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1 Introduction
The establishment of the CONTACT project has 
provided the opportunity to address an old and so 
far unsolved problem in Danish archaeology: When 
exactly did the Pitted Ware culture (PWC) occur 
in southern Scandinavia? Thanks to a strong focus 
on scientific analyses, 86 14C dates from Djursland 
and western Sweden have been obtained within the 
context of the project. Of these, 28 (Kainsbakke 18, 
Kirial Bro 3, Ginnerup 7) derive from PWC sites 
on Djursland and six from other Danish PWC sites 
(Ajstrup Krat 5, Selbjerg 1). These new dates sup-
plement previous 14C dates from this region: 22 
conventional dates (Kains bakke 18, Kirial Bro 4: 
Wincentz Rasmussen 1986; Rasmussen 1987) and 
23 AMS dates (Kainsbakke 18, Kirial Bro 5). The 
latter were produced in the course of the research 
project Subsistensøkonomi i en brydningstid: Den 
grubekeramiske kultur i Østjylland, funded by 
the Danish Agency for Culture in 2013, and are 
published here for the first time. Collectively, the 
various sets of dates make Djursland one of the 
best-dated and most thoroughly analysed PWC 
areas in Scandinavia.

In addition to the new 14C dates produced 
within the CONTACT project, more than 900 
previous dates, representing more than 80 sites 
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from the PWC all over Scandinavia, have been 
collected from various reports, online databases, 
research papers, conference proceedings, books 
etc. All these dates have been critically evaluated, 
recalibrated and, where possible, corrected for 
the marine reservoir effect. Based on this huge 
dataset, we have been able to place the overall 
PWC phenomenon chronologically within the 
time span c. 3400-2200 cal BC (Iversen et al. 
in prep.).

With the establishment of an overall chrono-
logical framework for the Scandinavian PWC, it is 
relevant to take a closer, detailed look at the PWC 
chronology at a local level and see how it relates 
to the bigger picture. Thanks to the presentation 
of a series of sites on Djursland (see Wincentz this 
vol.; Rasmussen this vol.), we can provide a very 
detailed local chronology, which takes into account 
all the source-critical issues that can be raised in 
relation to each site. 

2 14C-dated sites and their contexts
In the following section, we present both new and 
old recalibrated and corrected 14C dates from the 
PWC sites on Djursland, Ginnerup, Kirial Bro 
and Kainsbakke, together with a thorough and 
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critical evaluation of their archaeological context. 
We also present results from two other Danish 
PWC sites located outside Djursland: Ajstrup 
Krat and Selbjerg.

Furthermore, we discuss the possible scenarios 
for the formation of the detailed and complex 
archaeological stratigraphy, combining Funnel 
Beaker culture (TRB) and PWC activity, found in 
pit A47 at Kainsbakke. Understanding the forma-
tion of the archaeological layers, and the processes 
involved, is of course of central importance when 
interpreting the numerous 14C dates obtained from 
this specific feature.

2.1 Ginnerup
Only small parts of the Ginnerup site (DJM 2900) 
have been investigated, with sondages and trial 
trenches being excavated in 2001 and 2003 (see 
Rasmussen this vol. for a detailed description 
of the site). Unfortunately, no full archaeologi-
cal excavations have yet been possible at this site. 
Its survival is threatened by ploughing and other 
agricultural activities on the sloping terrain. Flint 
artefacts and pottery date the site to the TRB (EN 
II-MN A I/II) and PWC. The 14C samples origi-
nate from pits that are suspected to be part of a 
system of ditches, maybe a causewayed-enclosure-
like structure. The samples come from pits A1, A3 
and A4. A section was cut along the longitudinal 
axis of A1, while A3 and A4 have not been exca-
vated in total. Seven samples from Ginnerup were 
submitted for 14C dating. 

14C dates and stable isotope data are presented in 
Table 1. A periwinkle shell and two bones, a meta-
tarsus of Ovis/Capra and a radius of Bos, were 
dated from pit A1. The δ¹³C and δ¹⁵N values for 
the bone samples indicate a diet typical for terres-
trial herbivores. The dates obtained are therefore 
regarded as reliable. The shell was taken from a 
sample of the shell layer in pit A1, which contains 
fragments of oyster and periwinkle shells. The best 
preserved (intact) periwinkle shell was chosen for 
dating, as this bears the lowest risk of redeposition. 
A charcoal fragment (about 1.3 mg) was found in-
side the shell; this can be used to check the date and 
calculate the reservoir age of the shell. However, the 
large proportion of oysters indicates a fully marine 
environment, so we can operate with a reservoir age 
of about 400 radiocarbon years as a first approxi-
mation. This can be done by calibrating the shell:

1)  with the Danish Baltic correction, where 400 14C 
years are subtracted from the 14C age, before it is 
calibrated with the terrestrial calibration curve,

2)  with the marine calibration curve.

In Figure 1, which presents the calibrated 14C ages 
from this site, the first possibility was selected. Cali-
brating this sample with Marine13 (the marine cali-
bration curve) would make its calibrated age slightly 
older, without changing the overall conclusions.

We attempted to calculate the average 14C dates 
for each of the three pits: A1, A3 and A4. The aver-
age from A1 is without archaeological significance, 

Tab. 1  |  14C dates for samples from Ginnerup.

AAR Sample Name Context Material 14C age δ¹³C  
(‰ VPDB) 

δ¹⁵N  
(‰ AIR) Cal. Age (1σ) Cal. Age (2σ)

24733 DJM 2900 X 133 A1 Shell  
(Littorina littorea) 4769±32 - -  3014-2922 BC 3090-2906 BC

24734 DJM 2900 X 134 A1 Bone (Ovis/capra) 4503±27 -21.36±0.16 6.17±0.29  3337-3107 BC 3348-3098 BC

24735 DJM 2900 X 617 A1 Bone (Bos) 4399±28 -20.90±0.14 3.40±0.27  3086-2931 BC 3096-2919 BC

24736 DJM 2900 X 209 A3 Bone (Bos) 4500±31 -22.46±0.16 4.08±0.29  3336-3105 BC 3348-3096 BC

24737 DJM 2900 X 244 A3 Bone (Bos) 4511±28 -21.97±0.26 6.87±0.75  3342-3115 BC 3351-3100 BC

24738 DJM 2900 X 610 A4 Bone (Bos) 4431±31 -21.34±0.26 3.91±0.75  3308-2945 BC 3327-2926 BC

24739 DJM 2900 X 613 A4 Bone (Equus) 4472±29 -21.21±0.26 3.63±0.75  3327-3094 BC 3339-3027 BC
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as the dates differ too much for a meaningful aver-
age to be calculated. It does make sense, however, 
to calculate averages for the two other pits, A3 and 
A4. But this does not make the dates more precise 
– the broad age range is a result of the calibra-
tion curve, not the uncertainty of the radiocarbon 
measurement.

It is impossible to tell from the 14C dates alone 
(Fig. 1) which of the following scenarios fits the 
site at Ginnerup:

1) One long phase of occupation, c. 3300-3000 cal 
BC

2) Two long phases of occupation, 3340-3100 cal 
BC and 3100-2920 cal BC

3) Two short phases of occupation around 3110 cal 
BC and 3070 cal BC

4) One short event around 3100 cal BC

In the following, we will demonstrate how we came 
to this conclusion: We tested what would happen 
if one of the scenarios 1-4 was correct and simu-
lated 14C dates for each of them. We found that 
every scenario described above would result in a 

distribution of calibrated ages similar to that ob-
served for the real, measured 14C ages. The details 
of the simulations are explained in the following 
text and figures.

At first sight, the 14C dates would appear to sug-
gest a very long occupation of this site, or possi-
bly occupation in two phases. However, it is still 
possible that all seven dates are associated with 
one event. This possibility is tested by simulating 
14C ages in OxCal. We assume that seven sam-
ples which derive exactly from the year 3100 BC 
are 14C dated with a precision of ±30 14C years. 
This results in calibrated ages, shown in Figure 2, 
bearing a striking similarity to the actual meas-
ured 14C dates, as presented in Figure 1. However, 
almost exactly the same picture would emerge if 
we 14C dated samples that originated with regular 
intervals throughout the whole period 3300-3000 
BC (Fig. 3), or if two short-term occupations took 
place at Ginnerup (Fig. 4). In the latter case, the 
simulations were repeated multiple times with 
different calendar ages. The measured ages are 
simulated best when assuming occupations in 3110 
BC and 3070 BC. These lie only 40 years apart; the 
first use of the ditches could therefore still have 
been present in memory of the population when 
the second use took place.

Fig. 1  |  14C dates from Ginnerup, calibrated using OxCal 4.3.2 and IntCal13 (Bronk Ramsey 2009; 2017; 
Reimer et al. 2013).
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Figure 5 shows the actual 14C dates for samples 
from Ginnerup, divided into two phases when cali-
brating. If we assume that the earlier phase repre-
sents an older or original use of the causewayed-
enclosure-like features, and if we also assume that 
the later phase represents PWC activities at the 
site, the beginning of the PWC at this site can be 
fixed at c. 3100 cal BC, at the earliest. Archaeo-
logical evidence presented below may indicate an 
actual beginning of the PWC at Ginnerup closer 
to 3000 than to 3100 BC, which is consistent with 
the available 14C evidence.

Therefore, we cannot conclude, based on the 14C 
data alone, whether Ginnerup was occupied once or 
several times, or how long the occupation(s) lasted. 
The archaeological interpretation of two phases 
(Rasmussen this vol.) can therefore be supported, 
and we can add the observation that the two phases 
must have followed shortly after one another. The 
earlier phase dates to within the period 3340-3100 
cal BC, and the beginning of the second phase can be 
fixed at 3220-2960 cal BC (95.4%), i.e. around 3100 
cal BC. The second phase therefore can be dated to 
within the period c. 3100-2920 cal BC (Fig. 5).

Fig. 2  |  Simulated 14C ages, assuming all samples originate in 3100 BC and are dated with a precision 
of ±30 14C years. Compare with the actual dates (Fig. 1). Simulated and calibrated with OxCal 4.3.2 
(Bronk Ramsey 2009; 2017), using the terrestrial calibration curve IntCal13 (Reimer et al. 2013).

Fig. 3  |  Simulated 14C ages, assuming the samples originated in 3000, 3050, 3100, 3150 and 3200 BC 
and are dated with a precision of ±30 14C years. Compare with the actual dates (Fig. 1). Simulated and 
calibrated with OxCal 4.3.2 (Bronk Ramsey 2009; 2017), using the terrestrial calibration curve IntCal13 
(Reimer et al. 2013).
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Fig. 4  |  Simulated 14C ages, assuming that three samples originated in 3070 BC and four in 3110 BC – 
the most likely estimates if we assume that Ginnerup reflects two short occupations. Compare with the 
actual dates (Fig. 1). Simulated and calibrated with OxCal 4.3.2 (Bronk Ramsey 2009; 2017), using the 
terrestrial calibration curve IntCal13 (Reimer et al. 2013).

Fig. 5  |  14C dates from Ginnerup, calibrated with the assumption that the dates fall into two phases. 
Calibrated with OxCal 4.3.2 (Bronk Ramsey 2009; 2017), using the terrestrial calibration curve 
IntCal13 (Reimer et al. 2013). These are the original, i.e. not simulated, dates.
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Tab. 2  |  AMS 14C dates and stable isotope values for samples from Kirial Bro dated within the 
 CONTACT project (AAR-21680-82) and previous, hitherto unpublished dates (AAR-20499-20503).

AAR Sample Name Material 14C age δ¹³C  
(‰ VPDB) 

δ¹⁵N  
(‰ AIR)

Cal. Age 
(1σ)

Cal. Age 
(2σ)

21680 DJM 1930 X 989 Barley (Hordeum),  
single grain, charred 4299±26 -24.53±0.05 - 2916-2893 BC 3010-2880 BC

21681 DJM 1930 X 1157A Wheat (Triticum),  
single grain, charred 4363±28 -23.96±0.05 - 3011-2920 BC 3085-2907 BC

21682 DJM 1930 X 1157B Barley (Hordeum),  
single grain, charred 4319±27 -23.74±0.15 5.23±0.24 3005-2894 BC 3012-2891 BC

20499 DJM 1930 X 272A Charcoal, ash  
(Fraxinus) 4488±28 -27.54±0.66 - 3331-3101 BC 3346-3090 BC

20500 DJM 1930 X 272B Oyster shell (Ostrea) 4233±30 (corrected for 
marine reservoir effect) 2.25±0.05 - 2901-2779 BC 2910-2701 BC

20501 DJM 1930 X 273A Charcoal, oak 
(Quercus) 4376±29 -24.26±0.63 - 3016-2927 BC 3090-2911 BC

20502 DJM 1930 X 273B Oyster shell (Ostrea) 4295±26 (corrected for 
marine reservoir effect) 1.2±0.05 - 2915-2892 BC 3007-2879 BC

20503 DJM 1930 X 1427 Bone (undet.) 4542±28 -24.28±0.6 - 3360-3124 BC 3336-3104 BC

Fig. 6  |  Calibrated 14C dates from Kirial Bro. We assume that the grain and oysters represent the PWC 
phase of this site.
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2.2 Kirial Bro
The remains of a shallow, ploughed-down kitchen 
midden and a cultural layer were investigated at 
Kirial Bro between 1981 and 2009 (see Wincentz 
this vol. for a detailed description). The kitchen 
midden contained exclusively PWC material, while 
in the cultural layer the PWC artefacts were mixed 
with finds from preceding cultures. Only minor 
parts of the kitchen midden had survived plough-
ing and the dated 14C samples (both previous dates 
and many produced in the course of the CON-
TACT project) all derive from these residual shell 
deposits, apart from in one case, where the sample 
comes from a mixed part at its base.

Within the CONTACT project, we dated three 
samples of cereal grain from Kirial Bro – AAR 
21680-82 (Tab. 2 and Fig. 6). Nine 14C dates were 
already available: four are conventional 14C dates 
(see Wincentz Rasmussen 1986 for data) and five 
hitherto unpublished AMS dates (AAR 20499-
20503 in Table 2 and Figure 6). The three new 14C 
dates from Kirial Bro all fall within 2σ and may 
represent the same event. We have therefore cal-
culated the average of these three dates, which 
narrows down the calibrated age range. In the 2σ 
range, there is a probability of 12.6% that the true 
age lies between 3011 and 2975 BC, and 82.8% that 
it is between 2943-2895 BC.

There is a risk that the mammal bone fragment 
used for one of the previous AMS dates (AAR-
20503) may have been redeposited, as it was found 
at the base of the shell layer in an area where there 
had been mixing with material from the underly-
ing cultural layer. As mentioned above, the latter 
also contains material from the Ertebølle and TRB 
cultures. The ash and oak charcoal used for two 
other dates was not from young twigs and these 
dates may therefore have been compromised by 
the old wood effect. These three measurements can 
therefore not be used to date the PWC activities 
at the site. All three dates deviate from the other 
comparatively homogenous AMS dates by being 
up to several hundred years older.

If we consider the AMS dates for the oysters and 
cereal grains from the shell layer as reliable reflec-
tions of the PWC occupation at Kirial Bro, the latter 

can be dated to around 2900 BC (this phase begins 
in 3016-2897 cal BC (95.4%) and ends in 2914-2832 
cal BC (95.4%), see Figure 6). The age range was ob-
tained by collecting together the dates in one phase 
and assigning boundaries for its beginning and end 
– no other assumptions were made in this model.

The four 14C dates with a K-number, listed at the 
top in Figure 6, are previous conventional dates 
for the shell layer at Kirial Bro: one for bone and 
three for unspecified shells. These dates are con-
sistently younger than the AMS dates obtained 
for the same context. We lack information on the 
chemical pre-treatment and other details of the 
conventional dates and we cannot, therefore, assess 
their quality. Interestingly, conventional dates that 
were apparently “too young” were also found at 
Kainsbakke (see below). This may be an indication 
of systematic difficulties with the conventional 14C 
dates from the Kirial Bro and Kainsbakke sites.

2.3 Kainsbakke
Kainsbakke (see Wincentz this vol. for a detailed 
description) is the largest known PWC settlement 
in Denmark. Its core area, with a high density of 
finds, extends over c. 7 ha, but only about 3000 
m2 of this area has been excavated. Several minor 
pits and, in particular, one large, extremely finds-
rich ritual pit (A47) were investigated between 1979 
and 2009. A considerable number of 14C samples 
have been dated, both previously and as part of the 
CONTACT project. These samples date several of 
the smaller pits and the large pit A47. With a few 
exceptions, only PWC material has been found at 
Kainsbakke, but pit A47 represents a reused ditch 
segment associated with a causewayed-enclosure-
like structure from a preceding TRB phase. 

Eighteen conventional 14C dates were obtained 
for bones and molluscs from the Kainsbakke site 
in the 1980s (15 of these are published in Wincentz 
Rasmussen 1986, the remainder in Rasmussen 
1987). Five of these date pit A47, while the others 
date five different small pits. The dates range from 
c. 3000-2300 cal BC, if one obvious outlier from a 
disturbed part of the small pit A56 is disregarded. 
The requirement for samples encompassing entire 
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Tab. 3  |  AMS 14C dates and stable isotope values for samples from Kainsbakke dated within the  
CONTACT project (AAR-21424-25133) and previous, hitherto unpublished dates (AAR-20504-20523).

AAR Sample Name Context Material 14C age δ¹³C  
(‰ VPDB) 

δ¹⁵N  
(‰ AIR)

Cal. Age 
(1σ)

Cal. Age 
(2σ)

21424 DJM 1900 X 2649 A47, layer 1 Bone (Homo) 4464±29 -19.35 11.51 3326-3034 BC 3336-3024 BC

21424 DJM 1900 X 2649 A47, layer 1 Varnish from human bone 21170±150 - - 23736-23401 
BC

23872-23232 
BC

23038  DJM 1900 X 2908 A47, layer 1 Shell  of oyster (Ostrea),  
innermost layer 4822±36 - - 3651-3536 BC 3694-3522 BC

23039 DJM 1900 X 2854 A47, layer 3 Shell of oyster (Ostrea),  
innermost layer 4951±30 - - 3651-3536 BC 3695-3522 BC

23040 DJM 1900 X 2847-2 A47, layer 1 Bone (Bos) 4430±38 -23.04±0.11 6.41±0 .25 3309-2938 BC 3331-2922 BC

25132 DJM 1900 X 2908-B A47, layer 1 Shell of oyster (Ostrea),  
outermost layer 4625±28 - - 3496-3362 BC 3511-3351 BC

25133 DJM 1900 X 2854-B A47, layer 3 Shell of oyster (Ostrea),  
outermost layer 4914±27 - - 3702-3568 BC 3762-3644 BC

21674 DJM 1900 X 781 A2 Wheat (Triticum),  
single grain, charred 4195±28 -25.93±0.05 - 2883-2706 BC 2891-2678 BC

21675 DJM 1900 X 1348 A64 Barley (Hordeum),  
single grain, charred 4228±35 -24.3±0.05 - 2899-2765 BC 2908-2698 BC

21676 DJM 1900 X 5481 A47, layer 1 Barley (Hordeum),  
single grain, charred 4482±28 -24.67±0.15 5.89±0.24 3329-3098 BC 3341-3034 BC

21677 DJM 1900 X 5486 A47, layer 3 Barley (Hordeum),  
single grain, charred 4324±31 -27.27±0.05 - 3010-2895 BC 3019-2891 BC

21678 DJM 1900 X 5492 A47, layer 5
Emmer/spelt  

(Triticum dicoccon/spelta),  
single grain, charred

4630±32 -22.32±0.05 - 3498-3363 BC 3516-3352 BC

21679 DJM 1900 X 
966,5/465 fase VII A47, layer 1 Wheat (Triticum),  

single grain, charred 2192±26 -22.85±0.05 - 354-202 BC 361-186 BC

24757 DJM 1900 X 4693 A47, layer 1 Pottery food crust,  
A47 phase III 4465±29 -24.01±0.11 13.55±0.21 3327-3036 BC 3337-3024 BC

24758 DJM 1900 X 4696 A47, layer 1 Pottery food crust,  
A47 phase III 4249±31 -24.34±0.18 5.80±0.22 2906-2874 BC 2916-2709 BC

24759 DJM 1900 X 4725 A47, layer 1 Pottery food crust,  
A47 phase III 3924±31 -23.22±0.12 10.25±0.22 2473-2348 BC 2488-2298 BC

24760 DJM 1900 X 4735 A47, layer 1 Pottery food crust,  
A47 phase IV 4260±29 -23.93±0.10 10.54±0.16 2904-2881 BC 2920-2765 BC

24761 DJM 1900 X 5063 A47, layer 1 Pottery food crust,  
A47 phase VI 4439±29 -21.80±0.17 10.65±0.22 3311-3019 BC 3330-2931 BC

20504 DJM 1900 X 4403A A47, layer 1
Emmer/spelt  

(Triticum dicoccon/spelta),  
single grain, charred

2208±27 -26.9±0.67 - 358-206 BC 365-200 BC

20505 DJM 1900 X 4403B A47, layer 1 Straw -725±28 -36.98±0.7 - 1998 AD 1957-2000 AD
20506 DJM 1900 X 4403C A47, layer 1 Charcoal, oak (Quercus) 4459±29 -26.24±0.66 - 3323-3030 BC 3336-3021 BC
20508 DJM 1900 X 4540B A47, layer 1 Shell of hazelnut (Corylus) 4430±29 -27.07±0.66 - 3265-2945 BC 3326-2927 BC
20509 DJM 1900 X 4540C A47, layer 1 Charcoal, oak (Quercus) 4350±28 -22.96±0.7 - 3011-2911 BC 3028-2901 BC

20510 DJM 1900 X 4720A A47, layer 1 Barley (Hordeum),  
single grain, charred 2828±33 -23.9±0.66 - 1016-926 BC 1107-903BC

20511 DJM 1900 X 4720B A47, layer 1 Charcoal, birch (Betula) 4464±28 -24.71±0.66 - 3326-3034 BC 3336-3024 BC
20512 DJM 1900 X 4720C A47, layer 2 Bone (undet.) 4427±28 -22.09±0.05 - 3264-3012 BC 3323-2925 BC
20513 DJM 1900 X 5474A A47, layer 1 Plant (not charred) -1205±25 -26.31±0.75 - 1989-1990 AD 1958-1990 AD
20514 DJM 1900 X 5474B A47, layer 1 Charcoal, undet. 4382±29 -22.53±0.66 - 3021-2927 BC 3090-2914 BC

20515 DJM 1900 X 5478A A47, layer 1 Wheat (Triticum),  
single grain, charred 4218±28 -24.5±0.63 - 2893-2763 BC 2904-2697 BC

20516 DJM 1900 X 5478B A47, layer 1 Plant (not charred) -1114±25 -27.03±0.7 - 1990-1991 AD 1957-1992 AD
20517 DJM 1900 X 5478C A47, layer 1 Charcoal, hazel (Corylus) 4471±30 -25.49±0.66 - 3328-3093 BC 3339-3027 BC
20518 DJM 1900 X 5485A A47, layer 3 Cerealia (charred grain) 3896±32 -32.±0.55 - 2461-2346 BC 2471-2291 BC
20519 DJM 1900 X 5492A A47, layer 5 Plant (not charred) -1148±25 -28.04±0.74 - 1990 AD 1958-1991 AD
20520 DJM 1900 X 5492B A47, layer 5 Charcoal, oak (Quercus) 4494±28 -22.31±0.66 - 3332-3105 BC 3343-3096 BC
20522 DJM 1900 X 5650B A47, layer 1 Charcoal (hardwood) 4425±28 -26.29±0.66 - 3263-2945 BC 3322-2924 BC
20523 DJM 1900 X 5650C A47, layer 1 Bone (undet.) 4333±28 -20.8±0.59 - 3010-2901 BC 3019-2896 BC
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large bones or several shells is generally regarded 
as a disadvantage of conventional 14C dates. How-
ever, the small samples of bone, shell, charcoal 
or cereal grains that are datable by the AMS 14C 
method carry a much greater risk of redeposition 
than the large bones used for conventional dat-
ing. Furthermore, when several shells have to be 
collected for one conventional 14C date, a single 
shell that was too young or too old makes almost 
no difference to the result. We do not know how 
the conventional bone and mollusc samples from 
Kainsbakke (and Kirial Bro) were pre-treated prior 
to dating, or if the pre-treatment actually removed 
all contamination. The bone samples, in particu-
lar, could be contaminated with younger material. 
However, as the dates for both bones and mol-
luscs are consistent, the risk of contamination ap-
pears minimal. As the discussion of the Kirial Bro 
dates has demonstrated, the conventional dates 
may have given systematically younger ages than 
the AMS dates for the same context. Assessment 
of the absolute age of the Kainsbakke site in the 
following is therefore based on the AMS dates 
(Tab. 3), after which the conventional dates are 
discussed. A considerable number of the AMS 
dates point to the Late Neolithic, Bronze Age, Iron 
Age and modern times. These dates, all for very 
small samples of single, charred or uncharred ce-
real grains and miniscule plant remains, obviously 
reflect contamination with younger material due 
to later activities at the site during these periods 
(Rasmussen this vol.; Andreasen this vol.). The 
dates are presented in Table 3 but have been dis-
regarded in the subsequent discussion.

All but two of these AMS dates are for samples 
from pit A47, the two exceptions being dates for 
cereal grains from the two small pits A2 (AAR-
21674) and A64 (AAR-21675). 

Five dates for food crusts on pottery and one for 
human bone from layer 1 in pit A47 require correc-
tion for reservoir effects. Three of the food crusts 
(AAR-24759, 24760 and 24761) have a significant 
content of material of marine origin. The other two 
(AAR-24757 and 24758) do not show a significant 
marine influence. The δ¹⁵N value for AAR-24757 
(Tab. 3) indicates a major contribution from fresh-
water resources. The freshwater reservoir effect in 
a calcareous area (like Djursland) is potentially very 
large and can range from several hundred to a few 
thousand years (e.g., Philippsen/Heinemeier 2013). 
It was not possible to correct for this freshwater 
effect in the course of the study, and the date for 
AAR-24757 must therefore be considered too old.

The calculation of the proportion of marine diet 
(%marine) for the food crusts is based on the δ¹³C 
values (assumed endpoints: δ¹³C=-25 for 100% ter-
restrial, -18 for 100% marine) – the calibrated ages 
were obtained by combining the terrestrial and 
marine calibration curves in OxCal according to 
the calculated %marine (Tab. 4). The date for AAR-
24759 is an outlier, as it indicates an age in the late 
Single Grave culture (SGC) or early Late Neolithic, 
despite coming from a PWC sherd.

The human bone (maxilla) from A47 was 14C 
dated to 4464 ± 29 BP (AAR-21424). If this 14C date 
is calibrated using the terrestrial calibration curve, 
the calibrated age has a broad range, from c. 3300-
3050 cal BC (Tab. 3). However, the stable isotope val-

Tab. 4  |  Marine reservoir correction of 14C dates for food crusts on pottery from Kainsbakke pit A47. 
AAR-24757 is probably affected by a freshwater reservoir effect that could not be corrected for and is 
therefore too old. The result of AAR-24759 is an inexplicable young outlier.

AAR Sample name 14C age δ¹³C (‰ VPDB) %marine Cal. Age  
res.-corrected (1σ)

Cal. Age  
res.-corrected (2σ)

24757 X4693 4465±29 -24.01±0.11 14 3098-2941 BC 3316-2919 BC

24758 X4696 4249±31 -24.34±0.18 9 2895-2759 BC 2905-2681 BC
24759 X4725 3924±31 -23.22±0.12 25 2394-2210 BC 2451-2202 BC
24760 X4735 4260±29 -23.93±0.10 15 2890-2711 BC 2900-2681 BC
24761 X5063 4439±29 -21.80±0.17 46 2916-2877 BC 3001-2859 BC
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ues (δ¹³C=19.35‰ and δ¹⁵N=11.51‰) indicate at least 
a small marine element in the diet, and therefore 
the risk of a marine reservoir effect. To correct for 
this, we need to know the proportion of marine diet 
(%marine) of the individual, as well as the reservoir 
age of the sea from which the marine food originat-
ed. For the latter, we can assume a value of 400±50 
radiocarbon years, which is consistent with previous 
14C dates for marine samples from the study area and 
period (e.g., Heier-Nielsen et al. 1995). To calculate 
%marine, we can use the measured δ¹³C value and 
compare it with the δ¹³C values of 100% terrestrial 
and 100% marine samples from Kainsbakke – the so-
called terrestrial and marine endpoints, or isotope 
baseline (Tab. 5). To correct for isotopic fractiona-
tion from food source to consumer, we must add 
1‰ to the δ¹³C values for animal bones, and about 
5‰ to the δ¹³C values for plants (e.g., Schoeninger/
DeNiro 1984; Katzenberg et al. 2000).

Because of the broad ranges of terrestrial and 
marine δ¹³C values, we can assume different terres-
trial and marine endpoints (Tab. 6). The terrestrial 
endpoint, the δ¹³C value for an individual who only 
consumed terrestrial resources, could be between 
22 and 20‰. Plausible marine endpoints range 
from c. 15 to 8‰. Table 6 exemplifies the effect of 

choosing different baseline values when calculating 
the %marine diet of the Kainsbakke individual. This 
wide range of possible %marine values results in a 
broad range of plausible calibrated ages, as shown 
in Figure 7. Consequently, the correct date for the 
Kainsbakke human cannot be determined using 
solely a correction based on the δ¹³C value. An 
attempt was therefore made to use the δ¹⁵N value 
(δ¹⁵N=11.51‰) as an additional source of informa-
tion. For δ¹⁵N, there is an isotopic shift of between 
3 and 5‰ from food source to consumer; in our 
calculations, we assume a shift of 3.5‰.

Possible δ¹⁵N baseline values are presented in 
Table 7. In Table 8, the proportion of marine food 
in the diet of the Kainsbakke human is calculated 
using the different endpoint values. Marine mam-
mals were found at the site, but isotope values have 
not, as yet, been measured for these. They may 
have isotope values as high as 15‰ (e.g., at Korsnäs, 
see Fornander et al. 2008). To take account of the 
possibility of the inclusion of marine mammals in 
the diet, we included a possible marine endpoint of 
17.5‰ (the highest δ¹⁵N value for fishbones meas-
ured at Kainsbakke, added to the isotopic shift of 
3.5‰). This could still be too low for the marine 
endpoint of the human diet: In comparison, Meso-

Tab. 5  |  δ¹³C isotope baseline samples, all from Kainsbakke. Values for terrestrial herbivores from 
 Makarewicz (forthcoming), for fish from Pleuger/Makarewicz (this vol.).

Tab. 6  |  Proportion of marine diet (%marine) of the Kainsbakke human, calculated from different δ¹³C 
endpoint values.

Terrestrial sample(s) δ¹³C value/range Marine sample(s) δ¹³C value/range

5 grain samples, Neolithic age c. -25 ‰ Fish bones -16 to -5 ‰

Cattle bone -23.04 ‰ Fish bones, eel excluded -16 to -8 ‰

Terrestrial herbivores Almost -24 ‰ to -20.5 ‰ Trachinus, the dominant species -13 to -9 ‰

Terrestrial endpoint

-22 ‰ -21 ‰ -20 ‰

M
ar

in
e 

en
dp

oi
nt -15 ‰ 37.9% marine 27.5% marine 13% marine

-12 ‰ 26.5% marine 18.3% marine 8.1% marine

-9 ‰ 20,4% marine 13.8% marine 5.9% marine
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lithic human remains from Norway had δ¹⁵N val-
ues as high as 20‰ and δ¹³C=-13‰ (pers. comm. 
Per Persson 2017). To estimate %marine, we use 
the following equation:

%marine = (11.5‰ - terrestrial d15N)/(marine d15N 
- terrestrial d15N)

The total range of possible %marine values is c. 6 
to 38%, calculated from δ¹³C, and 8 to 69% from 
δ¹⁵N. If we exclude the most extreme values from 
each calculation, the ranges are 8-28% (δ¹³C) and 
11-56% (δ¹⁵N). As the reconstructions from both 
isotopes must be consistent, we need only consider 
the range where they overlap. The most probable 
proportion of marine diet for the Kainsbakke in-
dividual is therefore 11-28%. Comparing this with 
Figure 7, we find that the most probable age for this 
individual lies between c. 3100 and 2920 cal BC.

2.3.1 Pit A47
The large pit A47 at Kainsbakke is a complicated 
feature containing several layers and showing evi-
dence of repeated recutting. In its structure and 
dimensions, the pit can be compared to ditch seg-
ments in causewayed enclosures or structures re-

lated to causewayed enclosures from the TRB. Pit 
A47 is part of a row that includes four further pits 
at the same elevation, confirming its interpretation 
as representing a ditch segment from the TRB that 
was reopened in the PWC. However, of the tens 
of thousands of artefacts recovered from this pit 
during its excavation, only one is attributable to 
the TRB (Wincentz this vol.). Dating of pit A47 is 
therefore not only relevant with regard to estab-
lishing the age of the PWC activities at Kainsbakke, 
but also to confirming the suspected greater age 
of the initial phase(s) of use of this extraordinary 
feature. As revealed by the section (Fig. 8) and the 
stratigraphical analysis, the initial phase is repre-
sented by layer 6, which is only preserved at the 
sides of the pit. Unfortunately, no samples suitable 
for 14C dating were recovered from this layer. The 
oldest layer, layer 5, at the bottom of the pit, did not 
contain any diagnostic artefacts but could be AMS 
14C dated by two samples. It is overlain by the lower 
shell layer, layer 3 (three AMS and two conven-
tional dates), and the upper shell layer, layer 1 (15 
AMS and five conventional dates). Observations 
during excavation indicate that these two shell lay-
ers were deposited immediately after each other, 
probably in the same event (Wincentz this vol.). 

Tab. 7  |  δ¹⁵N isotope baseline samples, all from Kainsbakke. Values for terrestrial herbivores from 
 Makarewicz in prep., for fish from Pleuger/Makarewicz (this vol.).

Tab. 8  |  Proportion of marine diet (%marine) of the Kainsbakke humans, calculated from different δ¹⁵N 
endpoint values. The isotopic shift of about 3.5‰ from diet to consumer is already included in the end-
point values.

Terrestrial sample(s) δ¹⁵N value/range Marine sample(s) δ¹⁵N value/range

Cattle bone (Bos) 6.41 ‰ Fishbones 6 to 14 ‰

Charred barley grain (Hordeum) 5.89 ‰ Anguilla, Lisa, Pleuronectes 6 to 9 ‰

Terrestrial herbivores 3.5 to 7.5 ‰ Trachinus 9.5 to 12 ‰

Marine endpoint

7 ‰ 9 ‰ 11 ‰

Te
rr

es
tr

ia
l 

en
dp

oi
nt 13.5 ‰ 69.2 %marine 55.6 %marine 20 %marine

15.5 ‰ 52.9 %marine 38.5 %marine 11.1 %marine

17.5 ‰ 42.9%marine 29.4 %marine 7.7 %marine

%marine  = 
(11.5‰ - terrestrial δ15N)

(marine δ15N - terrestrial δ15N)
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In a simple age model, shown in Figure 9, we as-
sume that the samples from each layer can be allo-
cated to a single phase and that the resulting three 
phases represent consecutive depositional events. 
Based on this age model, it could be hypothesised 
that an earlier phase of activities in pit A47 took 
place in c. 3400-3050 cal BC. Later activities, from 
3050-2800 cal BC, would have included the remix-
ing of old and the deposition of new material in the 
secondary shell layers (layers 3 and 1). However, 
this model does not take into account the possibil-
ity that material from earlier TRB use phases may 
have become mixed into the PWC layers (layer 3 

and 1). The true ages of the depositional events 
must therefore be derived from the younger 14C 
dates for each layer. 

The lowest dated layer, layer 5, did not contain 
any artefacts that could be assigned to a specific ar-
chaeological culture. The two samples dated from 
this layer yielded 14C ages around 3400 BC and 
thereby reflect activities in the late Early Neolithic 
TRB (EN II). This confirms the interpretation of pit 
A47 as representing a ditch segment of a cause-
wayed enclosure or related structure. 

Many samples from layer 3 have been dated to 
the period from c. 3300-3100 BC, and a few to 

Fig. 7  |  Calibrated 14C age of the Kainsbakke human, assuming a marine reservoir effect of about 400 
years and up to 35% marine diet. Calibrated by combining the terrestrial and marine calibration 
curves IntCal13 and Marine13.

Fig. 8  |  Profile through pit A47 at Kainsbakke. Samples from layers 5 (lowest layer), 3 (lower shell 
layer) and 1 (upper shell layer) were 14C dated. Drawing: Lisbeth Wincentz.
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3100-3000 BC. The older dating interval corre-
sponds to the early Middle Neolithic TRB, phase 
MN A I-II, which is also represented at the site 
(megalithic grave, see Wincentz this vol.). How-
ever, with a single exception (TRB greenstone axe), 
the finds from this layer comprise PWC artefacts. 
This probably indicates that older TRB material, 
possibly encountered upon reopening the pit in 
PWC times, was redeposited. The younger dates 

from the layer correspond to the oldest known 
dates for the PWC on Djursland (from the site 
of Ginnerup located only 3 km away, see above). 
However, they probably do not date the time of 
deposition of layer 3, as is apparent from the age 
of layer 1, with which it is contemporaneous. 

In layer 1, the upper shell layer, many 14C dates 
coincide with a plateau in the calibration curve and 
have broad age ranges extending from c. 3300 to 

Fig. 9  |  Simple age model of pit A47 at Kainsbakke. The samples are assigned to one of three phases, 
according to the layer in which they were found (layer 5, lowest layer; layer 3, lower shell layer; layer 1, 
upper shell layer – cf. Figure 8). The three phases are assumed to form a sequence based on their strati-
graphical positions. Two of the food crust dates have been excluded from the model: AAR-24757 (un-
known FRE) and AAR-24759 (outlier: too young). See text for discussion. Calibrated using OxCal 4.3.2 
(Bronk Ramsey 2009; 2017), with the terrestrial calibration curve IntCal13 and the marine calibration 
curve Marine13 (Reimer et al. 2013).
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3000 BC. They could relate to earlier TRB activities 
in the pit, if their “true age” is closer to 3300 BC, or 
from the PWC activities, if it lies closer to 3000 BC. 
This is impossible to determine based on the 14C 
dates alone. The other samples from layer 1 date to 
around 3000-2800 BC, which concurs well with the 
PWC finds in this layer. These youngest reliable dates 
indicate the time of deposition. The thousands of 
archaeological finds from this layer are very homog-
enous and correspond well to the older PWC phases 
at Jonstorp (represented by settlements M and H). 
However, a vessel, two potsherds and a greenstone 
axe belong chronologically to the early SGC/Battle 
Axe horizon and thereby indicate that the deposition 
of layer 1 (and layer 3) in pit A47 took place close to 
the end of the time interval given by the 14C dates, 
i.e. around 2800 BC (Wincentz this vol.). 

Four of the five available conventional 14C dates 
for layer 1 are younger than the AMS dates for the 
same layer and cover the period c. 2800-2500 BC 
(Fig. 9). While the oldest part of this dating interval 
coincides with the probable time of deposition of 
layer 1 (and layer 3), as derived from the above AMS 
dates, the younger part appears too young. This is 
confirmed archaeologically by the almost complete 
absence of finds that can be assigned typologically 
to this period (as represented by the younger PWC 
finds from Jonstorp sites M2 and M3).

The human bones found in layer 1 of pit A47 
at Kainsbakke are of special interest as they rep-
resent the only human skeletal remains from the 
PWC in Denmark. The sampled human bone gave 
a date of c. 3100-2920 cal BC and is therefore po-
tentially older than the time of deposition for the 
layer within which it was found. Given the TRB 
activities evident in pit A47, it could represent the 
redeposited remains of either a TRB individual or 
someone from the PWC. However, the compara-
tively high proportion of marine food in the diet 
indicates strongly that this person was associated 
with the PWC phase at the site. If we look at the 
TRB economy in general, wild species appear to 
have played only a minor role, and a decrease in 
13C and 15N isotope values indicates that about 70% 
of the marine-dominated hunter-gatherer diet was 
replaced by farming produce at the Mesolithic/Neo-

lithic transition (Noe-Nygaard 1988, 94; Fischer et 
al. 2007, 2146f.). Furthermore, bones of wild animals 
constitute only about 6% of the faunal material from 
TRB coastal sites (Nyegaard 1985, 454; Enghoff 2011, 
283). Analyses of 15N isotope values for human skel-
etal remains from the Danish Neolithic generally 
show ranges extending from 7 to 10 ‰, suggesting a 
diet that consisted primarily of vegetables and meat 
and only to a lesser degree freshwater fish (Richards/
Koch 2001; Bennike/Alexandersen 2007, 132; see 
also Sjögren 2011, 128ff.; Sjögren/Price 2013).

2.3.2 Small pits
A number of conventional 14C dates were obtained 
in the 1980s from pits A2, A6, A55, A56 and A64 
(Wincentz Rasmussen 1986). Two AMS dates also 
are available for, respectively, pit A2 and pit A64 
(Tab. 3). The latter are almost identical and date 
these pits to c. 2900-2700 BC (Fig. 10). As has been 
observed at Kirial Bro and in pit A47 at Kains-
bakke, the previous, conventional 14C dates for the 
same contexts are somewhat younger than this – 
falling between c. 2900 and 2500 BC, and in one 
case (A64) even as late as 2300 BC. The pits con-
tained PWC finds that correspond typologically 
to those from layers 3 and 1 in pit A47. They lack 
material that could be ascribed typologically to the 
time after 2700 BC, indicating that the recent AMS 
dates are the most reliable indications of age. Pits 
A2 and A64 are therefore either contemporane-
ous with layer 1 (and layer 3) in pit A47 or slightly 
younger than this. Unfortunately, pits A6, A55 and 
A56 are only dated by the obviously unreliable con-
ventional 14C dates. The results correspond to those 
of the conventional dates for pits A2 and A64 and 
possibly indicate that these three pits are contem-
poraneous with the other dated features, with true 
ages between c. 2900 and 2700 BC.

2.3.3 Duration of the Pitted Ware culture 
activities at Kainsbakke
The 14C dates from pit A47 are in general older 
than those from the small pits, which indicates 
that PWC activity may have begun earlier here. 
However, establishing a precise date for the be-
ginning of PWC activity in this pit is difficult due 
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to the obvious admixture of material from earlier 
TRB activity. However, some samples can, with 
certainty or great probability, be assigned to the 
PWC. As discussed above, this is true for the date 
for the human bone and for the food crusts, which 
were found adhering to PWC sherds. The human 
bone is dated to 3100-2920 BC and the oldest reli-
able food crust date (AAR-24761) is 3000-2860 BC. 
From these dates, it appears that the earliest dated 
PWC activities at Kainsbakke took place around 
3000 BC or shortly thereafter (30th century BC). 
The huge deposition of PWC material in pit A47 
did not take place until around 2800 BC, indicating 
that this not only comprised redeposition of older 
TRB material, but also material associated with 
the early PWC activities at the site. The two small 
pits that could be dated reliably hosted activities 
between 2900 and 2700 BC. They could therefore 

be contemporaneous with the deposition in pit A47 
but may also postdate it slightly. Neither the 14C 
dates (Fig. 11) nor the archaeological evidence give 
any indications of PWC activities in (the excavated 
part of ) Kainsbakke after 2700 BC.

2.4 Ajstrup Krat
Five samples of charcoal and charred nutshell from 
the PWC site of Ajstrup Krat by Mariager Fjord 
in northeastern Jutland were 14C dated during the 
CONTACT project. The results are presented in 
Table 9 and Figure 12. These dates supplement three 
previous conventional dates (Rasmussen 1999, 314).

Most of the newly-obtained 14C dates deviate 
from the expected age based on the previous con-
ventional 14C dates and the cultural context (PWC). 
The smaller the sample, the greater the risk of rede-

Fig. 10  |  Calibrated 14C ages from five small pits at Kainsbakke. The three 14C dates from A2 are sta-
tistically identical, so we were able to calculate their average. The same applies to the five shell dates 
from A64. However, we cannot calculate the average of all six dates from A64, as they do not agree 
statistically. One outlier (K-3934), resulting from a disturbance in pit A56, has been omitted from the 
calibration plot. The dates were calibrated using OxCal 4.3.2 (Bronk Ramsey 2009; 2017), with the ter-
restrial calibration curve IntCal13 (Reimer et al. 2013). The K-dates are “corrected” for the marine res-
ervoir effect as they had not been normalised for δ¹³C fractionation (which corresponds to subtracting 
about 400 14C years from the 14C age).
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Fig. 11  |  All AMS dates from Kainsbakke after removal of obvious outliers and intrusive samples. 
The dates are calibrated on the assumption that all are from before 2700±50 cal BC. The model 
demonstrates a good agreement index for the assumption that the dated PWC activities took place 
before 2700 cal BC.

Tab. 9  |  14C dates from Ajstrup Krat, produced in the CONTACT project.

AAR Sample Name Context Material 14C age δ¹³C  
(‰ VPDB) 

Cal. Age 
(1σ)

Cal. Age 
(2σ)

Expected 
Age

21751 ÅHM 3642 X 74 PWC hearth A5 Shell of hazelnut 
(Corylus) 4108±35 -24.58±0.29 2851-2582 

BC
2867-2506 

BC
2800-2700 

BC

21752 ÅHM 3642 X 174 PWC hearth A18 Shell of hazelnut 
(Corylus) 3800±25 -24.75±0.05 2289-2204 

BC
2397-2142 

BC 2600 BC

21753 ÅHM 3642 X 224 PWC hearth A27 Shell of hazelnut 
(Corylus) 4364±27 -27.16±0.29 3011-2920 

BC
3084-2907 

BC
2800-2700 

BC

21754 ÅHM 3642 X 242 PWC hearth A27 Charcoal (undet.) 3811±28 -25.86±0.84 2286-2201 
BC

2333-2141 
BC

2800-2700 
BC

21755 ÅHM 3642 X 489 Shellayer under 
PWC midden Charcoal (undet.) 4854±29 -25.45±0.29 3691-3635 

BC
3704-3537 

BC 3450 BC
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position within the burial environment. It is there-
fore not surprising that date AAR-21754 deviates 
most from the expected age, as the sample dated 
was very small. The two youngest dates, AAR-21752 
and AAR-21754, could be the result of admixture 
of material from nearby Late Neolithic activities. 
There are also traces of TRB occupation at this site 
(pers. comm. Uffe Rasmussen 2018), which may 
explain the older 14C dates. All 14C dates relating to 
the PWC occupation at the site fall in the interval 
between 3000 cal BC and c. 2200 cal BC.

2.5 Selbjerg
Selbjerg, on the former island of Øland in the Lim-
fjord (northern Jutland), is a shell midden with ev-
idence of PWC and Early Neolithic TRB activities, 
as well as some SGC and Late Neolithic finds. The 

shell midden comprises two main shell layers, sep-
arated by a 12 cm thick layer of sand and gravel. A 
partly preserved stone pavement covers the upper 
shell layer (Marseen 1953). 

The lower shell layer is disturbed, and it yielded a 
water-worn core axe and unornamented coarsely-
tempered and poorly-fired pale yellow-red sherds 
of Neolithic pottery. According to O. Marseen, who 
excavated the site in 1952, the upper shell layer ap-
peared to be undisturbed. The faunal material from 
the PWC upper layer at Selbjerg was dominated 
by red deer, followed by cattle and pig and a few 
sheep/goat remains. Other game animals are rep-
resented by teeth of grey seal, part of the ear bone 
of a porpoise, and part of the radius of a bear.

The shell midden was sampled by Søren H. An-
dersen and one oyster shell from each of the layers 
was 14C dated in 2004 (pers. comm. S.H. Andersen; 

Fig. 12  |  Calibrated 14C dates for the samples from Ajstrup Krat. In addition to the five samples dated 
within the CONTACT project (AAR-numbers), three conventional oyster dates are presented here (K-
numbers). They have been calibrated twice, both with Marine13 (green) and with the Danish Marine Cal-
ibration (grey; subtracting 400 14C years and calibrating with the terrestrial calibration curve IntCal13).
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Tab. 10, Fig. 13). A sample from the bear bone was 
also 14C dated (AAR-21415) in the course of the 
CONTACT project. Strangely, the two shell dates 
are the opposite of what would be expected – the 
one from the lower shell layer falls within the PWC 
period (c. 2800-2700 cal BC), while the one from 
the upper, PWC-related, layer is much older (c. 
3400 cal BC). One could suspect that the two sam-
ples were interchanged by mistake, especially as 
the dates for the bear and the younger shell concur 
well. The δ¹³C value of -20.62‰ and the δ¹⁵N value 
of 4.39‰ indicate that the bear had a terrestrial, 
mainly herbivorous diet and, consequently, we do 
not expect a radiocarbon reservoir effect.

A significant feature of the Selbjerg site is the 
presence of fragments of a black, well-fired and 
finely-tempered MN A II funnel-necked beaker, 
found scattered across several square metres at the 
base of the upper shell layer. The layer also con-
tained cylindrical flint cores, fragments of tanged 
arrowheads, a type A3 arrowhead and sherds 
from a PWC vessel. According to Marseen, the 
TRB vessel was found in a definitely undisturbed 

part of the layer covered by the stone pavement 
and must therefore date the PWC occupation at 
the site (Marseen 1953). C. J. Becker, on the other 
hand, argues that the PWC finds are later than the 
funnel-necked beaker, because the cylindrical cores 
and the PWC sherds were scattered throughout 
the layer, while the funnel-necked beaker was lo-
cated at the bottom of the layer. SGC pottery was 
found in and above the stone pavement, together 
with Late Neolithic flint artefacts and TRB sherds 
(presumably MN A II-III; Becker 1955, 85ff., 108). 

As correctly pointed out by N. Sterum in his 
evaluation of the find, it is doubtful whether the 
distribution of the artefacts within the PWC layer 
has any chronological significance, because the 
scattering of sherds from the PWC vessel clearly 
shows that contemporaneous artefacts could be 
found throughout the entire layer. Furthermore, 
cylindrical flint cores were also found at the bot-
tom of the layer. Nevertheless, Sterum questions 
the stratigraphic value of the find due to distur-
bance resulting from unauthorised diggings, the 
clearly mixed nature of the stone pavement layer 

Tab. 10  |  14C dates from Selbjerg.

AAR Sample Name Context Material 14C age δ¹³C  
(‰ VPDB) 

δ¹⁵N  
(‰ AIR) Cal. Age (1σ) Cal. Age (2σ)

21415 ZMK 104/1953 Upper shell layer Bone (Ursus ) 4148±29 -20.62±0.21 4.39±0.24 2866-2668 BC 2876-2627 BC

8569 - Upper shell layer Shell of oyster 
(Ostrea) 6410±70 - - 3517-3133 BC 3629-3099 BC

8568 - Lower shell layer Shell of oyster 
(Ostrea) 4145±60 - - 2871-2633 BC 2888-2574 BC

Fig. 13  |  Calibrated 14C dates from Selbjerg (Øland).
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and the sporadic distribution of this layer. Further-
more, cylindrical cores were also found above the 
stone pavement (Sterum 1978, 66f.), which con-
firms that some disturbances had affected remains 
from the PWC occupation.

Traditionally, MN A II, the Blandebjerg phase, 
is dated prior to 3000 BC, and usually ascribed to 
a 100-year period from c. 3100-3000 BC (Iversen 
2015, 24ff.; Nielsen 1993, 85). This does not really fit 
with either of the two occupation phases indicated 
by the 14C dates, thereby adding to the problematic 
nature of the Selbjerg site. 

3 Conclusion
Based on the new 14C dates obtained under the 
auspices of the CONTACT project, as well as com-
parisons with, and critical evaluation of, previous 
dates, it is now possible to propose a regional chro-
nology for the PWC in Djursland, with a possible 
beginning after 3100 BC. The Ginnerup site has 
yielded the oldest dates, while PWC activities at 
Kainsbakke appear to have commenced around 
3000 BC and Kirial Bro is dated to around 2900 
BC. The youngest dates attributable to the PWC on 
Djursland are those from two small pits at Kains-
bakke, which could have been in use up to 2700 
BC. Based on the 14C dates, the PWC settlement on 
Djursland can therefore presently be demonstrated 
to have extended over a possibly c. 400-year pe-
riod, between 3100 and 2700 BC.

In a Danish context, the early date for the Gin-
nerup site has only one possible counterpart in 
the form of the MN A II vessel from Selbjerg. 
However, as demonstrated above, the validity of 
this evidence must be questioned. If we look at 
Djursland in a wider perspective, we may be able to 
obtain some further indications of the time for the 
establishment of PWC communities on the pen-
insula. Djursland has abundant evidence of TRB 
presence from the Early Neolithic onwards (Klas-
sen 2014, 136ff.). However, this seems to come to 
an end after MN A II, the Blandebjerg phase, which 
is well represented on Djursland by several settle-
ments in the Fannerup/Ørum Å complex (Eriksen 
1984) and at Albæk (DJM 2666, unpubl.). The Fan-

nerup and Ørum Å sites are located only about 2 
km from Ginnerup. Djursland generally lacks late 
TRB pottery finds from MN A III-V, including the 
late Ferslev/Bundsø-Lindø and Store Valby styles, if 
several vessels from the Åkærslund passage grave 
in the southwestern part of the peninsula are dis-
regarded (Ebbesen 1978, 27ff. Figs. 29-31). Instead, 
PWC sites are found throughout Djursland, in 
particular in its northern part, which in Neolithic 
times constituted a separate island (Rasmussen et 
al. this vol.; Ebbesen 1978, Figs. 53-56; Midgley 1992, 
Figs. 46, 50, 53, 56; Sørensen 1995; Iversen 2010). 
It definitely seems as if the material culture of the 
PWC replaced the characteristic TRB pottery on 
Djursland after MN A II. In absolute terms, this 
would put the transition between the two cultures 
here closer to 3000 BC than to 3100 BC, which 
concurs well with the 14C evidence from Ginnerup. 

There is neither 14C nor archaeological evidence 
for the PWC on Djursland after 2700 BC. This 
leaves a period of approximately 200 years (until 
the beginning of late SGC occupation of the area 
during E. Hübner’s phase 2b, starting c. 2525 cal 
BC – cf. Sørensen 1995; Hübner 2005, Figs. 470-
476, supplements 1, 2.1 and catalogue) for which 
no information is currently available. The area may 
also have seen PWC settlement during these c. 200 
years, as the culture certainly still existed in Den-
mark at this time. This is demonstrated for example 
by the 14C dates from Ajstrup Krat, which is located 
only c. 50 km to the northwest in eastern Jutland 
(and see Iversen et al. in prep.). Furthermore, D-
type arrowheads, which appear in the late SGC 
from Hübner’s phase 2b onwards, may be derived 
from PWC C-type arrows (Hübner 2005, 436ff, 
681; Iversen 2010: 6ff), suggesting a duration of 
the PWC at least until the end of the 26th century 
BC. However, there is presently no archaeological 
evidence for a younger PWC phase of this kind 
on Djursland. The evidence may be concealed in 
lithic artefact types of long duration already held 
in museum stores. Proper identification of such a 
phase would only be possible through 14C dating 
or by finds of typologically diagnostic pottery. Both 
are currently not available from the region, which 
may have seen a hiatus in settlement during the 
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period in question. Nevertheless, given the obvious 
importance of the flint deposits in northeastern 
Djursland (Klassen et al. this vol.), this is not a 
likely scenario. 

In conclusion, it can be stated that there is evi-
dence for PWC presence on Djursland between at 
least 3000 and 2700 BC. A longer duration until c. 
2500 BC is possible, but there is presently no evi-
dence for such a younger PWC phase in the region.
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