach the mound edge.

Dolmen types I–IV have commonly been viewed as a chronological se-
quence (e. g. Eriksen/Andersen 2014). It has, however, also been suggested 
that they are contemporary regional variants (Ebbesen 2011). Most schol-
ars have viewed dolmens as generally older than passage graves, while 
again some have emphasised parallel developments and regional dif-
ferences (e. g. Persson/Sjögren 1996; Hansen 2016; Schulz Paulsson 2017; 
Blank et al. 2020).

The chronological arguments have rested on two forms of archaeologi-
cal reasoning. One is based on typology: Artefacts such as pottery and flint 

Fig. 2. The classical Urdolmen of Vig  
Femhøve – an example of the megalithic 
monuments that can now safely be re-
ferred to an early part of the Early Neo- 
lithic of Denmark, thanks to a series of 
recent AMS dates of human skeletal  
remains. From the stone chamber seen  
beneath the hoofs of the three goats, 
absolute dates of three humans of that 
period are now available 
(Photo: A. Fischer).



JNA
The Chronology of Danish Dolmens. Results from 14C Dates on Human Bones

Karl-Göran Sjögren, Anders Fischer

4JNA 25/2023

axes found in the chambers have been used to argue for Early Neolithic 
dates for these structures. Typical vessel forms found in dolmen chambers 
are lugged and collared flasks, commonly dated to the later EN. Such finds 
are rare in Danish passage graves, suggesting a time difference for at least 
some of these burial chambers. It should be mentioned, however, that a 
number of dolmens only contain MN pottery. Unless a clearing out of earli-
er burials from these stone chambers has taken place, they could well have 
been built contemporarily with the passage graves (Skaarup 1985).

Another line of argument is based on the complex building sequences 
starting to appear in well-investigated dolmens. At sites like Lønt in Jutland 
and Flintbek in Schleswig-Holstein, series of graves have been constructed 
to eventually form elongated monuments, allowing for relative dating of 
different chamber forms (Mischka 2011; 2022; Gebauer 2015). At Lønt, four 
chambers in round barrows have been built in a row, eventually enclosed by 
a long barrow (Fig. 3). The first chamber was a small type I dolmen, followed 
by a type III chamber and lastly by two passage graves. No 14C dates are 
available but the pottery depositions at the different monuments suggest 
that the whole sequence took place in the Middle Neolithic A, from MN A I 
to MN A II (Jørgensen, E. 1988; Gebauer 2015; Gebauer et al. 2020).

5 m0

N

3

2 1

4

Fig. 3. Lønt, Long dolmen 13. Numbers 
denote the suggested order of building. 
Red dotting indicates pottery deposi-
tions (after Gebauer 2015, 140 fig. 13.6).

At Flintbek, a megalithic cemetery with at least 29 monuments was exca-
vated 1976–1996. An extensive series of radiocarbon determinations has al-
lowed detailed absolute dating of the different graves (Mischka 2011; 2022; 
Furholt/Mischka 2019). Of particular interest is the monument Flintbek LA 3. 
Here, the sequence starts with an alignment of eight non-megalithic earth 
graves, dated 3500–3460 cal BC (Fig. 4). Next, two small dolmen chambers 
(dolmens I–II) were built to the east of these, dated to 3465–3435 cal BC, and 
a further small dolmen to the west (dolmen III), dated to 3440–3405 cal BC. 
This linear arrangement was incorporated into a long mound with kerb 
stones. Finally, the long mound was extended to the north, and a final mega
lithic chamber, dolmen IV, was built in the extension at 3410–3375 cal BC. 
The duration of the whole sequence could be estimated to ca. 140 years, 
corresponding to the final Early Neolithic of Southern Scandinavia. Notable 
at the Flintbek site in general is also the early dating of polygonal chambers, 
the probably contemporary erection of different dolmen forms, and the lat
er appearance of passage graves, after ca. 3350 cal BC.
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3700 3600 3500 3400 3300 3200 3100 3000  BC

Passage grave

Extended dolmen

Polygonal dolmen

Small dolmen

Fig. 4. Flintbek. Radiocarbon date ranges 
for stone chambers at the megalithic 
cemetery. The term “Small dolmen” re-
fers to small rectangular chambers with 
four to six orthostats and some kind 
of opening or entrance, similar to the 
 Danish type II dolmens (redrawn by  
K.-G. Sjögren after Furholt/Mischka 
2019, 926 fig. 5).

Previous 14C dates

The previously published radiocarbon dates of samples from Danish dol-
mens are listed in Table 1 and Appendix 2 (cf. Persson/Sjögren 1996; 2001; 
Müller, J. 1997; Sørensen 2014; Schulz Paulsson 2017; 2019).

As seen in Figure 5, most of the bone dates from dolmens are later than 
the expected time of construction and primary use. Eight dates fall around 
2800 cal BC and thereafter, and point to use in the Middle Neolithic B (MN B, 
the epoch of the Single Grave Culture). Three of the dates correspond to the 
earlier part of the MN A, ca. 3300–3000 cal BC, and no bone dates correspond 
to the expected dating of early dolmens to the EN II, i. e. ca. 3500–3300 cal BC. 
In comparison, the dates on charcoal have an older emphasis, and four out of 
the five age determinations would indicate use in the late EN.

There are several problems with the previously published dates, however. 
Age measurements on charcoal, such as the date from Ølstykke, may con-
tain a substantial old wood effect. The significant distance in time between 
the bone and charcoal dates in Figure 5 may well be explained on this ba-
sis. Unfortunately, evaluation of this proposition is difficult, since determina-
tion of tree species and estimates of old wood effect were not always done. 
The old bone dates from the Copenhagen laboratory, while certainly of high 
quality for their time, were made by conventional radiometric method and 
with sample preparation methods that are not up to the standards of to-
day. For instance, extraction of secondarily introduced humus was only per-
formed from laboratory number K-2127 onwards (Fischer 2002, 359) and ul-
trafiltration was not implemented. Lack of ultrafiltration also applies to the 
previously published dolmen dates produced at the Lund and Aarhus la
boratories. Furthermore, collagen quality indicators such as the C/N ratio 
are not available, and standard deviations are rather high.

The reliability of the previous dates is therefore difficult to evaluate, and it 
can be suspected that age determinations in some cases were performed on 
collagen of low quality and/or that samples have not been fully cleaned from 
contaminants. Furthermore, some of the dated samples consist of lumped 
fragments, which may come from a mix of different individuals or different 
trees. In one case, human bones have even been lumped with animal bones 
of unknown species. To this, we can add the general problem of dating 
burial chambers that have been used and reused for long periods of time. 
When dating only one or a few samples per tomb, it is likely that none of the 
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Table 1. Previous 14C dates from Danish dolmens, sorted chronologically according to the earliest bone date from each site.

Site Type Lab no BP uncal 1 s Material Species Element Context

Rude Long dolmen K-3124 4910 90 Charcoal nd Facade trench

Rude Long dolmen K-3125 4810 70 Charcoal nd 5 cm thick branch Facade trench

Rude Long dolmen K-3123b 4260 85 Bone Human Vertebrae Western chamber

Rude Long dolmen K-3123a 4180 85 Bone Human Mixed bone 
pieces

Western chamber

Ølstykke Long dolmen K-2356 4710 100 Charcoal nd Charcoal layer below 
skeleton

Tustrup Dolmen K-1762 4700 110 Charcoal Oak (Quercus sp.) Unknown

Tustrup Dolmen K-1763 4680 110 Charcoal Oak (Quercus sp.) Unknown

Vroue Hede IV Long dolmen K-2424 4660 100 Charcoal nd Below and in 
drystone walling

Vroue Hede I Long dolmen K-1566 4570 100 Charcoal Oak (Quercus sp.) Under pavement 
in chamber

Klokkehøj Dolmen K-2954 4550 65 Bone Human Rib + pelvic bones Individual QØ, 
primary grave

Klokkehøj Dolmen K-3012 4250 90 Bone Human Femur Bone pile I

Klokkehøj Dolmen K-3014 4200 90 Bone Human Femur Bone pile III

Klokkehøj Dolmen K-3013 4140 90 Bone Human Femur Bone pile II

Trekroner Dolmen Lu-1952 4500 55 Bone Human+animal Mixed pieces Below secondary floor

Kellerød Long dolmen K-2954/ 
K-3515

4490 65 Bone Human Fragments of tibia 
+ other long bone

Primary grave

Sarup Mølle I Dolmen/ 
Passage grave

AAR-1127 4000 90 Bone Human 6y old child, 
humerus

Chamber floor

Sarup Mølle I Dolmen/ 
Passage grave

AAR-1128 3850 90 Bone Human Adult, 
vertebrae

Chamber floor

Sarupgård Long dolmen K-3491 3890 80 Bone Human Mixed bone pieces Chamber F

Bone dates

Charcoal dates

4500 4000 3500 3000 2500 2000
Calibrated date (cal BC)

OxCal v4.3.2 Bronk Ramsey (2017); r:5 IntCal13 atmospheric curve (Reimer et al 2013)

EN MN A MN B

Klokkehøj, K-2954

Trekoner, Lu-1952

Kellerød, K-2954/K-3515

Rude, K-3123b

Klokkehøj, K-3012

Klokkehøj, K-3014

Rude, K-3123a

Klokkehøj, K-3013

Sarup Mølle I, AAR-1127

Sarupgård, K-3491

Sarup Mølle I, AAR-1128

Ølstykke, K-2356

Tustrup, K-1762

Tustrup, K-1763

Vroue Hede IV, K-2424

Vroue Hede I, K-1566

Fig. 5. Probability distributions of pre-
viously published dolmen dates from 
Denmark (see Table 1). Two charcoal 
dates from Rude were not included in 
the figure since they refer to the facade 
and not to the stone chambers. Bone 
dates are not reservoir corrected due to 
lack of isotopic data for some samples 
(Graphics: K.-G. Sjögren).
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age determinations will represent the first interment in the chamber. This 
especially applies in cases when bone preservation is less than ideal, since 
skeletons of early interments tend to be more degraded than those of sub-
sequent burials due to changing soil chemistry over time (successive depo-
sitions of bone will raise ph as well as phosphate levels). Finally, the classifi-
cation of some of the tombs as dolmens may be questioned. Sarup Mølle I 
and Vroue Hede I should perhaps rather be classed as passage graves, and 
the context of the two dates from Tustrup is unclear.

The number of previous dates from earthen long barrows is larger, but 
some of the same problems apply to them. In Appendix 2, 44 dates are list-
ed, 39 on charcoal and five on marine shells. Many of them are from the 
early days of radiocarbon dating. Their standard deviations are rather large, 
and it is often difficult to judge whether old wood effects are at hand. A 
special problem concerns posts in façade trenches, which are sometimes 
suggested to have been deliberately burned. If so, charcoal from the inner 
wood could well have been sampled, and as these posts are of considerable 
size (up to ca. 0.8 m in diameter) a sizeable old wood effect may apply to 
them. In other cases, however, the posts do not seem to have been burned 
but only scorched before being set in place, presumably to enhance dura-
bility. In such cases, the samples would represent the outer rings of the trees 
and not contain any larger old wood effect. The problem can to some ex-
tent be circumvented by only including the youngest dates in cases where 
more than one sample from the same context was dated (see Appendix 2) 
but it should be borne in mind that this approach is sensible to outliers.

Plotting summary graphs of these age measurements by context gives an 
interesting picture (Fig. 6). At around 3700 cal BC, the curves for graves and 
facades rise sharply. The two curves run parallel until ca. 3400 cal BC, where 
they both drop sharply. Dates from contexts earlier than the barrow, i. e. ter-
minus post quem (tpq) dates, also end at ca 3400 cal BC but also show a shift 
towards earlier dates, possibly due to pre-barrow activities or in some cas-
es old wood effect.

Three main problems with sum probability distributions (SPDs) have been 
pointed out: noise as a result of low numbers of samples, noise from the cali
bration process and spread of the dates due to measurement uncertainty 
(Bronk Ramsey 2017, 1811). The same issues apply to simple calibrated dates. 
On the other hand, SPDs take the whole probability span into consideration, 

Fig. 6. Summary plot of previous radio
carbon determinations from earthen 
long barrows, separated by context.  
The two oldest dates from below the 
mound at Barkær were excluded due to 
risk for old wood effect. As an additional 
attempt at minimising such effects, the 
youngest date is used in cases where 
several age measurements are available 
from one and the same grave or façade 
(for the dates see Appendix 2; graphics: 
K.-G. Sjögren).
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and unlike Bayesian phase models, they do not presuppose any particular 
distribution of events. For the dates discussed here, Bayesian modeling was 
tested for some of the sites but did not actually contribute to any different 
understanding of the chronologies. As stratigraphic or other sequence in-
formation is mostly lacking, we abstain from applying phase modeling as 
there is no information regarding which underlying distribution of events is 
relevant, and sufficient tools to evaluate different models against each oth-
er are lacking in Oxcal.

The datings would seem to indicate a building period for long barrows of 
ca. 300 years, ca. 3700–3400 cal BC. For several reasons, this should only be 
taken as an approximation. First, the number of dated monuments is still 
rather low. Second, the tpq dates and the dates from constructions do not 
always come from the same site. Third, the age determinations of façade 
timbers may not always concern the oldest part of the constructions, as fa-
cades sometimes seem to have been built in several phases (e. g. at Rude 
and Højensvej, see Appendix 1). Consequently, there is room for a some-
what earlier start of long barrow construction than is indicated by these 
dates. Still, it seems likely there was an earliest phase of the Neolithic when 
no long barrows or other monuments were built, perhaps covering the time 
ca. 3900–3800 cal BC (Fischer 2002; Fischer et al. in prep. b).

New dates and isotope results

In view of the problems discussed above, additional 14C determinations pro-
duced with up-to-date methods are highly desirable. We will now report 
such a series, consisting of 21 radiocarbon measurements on human bone 
and teeth. 18 are from seven dolmens, while two derive from a long barrow 
(Table 2). The latter two are the first made on human skeletal material from 
Danish non-megalithic long barrows. All dates are based on material sam-
pled from one individual only.

All except two of the new dates were produced at the Chrono lab in Bel-
fast. Collagen extraction methods for this laboratory have been described 
by P. Reimer et al. (2016). The exceptions are the measurements for Kellerød 
(made in Oxford) and Esbenshøj (made in Aarhus). In all cases several physi-
cal/chemical cleaning steps, including ultra-filtering, were performed.

Additionally, δ13C and δ15N isotope values were measured, allowing esti-
mates of dietary contributions from marine or freshwater sources, and de-
tecting possible reservoir effects. Marine reservoir effects were estimated 
as a simple linear relation between the δ13C endpoints of -21 ‰ (terrestrial) 
and -10 ‰ (marine). A. Fischer et al. (2007) suggested the end values -21.7 ‰ 
and -10.1 ‰, based on measurements on Mesolithic and Neolithic local fau-
na. Values from Early Neolithic domestic animals are slightly higher, how-
ever, probably due to more open environment (Gron/Rowley-Conwy 2016). 
We therefore use the end value -21 ‰ for terrestrial and the rounded val-
ue of -10 ‰ for fully marine protein sources. Furthermore, we have used a 
new marine reservoir effect value for early Neolithic Denmark, calculated to 
273 ± 18years (Fischer/Olsen 2021). The results of these calculations are giv-
en in Appendix 2 and point to very limited influence of marine diet on the 
dates. Likewise, the generally low δ15N values suggest little or no influence 
from freshwater protein for all individuals, with the possible exception of 
Vig Femhøve 3 (Table 2). C/N ratios were provided for all samples, and were 
found to be within the accepted range for well-preserved collagen, 2.9–3.6 
(De Niro 1985; Van Klinken 1999). Calibrations were made in Oxcal 4.4 using 
the Intcal20 calibration curve (Reimer et al. 2020).

An overview of the chronological distribution in relation to dolmen typol-
ogy is presented in Figures 7 and 8.
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Site Type Context Individual Lab no BP uncal 1s Cal BC rescorr 
(95.4%)

δ13C  
(‰ VPDB)

δ15N  
(‰ AIR)

Bygholm Nørremark Long barrow grave D II UBA-38881 4912 29 3709–3533 -19.2 9.6

Bygholm Nørremark Long barrow grave D I UBA-37227 4836 35 3645–3526 -20.0 9.6

Esbenshøj IV AAR-22190 4459 37 3343–2939 failed failed

Grøfte I chamber A UBA-38228 4828 35 3644–3525 -20.1 9.7

Grøfte I chamber B UBA-40437 4731 32 3626–3372 -20.0 10.6

Kellerød I PMD 6 OxA-39594 4772 24 3631–3370 -20.3 10.2

Klokkehøj III RW UBA-35706 3983 39 2574–2306 -20.0 9.9

Klokkehøj III GA UBA-35707 4170 38 2883–2626 -20.7 9.6

Klokkehøj III QK UBA-35708 4086 42 2851–2471 -20.0 10.6

Klokkehøj III MH UBA-35709 4238 38 2906–2668 -20.1 10.3

Klokkehøj III QØ UBA-37888 4847 34 3648–3528 -20.0 10.2

Klokkehøj III QÅ UBA-40811 4756 37 3632–3376 -20.0 10.2

Klokkehøj III RL UBA-37889 4750 58 3633–3372 -19.8 10.5

Rude I east chamber H UBA-37876 4838 29 3639–3527 -19.3 10.6

Rude I west chamber I UBA-37877 4901 37 3707–3528 -19.1 10.5

Rude I west chamber I? UBA-39551 4488 38 3331–2924 -19.0 10.6

Rude I west chamber I? UCIAMS-232708 4725 15 3517–3372 -19.1 11.1

Stasevang II east chamber PMD 5 UBA-38236 4669 37 3621–3364 -20.5 9.9

Vig Femhøve I 1 UBA-37892 4657 36 3517–3341 -19.6 10.3

Vig Femhøve I 2 UBA-40810 4833 40 3648–3386 -19.7 10.3

Vig Femhøve I 3 UBA-37893 4709 52 3625–3192 -18.6 12.4

Table 2. New dates and isotope values on human bone and teeth from Danish dolmens and a long barrow. Full details of the sam-
ples and measurements are found in Appendix 2. PMD refers to Bröste et al. 1956.

Discussion

With the new series of precise and well contextualised AMS radiocarbon 
measurements (Figs. 7–8) a very different picture arises of the chronolo-
gy of the erection of FBC funeral monuments as compared with the older 
one based on radiometric dates of charcoal and bone (Fig. 5). In this respect 
there are methodological as well as culture historical lessons to be told.

As to the methodological aspect: From at least two individuals we have 
duplicate measurements produced on the one hand by the radiometric 
method and on the other hand by the AMS method (Table 3). For these 
two individuals, the radiometric dates are nearly 300 14C-years younger 
than the AMS dates. Since the radiometric Copenhagen dates are consist-
ently younger, we suspect that the difference is due to insufficient sample 
preparation, in particular the lack of ultra-filtration, potentially leaving 
low quality collagen and organic contaminants such as humic acids in the 
samples.

Another case is the large discrepancy between the dates of the tooth and 
the petrous bone at Rude west. Here, a more likely explanation is that differ-
ent individuals have been dated.

As to the culture historical aspect: The new dates from Bygholm fit well 
with previously published charcoal and shell dates from long barrows, as re-
ferred above and in Appendix 1. Grave D at this site probably dates to before 
3600 cal BC, but this grave was preceded by other features. Based on the 
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EN MN A MN BLong barrow

Bygholm Nørremark, UBA-37881

Bygholm Nørremark, UBA-38227

Dolmen type I

Rude east, UBA-37877

Rude west, UBA-37876

Rude west, UCIAMS-232708

Grøfte A, UBA-38228

Grøfte B, UBA-40437

Kellerød, OxA-39594

Vig Femhøve, UBA-40810

Vig Femhøve, UBA-37893

Vig Femhøve, UBA-37892

Dolmen type II

Stasevang, UBA-38236

Dolmen type III

Klokkehøj, UBA-37888

Klokkehøj, UBA-40811

Klokkehøj, UBA-37889

Klokkehøj, UBA-35709

Klokkehøj, UBA-35707

Klokkehøj, UBA-35708

Klokkehøj, UBA-35706

Dolmen type IV

Esbenshøj, AAR-22190
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Calibrated date (cal BC)

OxCal v4.4.4 Bronk Ramsey (2021); r:5 Atmospheric data from Reimer et al. (2020) Fig. 7. Calibration of the new radiocar-
bon measurements on human bones 
and teeth from Danish long barrows 
and dolmens, based on reservoir cor-
rected dates according to Appendix 2. 
The monuments are arranged by cham-
ber type and by the oldest date within 
a site. Sites are differentiated by colour. 
NB: the dates represent episodes of use, 
which may be significantly later than 
the erection of the monument in ques-
tion (Graphics: K.-G. Sjögren).
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Fig. 8. Summed probability distributions 
of recently produced dates for human 
bone and teeth by dolmen type, based 
on reservoir corrected dates (cf. Figure 7 
and Table 2; graphics: K.-G. Sjögren).

date of shells in a pit postdating house II, a start of the building sequence 
before ca. 3700 cal BC is probable. Similar time frames can be suggested for 
Højensvej and for the long barrow phase at Rude (Appendix 1).

The earliest dates from type I chambers (Rude, Grøfte, Kellerød and Vig 
Femhøve) are indistinguishable and fall in the range ca. 3650–3500 cal BC, 
with the Rude west chamber possibly being slightly older than the oth-
ers, most likely around 3600 cal BC. The oldest date from the type III dol-
men Klokkehøj is similar. This is broadly in line with the results from Flint-
bek, where only open chambers are known, and would suggest that the 
earliest stone chambers were constructed already in the EN I, and likely 
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Site Radiometric date AMS date Difference in central value

Kellerød 4490 ± 65 4770 ± 24 280

Klokkehøj QØ 4550 ± 65 4847 ± 34 297

Table 3. Duplicate measurements of skeletons based on radiometric method and 
AMS method. Only the results of the latter method, using up-to date collagen ex-
traction techniques, are considered reliable.

around  3600 cal BC. Taken as a whole, these new investigations strongly 
confirm a start of megalithic stone construction in Scandinavia around 
3600 cal BC, and also the parallel construction of different dolmen types 
during the EN. The use of these chambers may continue into the EN II, but 
the human bone dates available at present do not indicate use in the later 
TRB phase, MNA. That such late use (and possibly construction) is still prob-
able is indicated by pottery at sites such as Lønt (see above, for further sites 
see Skaarup 1985). At Klokkehøj and possibly at Rude, a second period of 
use in the MN B is indicated.

A chronological tendency may be seen in the orientation of dolmen 
chambers relative to their surrounding barrows, although data are insuffi-
cient for a clear statistical evaluation: Those six with the cist placed parallel 
to the longitudinal axis of the barrow are generally relatively early, while the 
relatively late Stasevang cist is the only one certainly oriented perpendicu-
larly to the barrow. As to the remaining two, Klokkehøj and Esbenshøj, there 
is no information on the orientation of their barrows.

Judging from the low δ13C and δ15N values, marine and freshwater reser-
voir effects should be small in most of these dates (Table 2; Appendix 2). The 
exception is individual 3 from Vig Femhøve where a marine reservoir effect 
in the order of ca. 65 years can be estimated (Table 2; Appendix 1–2).

The new series of radiocarbon measurements allow for a preliminary 
evaluation of previous attempts at a relative chronology of the various 
chamber types. The probably earliest of our dates come from the two rect
angular, closed cists at Rude. These can be classed as type I chambers, even 
if somewhat unusual in their construction (Appendix 1). In fact, Eriksen and 
Andersen (2014, 111) suggest the term “dolmen cists” for Rude and a few 
other similar graves. Here we view them as a subgroup of the type I dol-
mens. The early dates from Rude also lend support to their hypothesis of a 
local development of stone chambers from wooden cists.

The group dated to EN I contains chambers of different types: type I (Grøfte, 
Kellerød, Rude and Vig Femhøve) and type III (Klokkehøj). Most of these age 
determinations (Grøfte A, Grøfte B, Kellerød, Klokkehøj QØ, Rude east) are 
considered reliable expressions of the time of erection of the monuments 
in question, since they derive from what appear to be single primary inter-
ments – skeletons in supine position, closely associated with funeral pottery 
(Appendix 1). The closed type I chambers with only single or a couple of in-
terments are unlikely to have been used on more than one occasion, even if 
this cannot be completely ruled out, as shown by the Rude west case. Open 
chambers such as Klokkehøj present more difficulties due to repeated use 
of the chambers, and such dates generally represent use events rather than 
construction. In any case, the Early Neolithic dates from Klokkehøj suggest 
a latest probable construction time for this chamber.

Another possibility is that of reburial of older bones from other graves, 
as a kind of foundation ceremony (cf. Teather 2018; Blank et al 2020). We 
consider this possibility less likely in the cases presented here, as many of 
the inhumations seem to be primary burials of complete, articulated skele
tons. Importantly, this includes the articulated male skeleton in Klokkehøj, 
individual QØ. Reburied bones would rather be expected to be in the form 
of selected and disarticulated skeletal parts, perhaps primarily crania and 
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larger bone elements. Further investigation of this question would require 
new osteological examination of the bone materials with modern methods, 
as well as a series of dates on different bone elements. Such dating pro-
grams may well disclose interesting aspects of burial treatment, as exempli-
fied by a recent case from Spain (Aranda Jimenez et al. 2020).

Type II and IV chambers are only represented by a single date each. The 
somewhat late dates of the type II (Stasevang, ca. 3500–3350 cal BC) and 
type IV (Esbenshøj, ca. 3300–3000 cal BC) chambers, are not necessarily rep-
resentative of the earliest interments in these chambers nor of the earli-
est constructions of these types of cists. In fact, the dates for type IV dol-
mens from Flintbek are earlier and belong to the EN (Fig. 3). Dates from a 
type II dolmen chamber, Tiarp 26, in Sweden are similar to the one from Sta-
sevang (Henriksson 2016; Blank et al 2020). Only further dating can clarify 
the chronological position of these dolmen types. No monuments of the 
Großdolmen type were dated in the present project.

In recent years, a series of dates from long barrows, dolmens and possibly 
free-standing facades have been forthcoming from Scania in southernmost 
Sweden (Larsson 2002; Rudebeck 2002; Andersson/Wallebom 2011; Anders-
son et al. 2016; Andersson 2017). The majority are charcoal dates from quite 
small fragments, but a few dates on cereals and one human bone date are 
also available. The dates from Scania are broadly in agreement with the new 
Danish data, although many of the problems raised in relation to the Dan-
ish charcoal dates also apply. One of the problems with the Scanian dates is 
that chamber forms are often difficult to determine due to overploughing 
and removal of stones. No certain chambers of types I–II were dated in Sca-
nia. In six cases, from Döserygg and Östra Odarslöv, the chambers can be 
classed as types III or IV (Andersson/Wallebom 2011; Andersson et al. 2016; 
2022). The charcoal dates from these chambers are rather scattered and 
range from the Early Neolithic to the late Middle Neolithic, with a few even 
later dates. It would seem that problems of context apply to some of these 
samples. The Scanian data merit a detailed evaluation, which is beyond the 
scope of this paper.

It shall briefly be mentioned that eight bone samples from human skele-
tal material found in passage graves have been dated as part of the genom-
ic project from which this paper is a spinoff. They span the time interval ca. 
3000–1500 cal BC and may all be secondary interments. They can therefore 
only be taken as terminus ante quem (latest possible) dates for the erection 
of the monuments in question. Thanks to a series of ten AMS dates based 
on birch bark used as part of the building material it was, however, previ-
ously demonstrated that passage graves in Denmark were most likely erect-
ed in the course of a short period of perhaps only two hundred years from 
around 3400 cal BC (Dehn/Hansen 2006).

A further notable feature is the overlap between the oldest measure-
ments on human bones in dolmens and those achieved from non-mega-
lithic constructions in long barrows, as referred above. From the dates pres-
ently available it is not possible to see a general development from earthen 
long barrows to dolmens, even if such chronological sorting is often seen 
on a site level. Rather the picture is one of coexistence of burial forms. How-
ever, there may be issues around the resolution of these dates. A gener-
al typological development may still be possible if earthen long barrows 
were first built around 3800 cal BC and dolmens started to be built after 
3700 cal BC.

A further conclusion from the overlap of monument forms may be just as 
significant, as the burial treatment also would be more varied than previ-
ously recognised. Earthen long mounds and type I–II dolmens usually con-
tain only remains of 1–2 individuals, whereas the larger and more accessible 
chambers contain multiple interments deposited over a period of time, as 
in the case of Klokkehøj. Mortuary practices emphasising the importance of 
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small numbers of particular individuals therefore seem to coexist with prac-
tices emphasising longer term group continuity.

As data look now, long barrows seem to arrive in Denmark later than oth-
er Neolithic features such as cereals, Funnel Beaker pottery and domestic 
cattle. The former possibly dates back before 3900 cal BC, while cattle and 
TRB pottery certainly were present by that time (Fischer 2002; Fischer/Got-
fredsen 2006; Price et al. 2007, 207; Sørensen 2014; Fischer et al. in prep. a). 
Danish burials indisputably belonging to this initial period of the Neolithic 
are wanting. The Dragsholm male interment is currently the most convinc-
ing example – and even in this case issues on sample contamination may be 
raised (Fischer et al. in prep. b). According to literature, its construction in-
cluded neither monumental stones nor a barrow (Petersen 1974; Price et al. 
2007; cf. Ebbesen 1994).

Conclusion

Long barrows seem to have arrived in Denmark later than other elements 
of the Neolithic world such as Funnel Beaker pottery, cereals and domestic 
cattle, which were present at least from 3900 cal BC. The erection of monu
mental architecture may therefore be one of the relatively late aspects of 
the neolithisation of Denmark.

The new radiocarbon dates have resulted in a clarification of the histo-
ry of long barrow and dolmen construction in this country. Drawing also 
on older dates, we estimate the building period for earthen long barrows 
to have lasted ca. 300–400 years, ca. 3800/3700–3400 cal BC. The earliest 
stone chambers were constructed already in the EN I, around 3600 cal BC. 
The probably oldest dates come from the rectangular, closed cists at Rude, 
which can be classified as type I dolmens, even if somewhat unusual in their 
construction according to Danish standards. Comparable structures are 
found in present-day north and middle Germany, possibly indicating a so-
cial and genetic background in this geographical zone for the first mega-
lithic monument-builders in Denmark. Alternatively, as suggested by Erik-
sen and Andersen (2014, 111), they can be seen as translations into stone 
of wooden plank-built cists of EN type. In this perspective, the first stone 
chambers may well have been developed independently in the northern 
TRB culture.

The construction of type I dolmens continued during the period 3650–
3400 cal BC (Grøfte, Kellerød, Vig Femhøve) alongside with the building of 
type II (Stasevang) and type III (Klokkehøj) chambers. Cists placed parallel to 
the longitudinal axis of the barrow may generally be earlier than those with 
a transversal orientation.

Taken as a whole, our investigation demonstrates a start of building mega
lithic stone monuments in Scandinavia around 3600 cal BC, and also the pa
rallel construction of different dolmen types throughout the Early Neolithic.
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Appendix 1: The dated monuments

In the following, we will present the monuments that are discussed in the 
main text. This is done for two main reasons: 1) giving a general overview 
of the nature of the interesting and often spectacular monuments in ques-
tion, including their architecture, burial goods and skeletal material; 2) pre-
senting a critical scrutiny of the samples dated for the purpose of evaluating 
their representativity and overall credibility. Additionally, we make an effort 
of presenting informative illustrations not yet made use of in (readily avail-
able) literature. The sites are mentioned in chronological order as far as this 
can presently be determined, based on a source critical evaluation of the ra-
diocarbon measurements available. For the geographical location of these 
sites we refer to Figure 1 in the main text.

Bygholm Nørremark, Jutland

This important site was excavated in 1975–1978 and published prelimina-
rily by P. Rønne (1978; 1979). It was originally located in a hilly landscape 
about three quarters of a kilometre from the coast. Initially, the excava
tion revealed a barrow of 75 × 13 m with the remains of a destroyed mega-
lithic chamber in its eastern part. This chamber could be classed as either a 
Großdolmen or a passage grave and dated to the Middle Neolithic (MN) ac-
cording to pottery finds.

During later stages of the excavation a series of non-megalithic structures 
were revealed below the mound (Fig. 9). These consisted of a wooden fa-
çade in the eastern end, two or possibly three house foundations, two earth 
graves and a palisade trench surrounding the whole complex. The trench 
was trapezoidal in ground plan, ca. 60 m long and up to 13 m wide. In the 
eastern end, a couple of meters within the trench was a façade trench sur-
rounded by a post setting, possibly an oval house (house II). Charcoal from 
the façade trench was dated to the Early Neolithic (EN).

Somewhat further west was an oval house (house I) containing a stone 
framed, non-megalithic grave (burial A), and in this the poorly preserved re-
mains of a skeleton from a young person. By the waist was an amber bead 
and in the chest region a flint arrowhead, possibly the cause of death.

20 m0
N

burial D burial A Fig. 9. Bygholm Nørremark. The major 
constituting elements of the long bar-
row in its earlier stages (redrawn by 
R. Potter/Gothenburg University, in co-
operation with A. Fischer; after Nielsen 
1981, 74).
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Even further west was another earth grave, consisting of a rectangu-
lar pit with traces of a wooden cist (burial D). It contained the skeletons 
of four adult persons laid out on their backs in an orderly fashion, in two 
by two pairs opposing each other. No burial goods were encountered in 
this grave.

A third small house was found in the narrow end of the monument 
(house III).

According to Rønne’s interpretation, the first phase would have been 
the trapezoid palisade and house I. Subsequently, when burial A was con-
structed, this house was torn down and instead the eastern façade and the 
posts surrounding it were established. Shortly after, four people were in-
terred in burial D further west, and possibly the western house was erect-
ed. Then, an earthen mound of trapezoid shape was raised on top of the 
complex. Finally, a stone chamber was inserted into the mound and addi-
tional earth and stones were added to make the barrow a rectangle framed 
by megaliths.

In the present project radiocarbon measurements were performed on 
samples from two of the individuals in grave D (Table 2; Appendix 2). One 
of them was genetically determined as male (Allentoft et al. 2022). Togeth-
er with previously published dates (Sørensen 2014), the available 14C deter-
minations come from three different contexts, i. e. charcoal from the façade, 
oyster shells from a pit postdating a posthole in house I, and human teeth 
in grave D. The stratigraphic relations between these contexts are not clear. 
The charcoal date was made on a sample of twigs and should not contain 
an old wood effect (Nielsen, P. O. pers. com. 2018). Calibrations of the new 
dates are shown in Figure 10 together with the two previously published 
age determinations. For archaeological reasons the skeletons in burial D 
can be considered contemporaneous, which is also confirmed by Chi2-test 
of the dates. The combined date of these individuals is 4841 ± 23 uncal BP 
(3654–3532 cal BC [95.4 %]). The most likely interval is 3654–3623 cal BC 
(59.5 %), however, an interval of only 31 years (Fig. 10). A smaller probability 
peak occurs at 3581–3532 cal BC (35.9 %).

OxCal v4.4.4 Bronk Ramsey (2021); r:5 Atmospheric data from Reimer et al. (2020)

Calibrated date (cal BC)

4200 4000 3600 3400 32003800 3000

K-3474, shells

UBA-37881, Ind II

UBA-38227, Ind I

Ind I+II comb

K-3473, facade

Fig. 10. Bygholm Nørremark. Calibration 
of dates, with bone and shell dates cor-
rected for reservoir effect (Appendix 2). 
K-3473 is based on twigs from the fa-
cade, implying a negligible old wood 
effect (Graphics: K.-G. Sjögren).

The reservoir corrected date of the shells from a pit postdating a post-
hole in house I (K-3474) likely indicates an early date for this house as well 
as for grave A, probably before 3700 cal BC. As can be seen from Figure 10, 
the charcoal date from the façade is contemporaneous or slightly later than 
the bone dates from grave D. The latter could have been constructed 3654–
3623 cal BC, or with a lower probability around 3550 cal BC. The façade may 
have been contemporary with grave D, or more likely slightly later (in ac-
cordance with Rønne 1979).

The radiocarbon measurements available also supply an earliest possible 
date for the mound and of the Großdolmen or small passage grave insert-
ed into it.

Unpublished sources consulted: National site inventory (Fund & Fortids-
minder) no. 17.04.03-128. Anthropological Laboratory j. no. AS 9/78+16/79.
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Rude, Jutland

The partly excavated site (Madsen 1980) consists of a long barrow, at least 
58 m long and 8–9 m wide (east–west), containing two small stone cists/dol-
mens (Fig. 11). These were of unusual type and do not quite fit the definition 
of Danish dolmens, the main difference being the use of thin stone slabs in 
place of thicker blocks. Early Neolithic parallels are to be found south of the 
Baltic Sea, primarily in Mecklenburg, northern Germany (ibid. 98). An inter-
esting alternative was proposed by Eriksen and Andersen (2014, 111), who 
point out similarities in these “dolmen cists” with plank-built coffins from 
the Early Neolithic in Denmark. This would then indicate a local develop-
ment of dolmen chambers from wooden to stone-built constructions.

The eastern cist measured ca. 2.4 × 0.5 m. It was constructed by eight thin 
side stones and a roof consisting of five slabs of split stone. In the chamber 
poorly preserved human skeletal remains were revealed, possibly from a 
single adult person. Sex could not be determined morphologically but the 
individual was genetically determined as a male (Allentoft et al. 2022). No 
artefacts of Neolithic date were found.

The dimensions of the western cist were 1.9 × 0.6 m. It was constructed 
from seven side stones and a roof stone, all of which were thin slabs, pos-
sibly artificially split. The chamber was previously disturbed and from this 

Fig. 11. Rude. Top: the copper disc from 
the western chamber. Bottom: overall 
plan of barrow; detail of the stone cists; 
(after Madsen 1980, figs. 2; 6).
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derived the find of a copper disc of Early Neolithic type (Randsborg 1970; 
Madsen 1980; Klassen 2000). The excavation revealed poorly preserved and 
disarticulated human bones, potentially from more than one person. Sex 
could not be determined morphologically but a sample from the petrous 
bone was genetically determined as a male (Allentoft et al. 2022), and age 
was estimated to 20–40 years. According to two previous radiocarbon dates 
with the radiometric method, these individuals should be from the MN A/B 
transition (Table 1). These dates do not fit the expected date of the copper 
disc found in the chamber.

A trench at the eastern end of the barrow revealed the remains of a burnt 
wooden façade, with traces of seven cloven upright wooden posts ca. 0.6–
0.8 m in diameter. By the façade was a deposition of three complete funnel 
beakers of Early Neolithic type, and parts of 4–5 other vessels. Two age de-
terminations of charcoal from the burnt façade referred this feature to EN I 
(Table 1). Outside the façade were traces of a small enclosed space delimited 
by a wickerwork fence. According to T. Madsen (1980), these features proba-
bly belong to an early façade, which had not been burned.

The copper disc was analysed for element composition by L. Klassen 
(2000, 198 ff.). The metal turned out to be rich in arsenic, similar to Mondsee 
copper but also to south Alpine (north Italian) metal sources.

The two previous dates on human bones both placed the burial in the 
MN A/B transition (Table 1; Figs. 4; 12). This was problematic since it did not 
fit the archaeological interpretation of the monument. The four new dates 
from this site give a very different picture of the building sequence, and one 
that fits better with the original archaeological interpretation. Both cham-
bers can now be referred to EN I, and are currently among the oldest dated 
dolmens in Denmark. The radiometric method determinations on charcoal 
from the façade fit well with these dates, especially K-3125, which was sam-
pled from a thin branch and should not exhibit much old wood effect, if any.

One of the new dates from the western chamber was considerably lat-
er and fell in the MN period (UBA-39551; Table 2; Appendix 2). This sample, 
from a petrous bone, was redated (UCIAMS-232708) and the new date was 
Early Neolithic, a date which is accepted here. Still, the date from a tooth in 
the chamber is considerably earlier and combining these two dates failed 
the Chi2-test. In all likelihood, at least two persons have been buried in this 
chamber. The two previous dates from the western chamber might indicate 
the presence of a third person, but we believe that insufficient sample pre-
treatment may be a more likely explanation (cf. our comments on Kellerød 
and Klokkehøj). In support of this inference, it can be mentioned that one 
of the radiometric dates was made on a porous bone (vertebra), which will 
typically imply poor bone collagen preservation and a high content of hu-
mic acids. Additionally, the other radiometric date was produced on a mix-
ture of small bone pieces.

Bayesian modelling of the dates indicate a very short construction period, 
most likely 3670–3650 cal BC, and not longer than 3700–3600 cal BC. In con-
clusion: Madsen’s (1980) suggestion of a short building sequence, with the 

OxCal v4.4.4 Bronk Ramsey (2021); r:5 Atmospheric data from Reimer et al. (2020)

Calibrated date (cal BC)
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K-3124, facade

UBA-37877, west chamber

UBA-37876, east chamber

K-3125, facade

UCIAMS-232708, west chamber

K-3123b, west chamber

K-3123a, west chamber

Fig. 12.  Rude. Calibration based on 
reservoir corrected dates (Appendix 2). 
New bone dates in red, old bone dates 
in orange, charcoal dates in black 
(Graphics: K.-G. Sjögren).
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western chamber connected to the first (unburnt) phase of the façade and 
the eastern chamber connected to the second façade phase fits very well 
with the new radiocarbon dates (Fig. 12).

Unpublished sources consulted: National site inventory (Fund & Fortids-
minder) no. 15.02.12-6. Anthropological Laboratory j. no. AS 1/78.

Højensvej høj 7, Funen

With ten radiocarbon determinations, Højensvej mound 7 (Fig. 13) is un-
til now the best dated and best published Danish long barrow (Beck 2013). 
One of the contexts dated is from pre-barrow activity (ard ploughing), while 
the others are from two graves (features K-7002 and K-7005 in the excava-
tor’s terminology) and an eastern façade (K-7001). According to the excava-
tor, K-7005 was constructed first and covered with a stone packing, where-
after the monument was extended to the east and west. Grave K-7005 was 
a rectangular wooden coffin built by planks, possibly surrounded by a small 
building. It contained neither burial goods nor skeletal remains. The east-
ern grave, K-7002, was surrounded by a small rectangular building, and 
contained a thin-butted flint axe (type IIIa according to P.-O. Nielsen 1977), 
twelve transverse arrowheads and a blade knife. Typologically, the axe is 
dated to the EN I or the EN I/II transition. At the western end of the barrow, 
faint traces of a third structure were found, possibly a grave or a small build-
ing. The burials were covered by a mound, probably built in several phases, 
as differing fill material as well as internal divisions were observed.

Fig. 13. Højensvej. Barrow 7 (redrawn 
by R. Potter/Gothenburg University, in 
cooperation with A. Fischer after Beck 
2013, fig. 3).

In the view of the excavator, the eastern façade was built in three phas-
es, corresponding to three phases of burial and barrow building. The first 
phase would have comprised nine posts, while the later included five. In 
contrast to some other long barrows, no traces of burning were seen. Finds 
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of charcoal in the trench therefore have no clear relation to the construction 
but may relate to earlier activities or to material introduced in connection 
with reconstructions. Finds of EN pottery were made in the façade trench, 
but cannot be dated more closely.

Five of the six radiocarbon measurements from the two graves are tak-
en from burned wood in the constructions and are therefore directly relat-
ed to the these. The wood species specified are birch (Betula), oak (Quercus) 
and maple/stone fruit (Acer/Prunus), the biological age of which can amount 
to several decades or even centuries. Therefore, an old wood effect cannot 
be excluded – not least since the excavator infer the samples to derive from 
solid poles and planks. As to the sixth date (4985 ± 35 uncal BP, from K-7005), 
the excavator considers admixture from previous activity at the site a possi-
bility (Beck 2013). This date is in fact clearly older than the other two age de-
terminations from this burial (Appendix 2). A combination of the two young-
er measurements from K-7005 is statistically acceptable, giving the result 
4873 ± 27 uncal BP (3703–3637 cal BC [95.4 %]). If instead only the youngest 
date is regarded as representative, we arrive at a calibrated date of 3698–
3523 cal BC, i. e. a similar start but a wider range.

The dates from K-7002 are more homogenous. Calibration shows a large 
degree of overlap in the range ca. 3630–3380 cal BC. Combination of all three 
dates from this grave is statistically acceptable and results in 4707 ± 21 un-
cal BP. However, due to the shape of the calibration curve this does not im-
prove resolution, as the calibrated range is still 3628–3376 cal BC (95.4 %).

The combined dates from the different contexts are plotted in Figure 14. 
This gives some support to the idea that K-7005 is older than K-7002. The 
dating of the latter is difficult to pinpoint due to the low resolution after 
calibration. The dating of the façade, K-7001, is more ambiguous – but the 
interpretation of the excavator, of contemporaneity with the graves, is not 
contradicted. In all, the dated structures should all be set within a time win-
dow of ca. 3700–3500 cal BC, although the range could in reality be much 
narrower.

OxCal v4.3.2 Bronk Ramsey (2017); r:5 IntCal13 atmospheric curve (Reimer et al 2013)
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Fig. 14. Højensvej. Calibration of dates 
from graves and façade at mound 7 
(Graphics: K.-G. Sjögren).

Finally, the date on charred hazelnut shells (Corylus avellana) from A7250, 
a pit below the mound, should be commented. This pit does not have any 
direct stratigraphic relation to the graves or facade structures but predates 
the mound and postdates the ard furrows found under the barrow. The dat-
ing of this sample, 4900 ± 40 uncal BP (3768–3638 cal BC [ 95.4 %]) overlaps 
partly with the oldest date from K-7005, and it is indeed possible that it re-
lates to ceremonial activity connected to this grave. As it overlays plough 
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marks found beneath the barrow, it gives a terminus ante quem (latest possi-
ble) date of the use of ard ploughing at the site, at present the earliest from 
northern Europe (Beck 2013, 71 ff.).

Unpublished sources consulted: National site inventory (Fund & Fortids-
minder) no. 09.05.04-28.

Vig Femhøve, Zealand

When a stone mason, engaged in demolishing the site, first looked into this 
dolmen there was a direct view to its prehistoric interments. Prior to open-
ing the soil-free cist it had been completely covered by crushed flint, a stone 
packing and a topping of earth. The chamber was excavated in 1909 by 
Georg Sarauw (Müller, S. 1911). It was set near the centre of a mound, approxi
mately 3.5 m high, surrounded by a megalithic frame. Due to demolition, the 
original shape and dimensions of the barrow cannot be determined. As it 
looks now the remaining kerb stones form an irregular rectangle, extending 
ca. 12 × 9 m in a west-south-west–east-north-east orientation (Fig. 1).

The rectangular chamber measures ca. 1.65 × 0.85 m at the bottom and 
slightly less at its top (Fig. 15). It is built of four equally high side stones and 
a roof stone. All of them are deliberately split and have a flat side turned to-
wards the chamber. Additionally, the upper side of the roof stone also re-
sults from splitting. The cap stone appears to derive from one and the same 
original block as the north-western side stone.

According to the field report the floor of the dolmen consisted of a pave-
ment of 0.2–0.4 m large moraine stones, apparently laid out on the ancient 
surface. The distance between this surface and the roof stone was 1.1 m. On 
top of the paving was a 0.2 m thick layer of gravel and crushed flint. Resting 
on this was a dense deposit of disarticulated human bones. A subsequent 
laboratory inspection of the bones reached the conclusion that remains of 
as much as six individuals were present: four adults, one juvenile and a child 
(Nielsen 1915, 276). In the same stratigraphic position as these bones two 
Early Neolithic ceramic vessels were found (Fig. 16). Additionally, some un-
decorated sherds were recovered, including two small handles, which may 
derive from mentioned vessels. In between the bones some stray charcoals 
and a shell of cockle (Cardium edule) were observed.

The Neolithic interments were covered by a layer of small stones on which 
the skeletal remains of a human individual rested. Based on the burial goods, 
this individual is dated to Bronze Age period III (Aner/Kersten 1976, 77).

Fig. 15. Vig Femhøve. A view from west-
south-west into the dolmen during the 
excavation of its Early Neolithic depos-
its in 1909. Besides human skeletal re-
mains a tipped over ceramic vessel 
(lugged flask) is seen (Photo: G. Sarauw/
Danish National Museum).

Fig. 16. Vig Femhøve. A fragmented and 
a nearly intact lugged flask from the 
dolmen chamber. This characteristic, 
high-necked pottery type is often 
found in early megalithic burial cham-
bers in Denmark. Diameter of the two 
vessels is 16 and 17 cm, respectively.  
According to the standards of this type, 
they originally had two or more small 
handles, vertically placed at their body-
neck junction (Photo: J. Lee/Danish  
National Museum, in cooperation with 
A. Fischer).
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As part of the present project three human mandibles (Fig. 17) were sam-
pled for aDNA, AMS dating, and isotope studies. They represent a male who 
died around the age of 40 years and two further individuals aged ca. 25–
30 and ca. 20–30 years at death, respectively. According to the AMS dates, 
they belong to the middle and late parts of the Early Neolithic (Fig. 7; Ta-
ble 2; Appendix 2). Judging from the low δ13C and δ15N values, marine and 
freshwater reservoir effects should be small or negligible in two of these 
dates (Table 2; Appendix 2). The exception is individual 3 (δ13C: -18.6 ‰; 
δ15N: 12.4 ‰) where a marine contribution to protein diet in the order of 
25 %, resulting in a reservoir effect of ca. 65 years, can be estimated (proce-
dure explained in main text).

Unpublished sources consulted: Danish National Museum inventory num-
bers A 25358-60; excavation report 1909 by Georg F. L. Sarauw, j. no. 24/1909. 
National site inventory (Fund & Fortidsminder) no. 03.04.12-150. Anthropo-
logical Laboratory (no j. number).

Fig. 17. Vig Femhøve. The three AMS  
dated individuals, each represented by  
a lower jaw. From left to right: indivi- 
duals 3 (male?, ca. 40 years), 2 (male?, 
20–30 years) and 1 (female?, 25–30 years) 
(Photo: J. Lee/Danish National Museum, 
in cooperation with A. Fischer).

Klokkehøj, Funen

This is a relatively large oval chamber, possibly without passage. In the ty-
pology used in the present paper, it can be classed as a type III dolmen, and 
it is the only dolmen of this type included in the present project. Previous 
radiocarbon dates had suggested a primary period of use in the early Mid-
dle Neolithic, i. e. ca. 3300–3000 cal BC, followed by a hiatus and then by 
a period of reuse in the late MN A–early MN B. These age measurements 
based on the radiometric method must now be revised, particularly regard-
ing the primary use period of the dolmen.

The megalithic chamber, excavated in 1977, is one of the very few Danish 
dolmens where the location of human bones has been documented in de-
tail (Thorsen 1981). It has played a central role in the discussion since, and 
has often been used to argue for a change from primary burials during 
the Early Neolithic and earliest Middle Neolithic to a practice of secondary 
deposition of skeletal material later in MN A (ibid.).

The chamber measured 3.1 × 1.9 m (Fig. 18) with an original distance be-
tween floor and roof of ca. 1.75 m. It had an entrance in the narrow side to 
the southeast, with a 0.6 m opening between the sill and the cap stones. 
S. Thorsen (1981) classified it as an extended dolmen and it fits type III in the 
typology of Eriksen and Andersen (2014). It was constructed of granite boul-
ders and had a floor of sandstone slabs, covered with a thin clay layer. The 
roof block had been removed, and the southern half of the chamber had 
been disturbed in recent time. The surrounding mound had been almost 
completely ploughed away, along with any possible traces of a passage.
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On the chamber floor, > 500 human bones estimated to derive from at 
least 22 persons were found. Among them was the articulated skeleton of 
an individual (QØ) aged ca. 25 years, osteologically probably a male. It was 
lying on its back in extended position. The right arm and the legs were part-
ly disturbed, and of the head only the mandible was present. A cranium was 
found between the legs, but it is not clear whether it belongs to this person 
or not. This individual was interpreted as a primary burial by the excavator. 
The only funeral pottery found in the chamber was located near the feet of 
this skeleton (Fig. 18).

On the basis of the radiometric method individual QØ was dated to 
4550 ± 65 uncal BP (K-2954), i. e. the early MN A (Table 1; Appendix 2). Subse-
quently we have arranged for an AMS date of the mandibula. Interestingly, 
the result was 4847 ± 34 uncal BP (UB-37888). Consequently, we are left with 
the suspicion that the first date is erroneous, possibly due to contamination.

In the bone layer, three concentrations of human bones were noted (I–III). 
One femur from each of the bone piles was selected for dating by Thorsen 
(1981). They all date to the MN A/MN B transition (Table 1; Appendix 2). The 
same uncertainty as above may apply to these measurements.

Concentration I was found in the uppermost layers in the chamber and 
consisted mainly of cranial fragments and long bones packed tightly to-
gether. For morphological reasons, one femur was attributed to the articu-
lated individual, QØ. The concentration was interpreted as recent, probably 
consisting of bones collected during the partial destruction of the chamber. 
Concentration II was found along the northern wall. It contained more than 
50 bone pieces, several of which were in partial articulation. For instance, 
four vertebrae from a child were found in anatomical position, as well as a 
bundle of ribs from the right side. It was suggested that this represents plac-
ing or rearrangement of bones not very long after death. Concentration III 
was less distinct but most of the bones were close to the north-western wall. 
Only in one case, a collection of ribs, some anatomical order was noted.

The osteological analysis showed that several individuals were represent-
ed in the concentrations, at least 6 in concentration II. Also, bones from 
one and the same person could be found in both pile II and III. For instance, 
parts of a cranium coming from both piles could be refitted.

1 m0
N

Individual QØ

Conc I

Conc II

Conc III

Other human bones

Pottery

Fig. 18. Klokkehøj. Chamber with remains 
of primary interments and location of 
funeral pottery of late EN date. Light 
grey – stone pavement; dark grey – other 
stones; hatched – dry stone walling. Thin 
black line indicates limit of disturbance 
(redrawn from field documentation by 
K.-G. Sjögren).
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The probability distributions of the new dates are shown in Figures 7 
and 19 and the dates are presented in detail in Appendix 2. They form two 
groups, one in the Early Neolithic and one in the late Middle Neolithic. Of 
special interest is the dating from individual QØ, which the excavator inter-
preted as a primary interment, possibly the first burial in the chamber. The 
new date suggests burial at 3648–3528 cal BC res corr (95.4 %), correspond-
ing to EN I. The other two early AMS measurements have wider spans, ca. 
3600–3400 cal BC. Together, these dates put Klokkehøj firmly in the EN, and 
most likely in the EN I, around 3600 cal BC. This is an unexpectedly early date 
for this type of tomb, and together with the other radiocarbon measure-
ments reported in the present paper this suggests contemporaneous con-
struction of different chamber types during the later phases of the EN I.

Fig. 19. Klokkehøj. Calibration of the new, 
reservoir corrected dates (see Appen-
dix 2). The articulated male individual 
(QØ) is marked in red (Graphics:  
K.-G. Sjögren).
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In spite of this chronological revision, a basic proposition put forward by 
Thorsen (1981) remains completely possible, namely a change in burial prac-
tice during the use period of the monument. In his view individual QØ rep-
resented an early phase of primary burials, with complete bodies in supine 
positions, while the later phase was characterised by secondary burial prac-
tices, represented in heaps of disarticulated bones.

It is also interesting that more than half of the new dates are from the MN 
B, i. e. the epoch of the Single Grave Culture, which is not represented by any 
artefacts at the site. The gap between the two phases of use corresponds 
to the MN A (later part of the Funnel Beaker Culture). In fact, these later age 
determinations cover a period otherwise very poor in human remains, cor-
responding to the earliest phase of the Single Grave Culture. If the interpre-
tation of burial practices can be upheld, it is also notable that this phase is 
characterised by secondary burials, in stark contrast to what until now has 
appeared as normal practices in Single Grave Culture burials. One of these 
late inhumations, Ind QK, was genetically determined as a female with Eu-
ropean Farmer ancestry, in contrast to contemporary individuals at Gjerrild 
in Jutland (Allentoft et al. 2022; Egfjord et al. 2021).

Unpublished sources consulted: National site inventory (Fund & Fortids-
minder) no. 09.04.12-68. Anthropological Laboratory j. no. AS 14/77.

Grøfte, Zealand

At Grøfte, a long barrow containing two small closed dolmen chambers was 
partly excavated in 1946 (Ebbesen 1990). The earthen barrow was more 
than 80 m long and 9 m wide (Fig. 20). With a height of up to 1.5 m it reached 
well above the top of the relatively flat cap stones of the chambers. These 
were found ca. 5 m apart near the eastern end of the mount. Both are cists 
of type I, so-called Urdolmen. Closer to the centre of the barrow, an elongat-
ed stone setting was found. In accordance with the excavator (H. Andersen, 
pers. comm. 1986), K. Ebbesen interprets it as the remains of an earth grave, 
connected to an early stage of the long barrow.
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The western chamber (A) was a rectangular dolmen of type I, measuring 
1.7 × 0.8 m and built of six side stones (Fig. 21). It had a single large cap stone 
and was roughly parallel to the west-north-west–east-south-east oriented 
barrow. On the floor were remains of two human skeletons. Two lugged 
flasks were located in the southern corner. Additionally, a fragmentary flint 
halberd was found within the chamber. Based on pottery typology the bur-
ial is firmly dated to the EN. The eastern chamber (B) was very similar. Here, 
skeletal remains of one person was found together with a lugged flask of 
Early Neolithic type. Like in chamber A, the vessel was located in the south-
ern end of the cist. Skull fragments were clustering in the opposite end.

The chambers were interpreted by Ebbesen as undisturbed from later hu-
man activity. However, mice had clearly been present and caused bioturba-
tion in chamber A and possibly also in B. The skeletal remains were analysed 
by P. Bennike (1990), who also re-evaluated the anthropological determina-
tions in relation to the current project. Chamber A contained 23 identifia-
ble bones and three teeth, belonging to an adult and a 15–25 years old per-
son. In chamber B, 20 identifiable bone fragments were found, most likely 
all from one person, probably an adult female.

The bones were very fragmented and showed marks from animal gnaw-
ing – furrows from mice teeth in chamber A and circular depressions from 
canine or fox teeth in chamber B. Only fragments from crania and long 
bones were present, along with some teeth. With the possible exception of 
two lower arm bones, they were all disarticulated. In Bennike’s view, the lack 
of small bones and the disarticulated position of the remaining ones can 
be explained by taphonomic factors, namely a combination of differential 
physical/chemical breakdown and animal activity in the chambers. Accord-
ing to Eriksen and Andersen (2014), however, large animals could not have 
gained access to the chambers, and they see the tooth marks of dog/fox as 
evidence of primary burial at another location.

No radiocarbon dates of the burials had previously been made. The two 
new ones derive from each of the two stone chambers. Both are clearly Early 
Neolithic (Fig. 22). The sample from chamber A dates to ca. 3645–3525 cal BC, 
well before 3500 cal BC which is often regarded as the border between EN I 
and EN II. The date of the person in chamber B has a much wider span due to 
the shape of the calibration curve. It may be as early as the one from cham-
ber A but could also be from EN II. In any case, the date from chamber A is a 
clear indication of type I chambers being erected already in EN I.

Unpublished sources consulted: Danish National Museum j. no NM1 
819/46; Anthropological Laboratory j. no. AS 5/47; National site inventory 
(Fund & Fortidsminder) no. 04.03.06-3.

Fig. 20. Grøfte. Layout of the dolmen 
(redrawn by R. Potter/Gothenburg Uni-
versity, in cooperation with A. Fischer 
after Ebbesen 1990, fig. 3).
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Fig. 21. Grøfte. The western chamber 
during excavation in 1946 seen from 
north-west, consisting of six side stones. 
The situation shown is after removal of 
soil and exposure of bones. Funeral pot-
tery – an intact and a fractured lugged 
flask – are seen at the upper right, ap-
parently next to the feet of the two indi-
viduals interred in the chamber (Photo: 
H. Andersen/Danish National Museum).
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Fig. 22. Grøfte. Calibration of new, 
reservoir corrected dates (see Appen-
dix 2; graphics: K.-G. Sjögren).
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Kellerød, Zealand

With a length of 124 m this is the largest scheduled megalithic monument 
from Zealand (Kunwald 1961). Its builders have selected a location that en-
hances monumentality – at a hilltop above one of Zealand’s largest lakes 
(Fig. 23). Like many other Early Neolithic barrows and settlements, it is locat-
ed on easily farmed soil – in this case sand mixed with silt and a little gravel. 
The north-north-east–south-south-west oriented, 9 m wide and up to 1.5 m 
high mound is demarcated with a rectangular arrangement of more than 
150 kerb stones. It was excavated in 1933–1934 (Thorvildsen 1941; Ebbesen 
2009). Ca. 30 m from the northern end was a rectangular dolmen chamber 
of type I, ca. 2.5 × 0.8 m large and built by six side stones (Fig. 24). It was cov-
ered by a single capstone of limestone, measuring 1.6 × 0.35–0.50 m, and 
was oriented parallel to the barrow. The cist, including the roof stone, seems 
to have been hidden below the surface of the earthen mound. In the bar-
row an elongated setting of stones has also been excavated, possibly the re-
mains of a non-megalithic burial construction.

On the stone paved floor of the dolmen chamber the remains of a skele-
ton from a heavily built mature male was found, lying extended on his back 
(Fig. 24). The bones appeared to be gnawed by mice. On his forehead was 
a depression from a healed wound (Bennike 2003; cf. Fischer-Möller 1935; 
Bröste et al. 1956). A lugged flask of EN type stood by his feet and in the pel-
vic region, next to the lower end of the right arm, a flint blade was found 
(Thorvildsen 1941). Bones from the skeleton were previously dated by the ra-
diometric method to 4490 ± 65 uncal BP, i. e. the early Middle Neolithic, which 
does not fit the typological date of the pottery vessel (K-3515; Thorsen 1981).

Fig. 23. Kellerød. The megalithic monu
ment on a hilltop above Lake Tystrup 
(Photo: A. Fischer).

N
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Fig. 24. Kellerød. The dolmen chamber 
with the approximate location of the 
skeleton and burial goods: A) lugged 
flask; B) flint blade (drawn by R. Potter/
Gothenburg University on the basis of 
contemporary written sources and a 
sketch map by the excavators H. and 
A. Andersen).
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As part of the present project a sample from the mandible was dated. The 
result, 4772 ± 24 uncal BP (3631–3379 cal BC [95.4 %]), corresponds to the EN I 
period or the early EN II, although the highest probability lies in the EN I 
(3634–3500 cal BC [73.6 %]) This matches the typological date of the lugged 
flask. Here, like at Rude and Klokkehøj, we have an example of signifi
cant deviation between an old dating result produced via the radiometric 
method versus a new result based on the AMS method and the use of ultra- 
filtering. The former must be suspected to be erroneous due to deficient 
sample preparation.

Unpublished sources consulted: Danish National Museum j.no. 532/33; 
National site inventory (Fund & Fortidsminder) no. 04.05.13-1.

Stasevang, Zealand

Since 1937, all reasonably intact dolmens found across the Danish landscapes 
are to be left undisturbed, even from archaeological excavation (Nielsen 
1987). Consequently, there is no information available on the specific con-
tents and dates of the great majority of dolmen chambers in this country. A 
stone cist in a long dolmen by Stasevang was one of the last to be excavated: 
an illegal break-in generated an excavation, which from a present-day cultur-
al heritage administrative view would probably be seen as excessive.

Fig. 25. Stasevang. The long barrow 
seen from east-south-east. The roof 
stone of the megalithic chamber dealt 
with in the present paper is seen in the 
foreground (Photo: A. Fischer).

Fig. 26. Stasevang. Traces of a modern 
stone mason’s re-use of kerb stones 
at the megalithic long barrow. Marks 
of this type of stone splitting are fre-
quently seen locally on building stones 
in modern prestigious monumental 
constructions (Photo: A. Fischer).

j.no
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Fig. 27. Stasevang. The long dolmen as 
depicted by E. Rondahl 1884. Scale in 
Danish feet (1 fod = 31.4 cm).

The rectangular megalithic long barrow measures ca. 50 × 9 m and is ori-
ented west-north-west–east-south-east (Fig. 25). Several of its kerb stones 
are missing and some of the remaining ones show marks (Fig. 26) indicat-
ing the reason and date for this misdeed: furrows from a stone splitting 
technique frequently applied in this part of Zealand for the purpose of pro-
ducing building materials for royal palaces, etc. during the 1600–1700s AD 
(Kaul/Krogh 1990; Lotz 2017). Within the barrow two small dolmens, orient-
ed transversally to the longitudinal axis of the mound, have been observed 
(Fig. 27). One of these, located 14 m from the eastern end of the barrow, was 
cursorily excavated in 1936 by the National Museum as part of a repair after 
a private attempt of looting. The cist was slightly trapezoidal, 1.8 m long and 
0.9–1.2 m wide (Fig. 28). Below its cap stone were three side stones and a low 
entrance stone to the south. The distance between burial bottom and roof 
stone was 1.3 m. According to Ebbesen (2008, 29), the chamber is a type II 
dolmen.

The floor, apparently established on top of the original surface, consisted 
of ca. 20 cm of crushed flint. On top of this was an up to 25 cm thick depo-
sition of disarticulated human bones (Fig. 28). Judged on the basis of crani-
al remains they may represent as much as 7 adults and a child. The only ar-
tefact observed was a fragmentary antler arrowhead (Fig. 29), probably from 
red deer (A. B. Gotfredsen, pers. comm. 2020). It is similar to the one found 
embedded in the skull of the Early Neolithic bog find from Porsmose (Beck-
er 1952). A complete bone projectile point of this type was also found next to 
the skeleton of an Early Neolithic male individual who suffered an apparently 
traumatic death in a mire named Salpetermose, only 10 km from Stasevang 
(Jørgensen, T./Hagedorn 2015). The morphology of the serrated and some-
what sigmoid fracture of the Stasevang specimen reminds of what is seen 
on projectile points of flint shot into meaty carcasses (Fischer et al. 1984; cf. 
Nielsen 2013). The arrowhead may therefore have arrived in the coffin em-
bedded in the body of one of the individuals deposited in the chamber.

In the present project one sample (UBA-38236) from the excavated cham-
ber was dated. It is a third molar from the skull of an individual aged 22–35 
years at death. According to physical anthropology this person was possi-
bly male (Bröste et al. 1956, no 5). The sample was dated to 4669 ± 37 un-
cal BP, 4655 ± 37 uncal BP after reservoir correction. This corresponds to 
3521–3364 cal BC (95.4 %), i. e. the EN II period.

Unpublished sources consulted: Danish National Museum inventory num-
ber A 36522; excavation report 1936 by C. J. Becker, j. no. 732/35. National 
site inventory (Fund & Fortidsminder) no. 01.04.11-15. Anthropological Labo
ratory j.no. AS 14/44.

Fig. 28. Stasevang. The base of the ex-
cavated dolmen chamber with approxi
mate location of human skeletal mate-
rials. The "×" marks the find spot of the 
antler arrowhead (Fig. 29) (modified 
drawing in the unpublished field report 
by C. J. Becker 1936).

N

Fig. 29. Stasevang. Fragmentary arrow 
point of antler from the eastern dolmen 
chamber (cf. Fig. 28) – possibly the cause 
of death of one of the humans deposit-
ed in the cist. Extant length 75 mm, larg-
est diameter 9 mm (Photo: J. Lee/Danish 
National Museum, in cooperation with 
A. Fischer).
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Esbenshøj, Jutland

On a hill crest overlooking the sea, the ruin of an over-ploughed megalith 
was subject to rescue excavation in 1973. No kerb stones were observed, 
but in the centre of the monument three side stones and a low sill stone 
were found in situ. Two more side stones appeared to have been removed in 
recent time. The excavator concluded that originally these stones had prob-
ably formed a polygonal dolmen chamber. The floor of the cist would have 
measured ca. 1.0 × 0.6 m, and the entrance would have been to the south-
east (Fig. 30). The height of the chamber, from the floor to the top of the 
side stones, was estimated to 0.9–1.0 m. Ebbesen (2008, 248) classifies it as 
type IV dolmen. It was set in the centre of a mound that – at the time of ex-
cavation – was 16–20 m in diameter and approximately 1 m high. Earlier ac-
counts state the barrow to have been considerably higher, and in the 1920s, 
when it was already being ploughed, it measured ca. 2 m.

1 m0

N

Side sone

Sil stone

Oyster shells

Fig. 30. Esbenshøj. Layout of the dolmen 
(redrawn by R. Potter/Gothenburg Uni-
versity, in cooperation with A. Fischer, 
on the basis of an unpublished field re-
port by C. L. Vebæk 1973).

At the bottom of the mound, near the chamber, deposits of oyster shells 
were observed in two places (Fig. 30). No artefacts were found in these lay-
ers. The excavator considered them to be contemporaneous with the con-
struction of the chamber, and suggested they represent either meals for 
those who built the megalithic grave or food sacrificed to individuals in-
terred in the chamber. Human bones and fragments of a small amber bead 
or two were found next to a side stone in the chamber. A sample of a hu-
man premolar was AMS dated (Appendix 2; Klassen pers. comm. 2019). The 
result (AAR-22190) 4459 ± 37 uncal BP, corresponds to 3344–3012 cal BC res 
corr (95.4 %), i. e. the MN A period.

Unpublished sources consulted: Danish National Museum excavation re-
port 1973 by C. L. Vebæk, j. no. 664/72 and 497/1973. National site invento-
ry (Fund & Fortidsminder) no. 11.04.09-68. Anthropological laboratory j.no. 
AS 8/87.
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renzierung 18,3 (Bonn 2019) 921–938.

Gebauer 2015: A. B. Gebauer, Lønt: Two types of megaliths and one unusual dolmen. 
In: C. Scarre/L. Laporte (eds.), The megalithic architectures of Europe (Oxford 
2015) 137–144.

Gebauer et al. 2020: A. B. Gebauer/L. V. Sørensen/M. Taube/D. K. P. Wielandt, First me-
tallurgy in Northern Europe: An Early Neolithic crucible and a possible tuýere 
from Lønt, Denmark. European Journal of Archaeology 1–21. DOI:  https://doi.
org/10.1017/eaa.2019.73.

Gron/Rowley-Conwy 2016: K. J. Gron/P. Rowley-Conwy, Herbivore diets and the an-
thropogenic environment of early farming in southern Scandinavia. The Holo-
cene 27, 1, 2016, 1–12. DOI: https://doi.org/10.1177/09596836166527.

Hansen 2016: S. I. Hansen, Jættestuebyggerne. Arkitektur i Danmarks stenalder 
(Them 2016).

https://doi.org/10.1080/0108464X.1988.10589997
https://doi.org/10.1080/0108464X.1988.10589997
https://doi.org/10.1371/journal.pone.0244872
https://doi.org/10.1371/journal.pone.0244872
https://doi.org/10.1080/0108464X.1984.10589910
https://doi.org/10.1080/0108464X.1984.10589910
2150.https
doi.org/10.1016/j.jas
https://doi.org/10.1017/RDC.2021.14
https://doi.org/10.7146/kuml.v24i24.106160
https://doi.org/10.1017/eaa.2019.73
https://doi.org/10.1017/eaa.2019.73
https://doi.org/10.1177/09596836166527


JNA
The Chronology of Danish Dolmens. Results from 14C Dates on Human Bones

Karl-Göran Sjögren, Anders Fischer

31JNA 25/2023

Henriksson 2016: C. Henriksson, Raä 26:1, Tiarp socken, Falköpings kommun. Väster-
götlands museum, Arkeologisk rapport 2016:7 (Skara 2016).

Jensen 2001: J. Jensen, Danmarks Oldtid 1: Stenalderen (Copenhagen 2001).
Jørgensen, E. 1977: E. Jørgensen, Hagebrogård - Vroue – Koldkur. Neolithische Grä-

berfelder aus Nordwest-Jütland. Arkæologiske studier 4 (Copenhagen 1977).
Jørgensen, E. 1988: E. Jørgensen, Fire storstensgrave i en højtomt ved Lønt. Om en 

gammelkent stenalderlokalitet i ny belysning. Nationalmuseets Arbejdsmark 
1988, 185–208.

Jørgensen, T./Hagedorn 2015: T. Jørgensen/L. Hagedorn, Salpetermoseliget. Alle ti-
ders Nordsjælland. Museum Nordsjællands Årbog 2015, 118–122.

Kaul 1994: F. Kaul, Ritualer med menneskeknogler i yngre stenalder. Kuml 38, 1991–
1992 (1994), 7–49. DOI: https://doi.org/10.7146/kuml.v38i38.111323.

Kaul/Krogh 1990: F. Kaul/K. J. Krogh, En lidet påagtet stenkløvningsteknik – og om 
oldtidsminder som stenbrud. Aarbøger for Nordisk Oldkyndighed og Historie 
1990, 225–260.

Klassen 2000: L. Klassen, Frühes Kupfer im Norden. Untersuchungen zu Chronolo-
gie, Herkunft und Bedeutung der Kupferfunde der Nordgruppe der Trichterbe-
cherkultur. Jutland Archaeological Society 36 (Århus 2000).

Koch 1998: E. Koch, Neolithic bog pots from Zealand, Møn, Lolland and Falster. Nor-
diske fortidsminder B 4°, 16 (Copenhagen 1998).

Kristensen 1991: I. K. Kristensen, Storgård IV: An Early Neolithic long barrow near 
Fjelsø, North Jutland. Journal of Danish Archaeology 8, 1991, 72–88. DOI: https: 
//doi.org/10.1080/0108464X.1989.10590020.

Kristiansen 2000: A. M. Kristiansen, Langhøjen ved Rokær – variation over et tema. 
In: S. Hvass (ed.), Vor skjulte kulturarv. Arkæologien under overfladen. Til Hendes 
Majestæt Dronning Margrethe II 16. april 2000. Det Kongelige Nordiske Olds-
kriftselskab (Copenhagen 2000) 44–45, 209.

Kunwald 1961: G. Kunwald, Syd- og Midtsjælland. Med Arkæologen Danmark Rundt 
(Copenhagen 1961) 98–129.

Larsson 2002: L. Larsson, Aspekter på Jättegraven. In: L. Larsson (ed.), Monumentala 
gravformer i det äldsta bondesamhället. University of Lund, Department of Ar-
chaeology and Ancient History, Report 83 (Lund 2002) 35–46.

Liversage 1981: D. Liversage, Neolithic monuments at Lindebjerg, Northwest Zea
land. Acta Archaeologica (Copenhagen) 51, 1981, 85–152.

Liversage 1992: D. Liversage, Barkær. Long barrows and settlements. Arkæologiske 
Studier 9 (Copenhagen 1992).

Lotz 2017: P. Lotz, Rillesten – kultsten eller byggesten? Fynboer og Arkæologi 2, 2017, 
16–19.

Madsen/Thrane 1982: C. Madsen/H. Thrane, Sydvestfynske dysser og yngre stenal-
ders bebyggelse. En føreløbig meddelelse på grundlag af nye udgravninger. 
Fynske Minder 1982, 17–42.

Madsen 1979: T. Madsen, Earthen long barrows and timber structures: Aspects of 
the Early Neolithic mortuary practice in Denmark. Proceedings of the Prehisto-
ric Society 45, 1979, 301–320. DOI: https://doi.org/10.1017/S0079497X00009774.

Madsen 1980: T. Madsen, En tidligneolitisk langhøj ved Rude i Østjylland. Kuml 28, 
1979 (1980), 79–108. DOI: https://doi.org/10.7146/kuml.v28i28.106959.

Madsen/Petersen 1984: T. Madsen/J. E. Petersen, Tidlig-neolitiske anlaeg ved Mo-
segården. Regionale og kronologiske forskelle i tidligneolitikum. Kuml 31, 1982–
83 (1984), 61–120. DOI: https://doi.org/10.7146/kuml.v31i31.109135.

Midgley 1985: M. Midgley, The origin and function of the earthen long barrows of 
Northern Europe. British Archaeological Reports International Series 259 (Ox-
ford 1985).

Midgley 1992: M. Midgley, TRB culture: the first farmers on the North European plain 
(Edinburgh 1992).

Midgley 2008: M. Midgley, The megaliths of Northern Europe (London/New York 
2008).

Mischka 2011: D. Mischka, The Neolithic burial sequence at Flintbek LA 3, north Ger-
many, and its cart tracks: A precise chronology. Antiquity 85, 329, 2011, 742–758. 
DOI: https://doi.org/10.1017/S0003598X00068289.

Mischka 2014: D. Mischka, Flintbek and the absolute chronology of megalithic 
graves in the Funnel Beaker North Group. In: M. Furholt/M. Hinz/D. Mischka/ 
G. Noble/D. Olausson (eds.), Landscapes, histories and societies in the Northern 
European Neolithic. Frühe Monumentalität und soziale Differenzierung 4 (Bonn 
2014) 125–143.

https://doi.org/10.7146/kuml.v38i38.111323
doi.org
https://doi.org/10.1017/S0079497X00009774
https://doi.org/10.7146/kuml.v28i28.106959
https://doi.org/10.7146/kuml.v31i31.109135
https://doi.org/10.1017/S0003598X00068289


JNA
The Chronology of Danish Dolmens. Results from 14C Dates on Human Bones

Karl-Göran Sjögren, Anders Fischer

32JNA 25/2023

Mischka 2022: D. Mischka, Das Neolithikum in Flintbek, Kr. Rendsburg-Eckernförde, 
Schleswig-Holstein: eine feinchronologische Studie zur Besiedlungsgeschich-
te anhand von Gräbern. Frühe Monumentalität und soziale Differenzierung 20 
(Bonn 2022).

Montelius 1874a: O. Montelius, Sveriges forntid 1: Stenåldern (Stockholm 1874).
Montelius 1874b: O. Montelius, Sur les tombeaux et la topographie de la Suede pen-

dant l'age de la pierre. In: Compte rendu du Congres international d’Anthropo-
logie et d’Archeologie prehistoriques de Stockholm 1 (Stockholm 1874) 152–176.

Montelius 1905: O. Montelius, Orienten och Europa. Antikvarisk Tidskrift för Sveri-
ge 13, 1905, 1–252.

Müller, J. 1997: J. Müller, Die absolutchronologische Datierung der europäischen 
Megalithik. In: B. Fritsch/M. Maute/I. Matuschik/J. Müller/C. Wolf (eds.), Tradition 
und Innovation: prähistorische Archäologie ab historische Wissenschaft: Fest-
schrift für Christian Strahm. Internationale Archäologie Studia honoraria 3 (Rah-
den/Westf. 1997) 63–105.

Müller, J. et al. 2010: J. Müller/J.-P. Brozio/D. Demnick/H. Dibbern/B. Fritsch/M. Fur
holt/F. Hage/M. Hinz/L. Lorenz/D. Mischka/C. R. Christoph Rinne, Periodisierung 
der Trichterbecher-Gesellschaften. Ein Arbeitsentwurf. Journal of Neolithic Ar-
chaeology 12, 2010. DOI: https://doi.org/10.12766/jna.2010.58.

Müller, S. 1911: S. Müller, Vendsyssel-studier I–II. Aarbøger for Nordisk Oldkyndig-
hed og Historie 1911, 233–320.

Nielsen 1915: H. A. Nielsen, Fortsatte Bidrag til vort Oldtidsfolks Anthropologi. De 
seneste 5–6 års skeletfund fra stenaldergrave og særligt de sidste 10–12 års ske-
letfund fra Jernaldergrave. Aarbøger for Nordisk Oldkyndighed og Historie 1915, 
275–370.

Nielsen 1987: I. Nielsen (ed.), Bevar din arv. 1937 – Danmarks fortidsminder – 1987 
(Copenhagen 1987).

Nielsen 2013: O. Nielsen, Investigation of simple bone points from Tybrind Vig and 
experiments with their break patterns – A functional analysis. In: S. H. Andersen, 
Tybrind Vig. Submerged Mesolithic settlements in Denmark. Jutland Archaeolo-
gical Society Publications 77 (Højbjerg 2013) 349–354.

Nielsen 1977: P.-O. Nielsen, Die Flintbeile der frühen Trichterbecherkultur in Süd
skandinavien. Acta Archaeologica (Copenhagen) 48, 1977, 61–138.

Nielsen 1981: P.-O. Nielsen, Danmarkshistorien. Stenalderen. Bondestenalderen 
(Copenhagen 1981).

Nielsen 1984: P.-O. Nielsen, Flint axes and megaliths - The time and context of the 
early dolmens in Denmark. In: G. Burenhult (ed.), The archaeology of Carrowmo-
re (Tjörnarp 1984) 376–387.

Nielsen 1993: P.-O. Nielsen, The Neolithic. In: S. Hvass/B. Storgaard (eds.), Digging 
into the past. 25 years of archaeology in Denmark (Copenhagen 1993) 84–87.

Nielsen/Nielsen 2020: P.-O. Nielsen/F. O. S. Nielsen, First farmers on the Island of 
Bornholm. Nordiske Fortidsminder 32 (Copenhagen 2020).

Nilsson 1996: T. Nilsson, En stormandsgrav fra Brønderslevs stenalder. Vendsyssel 
Nu og Da 16, 1996, 16–23.

Nordman 1935: C. A. Nordman, The megalithic culture of Northern Europe (Helsing-
fors 1935).

Persson 1999: P. Persson, Neolitikums början. Undersökningar kring jordbrukets in
troduktion i Nordeuropa. Kust till kust-böcker 1 (Uppsala 1999).

Persson/Sjögren 1996: P. Persson/K.-G. Sjögren, Radiocarbon and the chronology 
of Scandinavian megalithic tombs. Journal of European Archaeology 3, 1996, 
59–88. DOI: https://doi.org/10.1179/096576695800703694.

Persson/Sjögren 2001: P. Persson/K.-G. Sjögren, Falbygdens gånggrifter. Undersök-
ningar 1985 till 1998. GOTARC C 34 (Göteborg 2001).

Petersen 1974: E. Brink Petersen, Gravene ved Dragsholm. Fra jægere til bønder for 
6000 år siden. Nationalmuseets Arbejdsmark 1974, 112–120.

Price et al. 2007: T. D. Price/S. H. Ambrose/P. Bennike/J. Heinemeier/N. Noe-Nygaard/ 
E. Brinch Petersen/P. Vang Petersen/M. P. Richards, New information on the 
Stone Age graves at Dragsholm, Denmark. Acta Archaeologica (Copenhagen) 
78, 2, 2007, 193–219.

Randsborg 1970: K. Randsborg, Eine kupferne Schmuckscheibe aus einem Dolmen 
in Jütland. Acta Archaeologica (Copenhagen) 41, 1970, 181–190.

Reimer et al. 2016: P. Reimer/S. Hoper/J. McDonald/R. Reimer/S. Svyatko/M. Thomp-
son, Laboratory protocols used for AMS radiocarbon dating at the 14Chrono 
Centre. Queen’s University Research Report Series 5-2015 (Belfast 2016).

https://doi.org/10.12766/jna.2010.58
https://doi.org/10.1179/096576695800703694


JNA
The Chronology of Danish Dolmens. Results from 14C Dates on Human Bones

Karl-Göran Sjögren, Anders Fischer

33JNA 25/2023

Reimer et al. 2020: P. J. Reimer/W. E. N. Austin/E. Bard/A. Bayliss/P. G. Blackwell/C. Bronk 
Ramsey/M. Butzin/H. Cheng/R. L. Edwards/M. Friedrich/P. M. Grootes/T. P. Guilderson/ 
I. Hajdas/T. J. Heaton/A. G. Hogg/K. A. Hughen/B. Kromer/S. W. Manning/R. Mu- 
scheler/J. G. Palmer/C. Pearson/J. van der Plicht/R. W. Reimer/D. A. Richards/ 
E. M. Scott/J. R. Southon/C. S. M. Turney/L. Wacker/F. Adolphi/U. Büntgen/M. Cap
ano/S. M. Fahrni/A.Fogtmann-Schulz/R. Friedrich/P. Köhler/S. Kudsk/F. Miyake/ 
J. Olsen/F. Reinig/M. Sakamoto/A. Sookdeo/S. Talamo, The IntCal20 Northern 
Hemisphere radiocarbon age calibration curve (0–55 cal kBP). Radiocarbon 62, 
2020, 725–757. DOI: https://doi.org/10.1017/RDC.2020.41.

Rondahl 1884: E. Rondahl, Stasevang (Unpubl. field report, Nationalmuseet Copen-
hagen 1884).

Rudebeck 2002: E. Rudebeck, Likt och olikt i de sydskandinaviska långhögarna. In: 
L. Larsson (ed.), Monumentala gravformer i det äldsta bondesamhället, p 119–
146. University of Lund, Department of Archaeology and Ancient History, Re-
port Series 83 (Lund 2002).

Rønne 1978: P. Rønne, Tidligneolitiske jordgrave og et megalitanlæg ved Horsens. 
Antikvariske studier 2, 1978, 213–214.

Rønne 1979: P. Rønne, Høj over høj. Skalk 1979, 5, 3–8.
Schuldt 1972: E. Schuldt, Die mecklenburgischen Megalithgräber. Untersuchungen 

zu ihrer Architektur und Funktion (Berlin 1972).
Schulz Paulsson 2017: B. Schulz Paulsson, Time and stone. The emergence and deve-

lopment of megaliths and megalithic societies in Europe (Oxford 2017).
Schulz Paulsson 2019: B. Schulz Paulsson, Radiocarbon dates and Bayesian model-

ling support maritime diffusion model for megaliths in Europe. PNAS 116, 9, 
2019, 3460–3465. DOI: https://doi.org/10.1073/pnas.1813268116.

Skaarup 1985: J. Skaarup, Yngre stenalder på øerne syd for Fyn. Meddelelser fra Lan-
gelands Museum (Rudkøbing 1985).

Stürup 1966: B. Stürup, En jordgrav fra tidlig-neolitisk tid. Kuml 15, 1965 (1966), 13–
22. DOI: https://doi.org/10.7146/kuml.v15i15.104493.

Sørensen 2014: L. Sørensen, From hunter to farmer in Northern Europe. Migration 
and adaptation during the Neolithic and Bronze Age. Acta Archaeologica Sup-
plementa 85,1 (Oxford 2014).

Tauber 1968: H. Tauber, Copenhagen Radiocarbon Dates IX. Radiocarbon 10, 2, 1968, 
295–327. DOI: https://doi.org/10.1017/S0033822200010912.

Tauber 1973: H. Tauber, Copenhagen Radiocarbon Dates X. Radiocarbon 15, 1, 1973, 
86–112. DOI: https://doi.org/10.1017/S0033822200058628.

Teather 2018: A. Teather, Revealing a prehistoric past: Evidence for the deliberate 
construction of a historic narrative in the British Neolithic. Journal of Social Ar-
chaeology 18, 2, 2018, 193–211. DOI: https://doi.org/10.1177/146960531876551.

Terberger 2011: T. Terberger, Zur absoluten Datierung des Urdolmens von Lubkow, 
Lkr. Rügen. Bodendenkmalpflege in Mecklenburg-Vorpommern 58, 2011, 25–30.

Thorvildsen 1941: K. Thorvildsen, Dyssetidens gravfund i Danmark. Aarbøger for 
Nordisk Oldkyndighed og Historie 1941, 22–87.

Thorsen 1981: S. Thorsen, "Klokkehøj" ved Bøjden. Et sydvestfynsk dyssekam-
mer med bevaret primærgrav. Kuml 29, 1980 (1981), 105–146. DOI: https://doi.
org/10.7146/kuml.v29i29.107189.

Van Klinken 1999: G. J. Van Klinken, Bone collagen quality indicators for palaeodie-
tary and radiocarbon measurements. Journal of Archaeological Science 26, 6, 
1999, 687–695. DOI: https://doi.org/10.1006/jasc.1998.0385.

Imprint

ISSN 2197 – 649X

Layout draft: Agnes Heitmann
Technical edition: Agnes Heitmann
© 2023 Sjögren/Fischer/
UFG CAU Kiel
Published by the Institute of 
Prehistoric and Protohistoric 
Archaeology, Kiel University.
For further information consult
www. j-n-a.org

A.Fogtmann
https://doi.org/10.1017/RDC.2020.41
https://doi.org/10.1073/pnas.1813268116
https://doi.org/10.7146/kuml.v15i15.104493
https://doi.org/10.1017/S0033822200010912
https://doi.org/10.1017/S0033822200058628
https://doi.org/10.1177/146960531876551
https://doi.org/10.7146/kuml.v29i29.107189
https://doi.org/10.7146/kuml.v29i29.107189
https://doi.org/10.1006/jasc.1998.0385
j-n-a.org

