
Neolithic Period in 

Switzerland and Denmark 

The first problem takcn up by the 
Radiocarbon Dating L,aboratory in Den-
mark dealt with the Allerod climatic 
oscillation ( I ) . The second has bcen the 
dating of the oldcst Neolithic period in 
E u r o ~ e .  

Two dwclling places wcrc chosen as 
cspecially wcll suited: Egolzwil 3, IVau- 
wilcrmoos, Lucerne, Switzcrland, and 
Mul. I, Aamosen, Zealand, Dcnmark. 
In both places, the culturc layers arc irn- 
beddcd in Quaternary sediments, which 
makes palynologic pollcn analytic dat- 
ing of the layers possible. I t  is a further 
advantage that not only charcoal but also 
othcr organic matcrial such as wood, 
bark, hazelnut shclls, gyttja, swamp peat, 
and so forth, are preservcd and can be 
uscd for radiocarbon dating. 

H. Tauber has givcn thc age deter- 
minations on these samplcs (2 ) .  Some 
comments are presented in the following 
paragraphs, on archeologic, geologic, 
and botanical aspects in conncction with 
a discussion of both dwclling places ( 3 ) .  

Switzerland 

The dwelling glace Egolzwil 3 is situ- 
ated about 30 kilometer? northwest of 
Lucerne, Switzerland, in the northcrn 
part of the formcr Lake Wauwilcrsee, 
which is now dried out. The archeologi- 
cal investigation of thc culture layers 
was performcd by Emil Vogt of the 
Landesmuseum in Zurich (4, 5 ) .  The  
artifacts found in thc culturc layer origi- 
nate in the Oldcr Cortaillod culturc 
which, culturally, bclongs to the IVcstcrn 
Europcan neolithic culturc group, The 
Cortaillod culture represents the oldest 
agriculture that has bccn found to datc 
in Middle Switzerland. I n  thc culture 
laycr was found a beautifully orna-
mcnted earthen vesscl of Rossen typc, 
which indicates that the Oldcr Cortail- 
lod culture must be contemporary with 
the Rossen culture. 

The culture laycr is imbedded in a 
layer of calcareous lake mud. Toward 
the land, the latter is approximately 0.60 
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mctcr thick, and toward the formcr lake 
it is 2 meters thick above thc culturc 
layer. Underneath the culturc layer, the 
calcareous mud cxtends to a depth of at 
least 1 mcter. Geologic investigations 
and pollcn analyses, carried out in con- 
ncction with thc archcological excava-
tion, indicate that, at the time of thc set- 
tlement, there was a more or less dry 
pasture; this is in ~greemcnt  with Vogt's 
viewpoint, which is based on archeologi- 
cal studies (4-6). 

Through pollen analyses, the dwell-
ing placc can be dated to the time im- 
mcdiatcly after the first strong decline of 
the bcech curve. I t  should bc noted, 
howcvcr, that the fall of thc beech curvc 
is most probably the rcsulr of the fact 
that the first peasants on thc placc 
cleared thc bcech forest in order to gain 
spacc for arable land and to promote 
growth of trces that provided uscful leaf 
fodder. This mcans that the fall of the 
bccch curvc is not due to clirriate and, 
consequently, it cannot dircctly bc ap-
plied as a synchronous level. On  the 
other hand, it is reasonable to assume 
that the oldest neolithic agriculture in 
Switzerland was so extensive that the 
bcech fall occurred almost simultane-
ously at  locations within the Swiss low- 
land between the mountains of Jura and 
the Alps. Furthcrmorc, it should bc men- 
tioncd that the lake marl at the bottom 
of the culturc layer and 0.10 mctcr down 
contains pollcn of plants favorcd by cul- 
ture--that is, broad-lcaved plantain and 
cereal-so that we havc reason to assume 
that the culturc layer does not rcpresent 
the vcry oldest agriculture in this region, 
although thc diffcrcncc in timc can only 
bc insignificant (Fig. 1 )  ( 6 ) .  

IVhile the matcrial for the carbon-14 
measurements was being collcctcd, the 
following viewpoints wcrc considcred 
important. ( i )  The samples must with 
ccrtainty bc synchronous with the cul-
ture layer. ( i i )  I t  is desirable, whenever 
possible, to obtain samples of different 
organic matcrial. 

Samples of vertical piles wcre there-
fore dcliberatcly rcjcctcd as dating ma- 
terial, sincc it is difficult to ascertain 
their simultaneity with a givcn culture 
layer. Samplcs K-115 and K-116 wcre 

taken from wood that was imbedded 
horizontally in the culture laycr proper; 
their datcs arc 2550+150 B.C. and 
3130 & 280 B.c., sespcctively. Samplc 
K-118 consisted of lime bark that was 
found directly below the culturc laycr. 
Vogt assumcs that the dwellers uscd bark 
to protect themselves from thc rnoisture 
of the ground. The rcsult of three deter- 
minations gives a date of 2830 1140 B.G. 

Further, charcoal (sample K-121) was 
datcd to 2770 + 130 B.C. Conscqucntly, 
the mean datc of the culturc laycr i s  
found to be 2740 i.90 B.C. (7-9). 

From a geologic point of vicw, it will 
be difficult at thc present to gain more 
than a rough estimatc of the age of thc 
dwelling place; from an archeological 
viewpoint, one might set the datc closes 
to 2000 B.C. than to 3000 B.C. because 
the Oldcr Cortaillod culture is contcm- 
poraneous with the Kosscn culturc, 
which, in turn, must be youngcr than the 
Oldcr and the Younger Danubian c u l ~  
turc. O n  the othcr hand, if the carbon-14 
determinations performed on matcrial 
from Oldcr Danubian culture dwellings 
(chasrcd wheat, IVcstcrcgeln, Magde-
burg, 4250 1200 B.c.; and charcoal, \\'it- 
tislingen a d .  Donau, Dillingcn, 4080 & 
110 B.c.) (10) are correct, this culture is 
so much older than has hitherto bcen as- 
sumcd that the dating result of 2700 B.C. 

for both thc Cortaillod culturc and the 
Rosscn culturc appears to be reasonablc. 

IVhilc the Cortaillod culture appar-
ently advanccd from the tvcst or south- 
west into Switzerland, the lMichclsbcrg 
culturc belongs to thc northcrn and cast- 
crn parts of Switzerland. The finds that 
indicate a certain contact betwcen these 
two culturcs should be dated to the 
Younger Cortaillod culture. Kccently, 
wood from the Rfichelsberg dwclling 
placc, Weihcr, near Thayngcn in north- 
eastern Switzerland, has been dated in 
Groningcn; thc rcsult is 2780 + 130 B.C. 
(10) .  This rcsult mcans that the wood is 
contemporary with the Oldcr Cortaillod 
culturc of Egolzwil 3. Consequently, thc 
R4ichelsbcrg culture becomes older than 
has bcen assumed so far. Near IVeiher, 
threc cultural horizons havc been ob-
served, and it would be important to 
know from which of thcsc horizons the 
dated tvood originated. 

Denmark 

'rhe dwclling placc Mul. I (Sandlyng 
complcx, Aarnosen, Zealand, Dcnmark) 
has bcen excavated in the course of the 
last 5 ycars under my dircction. The  
artifacts that havc bcen found bclong to 
the latc Ertcb@lle culturc and are char- 
acterized by typical flat-trimmed flake 
axcs, blade implements, and transverse 
arrow heads; numerous small bore points 
arc typical of the dwelling placc, to-
gcthcr with oblong flake scrapers and 
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round discoid scrapers, and a flake of a 
polished, pointed-botted, flint axc. Also 
ceramics, both thick-walled and coarsely 
built of strips, and thin-walled and of 
laminatcd structure, were found. The 
first shards correspond to thc typical, 
pointcd basc Ertebgllc vessels, while the 
lattcr, with respect to both matcrial and 
to ornamcntation, point to the A-ceramic 
that was suggested by Becker ( I  I ) . The 
boncr found originate from game: red 
dcer, rocdeer, boar, beaver, and so forth. 
However, a few finds indicate knowledgc 
of agriculture-for example, an impres- 
sion of a whcat grain in a shard belong- 
ing to an A-vessel, and some boncs of 
tamcd cow, shcep, or goat. 

The excavation was carried through 
by means of a minute technique which, 
together with stratigraphic investiga-
tions, shows that all artifacts must have 
becn left bchind on the placc within a 
very short pcriod of time (12) .  The cul- 
ture laycr is covered by alder-wood peat 
to a thickness of 1 meter and rrsts on a 
layer of swamp peat 0.40 meter thick. 
The layer of swamp peat is separated 
from the underlying calcareous lake mud 

by a layer of drift mud varying in thick- 
ness from 0.10 to 0.30 mcter. In  the drift 
mud, artifacts occur which arc identical 
with those imbedded in the culture laycr 
that is situatcd about 0.40 meter highcr. 
It  can, for cxample, be mentioned that 
potsherds found in the drift mud fit to- 
gcther with potsherds from the culture 
layer. 

Although it is most reasonable to as- 
sumc that thc drift mud was deposited 
simultancously with the laycr of the 
dwelling place, the theoretical possibility 
cannot be excluded that the drift mud 
and the artifacts found in it could have 
been dcpositcd at a later pcriod. The 
palynologic dating of the place shows 
that thc drift mud was deposited at a 
time after the decline of the Ulnaus curve 
and bcfore lanccolate ~ l a n t a i n  started to 
spread in largcr quantities in this rcgion. 
Thc dating of the dwelling-placc layer- 
which prcsupposes that the dcposition of 
the culturc layer and the drift mud oc- 
curred at the same time--is in agreement 
with the fact that four palynologic dat- 
i n g ~  of singly found earthen vessels of 
Kecker's type A should belong to exactly 

thc same period in the pollen diagrams. 
This finding indicatcs that the drift mud 
was dcposited simultaneously with, or at 
lcast but slightly later than, the culture 
laycr (Fig. 2 ) .  

The material used for thc carbon-14 
dating of the dwelling place originated 
partly from the culture layer propcr- 
for cxample, bark (samplcs K-124, 
K-125, and K-126), hazelnuts (samples 
K-128 and K-129), and charcoal (sam-
ples K-131 and K-132). Other matc-
rial consistcd of alder-wood peat from 
dircctly abovc thc culture laycr (sample 
K-127), swamp peat from immcdiatcly 
below the culture layer (sample K-123), 
swamp peat mixed with mud from di- 
rectly above the drift mud (sample 
K-148), and calcareous lake mud from 
dircctly below thc drift mud (sample 
K-149). From the drift mud proper, four 
samples have been dated, two single 
samples from the center of the layer 
(K-122 and K-156) and two samples 
from the same place as K-148 and 
K-149-that is, sample K-137, which 
was taken in the upper part of the drift 
mud, and sample K-136, which was 

Fig. 1. Pollen diagram of locality about 5 meters south of the dwelliing place Egolzwil 3 toward the former lake. The black silhouettes 
give the percentages, and the shaded curves give percentage x 10. The heavy line between 2.30 and 2.40 meters below the surface indi- 
cates the location of the dwelling place in the diagram (13). 
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Tig, 2. Schematic pollen diagram showing the occurrence of some important trees and 
herbs in late Atlantic and early Subboreal time. 'The full-drawn Lurves indicatc percent- 
ages, the shaded ones give pelrentage x 10 The heavy line indicates the pollen-diagram- 
matic age of the dwelling place Mul. 1 ( 14 ) ,  

taken from the lower part (see the sche- 
matic profile, Fig. 3 ) .  

The carbon-14 date of the hark, h a ~ e l -  
nuts, and charcoal from the culture layer 
is 2630 i- 80 B.C. The dates of alder-wood 
peat from above the culture layer and of 
swamp peat from below the culture 
layer, respectively, are 2700 "_ 120 B.C. 

ca/careous mud 

and 25302 120 B.C. Strangely enough, 
the younger pcat layer turned out to be 
older, and vice versa. This is within the 
statistical error of the measurements, but 
still, the carbon-14 dating secms to in- 
dicate that the btnilding period of thc 
dwelling place was very short; in other 
words, the dwelling place was built on 

the swamp peat that was deposited dur- 
ing the immediately prcccding period, 
and the t u l t u ~ e  layer was co>cred by 
alder-wood pcat immediately after the 
settlement was abandoned. The mean of 
the two figures gives an age very close 
to that of the artifacts. 

The d a t ~ n g  results of the samples of 
drift mud call for more detailed com-
ments. Samples K-137, K-136, and 
K-156 arc obviously older than the cul- 
ture la~cr--that is, they date 32002 160 
B.c., 2970 + 180 B.c., and 2850 i 160 B c., 
respcctivcl~, while the fourth sarnplc 
(K-122) is clearly younger than the cul- 
ture layer. To  clarify this finding, an-
other sample (K-1.18) consisting of 
swamp pcat mixed with noncalcareo~ts 
mud was taken from the lower edge of 
the former floating island of sIramp 
peat; its date was deterrnincd to be 
3530 2 170 B.c.; thus it is markedly older 
than the underlying drift mud. Further- 
more, a samplc (K-1t9) Mas takr.n from 
directly under the drift mud where sam- 
ples K-137 and R-136 were takcn; it 
was composed of calcareour lake mud, 
The organic fraction of the sample was 
dated to 3660% 180 B.e. It is possible 
that this sample contained aquatic plants 
which can have utilized prequnternary 
carbon and, consequently, the date may 
turn out to be somewhat too old. Hotv- 
ever, the result is in reasonable agree-
ment with the geologically somewhat 
younger samplc K-148 from the lowel 
edge of the floating island of swamp 
neat. 

As a consequence of the afore-men- 
tioned datings, it is reasonable to assume 

v v v v v v v 1  

Fig. 3. Schematic section through the dwelling place Mul. I. The dwelling place rests on hun~ificd swail-ip peat and is covered by alder-
wood peat. Under the iloating island of swamp peat and mud, in the drift mud, artifacts similar to thosc in thc culture layer have bee11 
found. 



that the drift mud that was interposed 
between these two layers at a later period 
has taken up material from the snr-
rounding older layers. This explanation 
also applies to the sample of drift mud, 
K-156. With regard to the drift-mud 
sample K-122, this dating result is dif- 
ficult to understand. If one does not an- 
ticipate contamination of this sample, the 
possibility exists of a renewed elevation 
of the island of swamp peat at a later 
time than the elevation which caused the 
deposit of drift mud of samples K-137, 
K-136, and K-156. There is at present 
no stratigraphic or geologic evidence that 
this happened. However, the investiga- 
tions are not yet concluded, and the com- 
ments offered here are an attempt at a 
preliminary interpretation of the results 
obtained to date. 

Conclusion 

The main result of the age determina- 
tions is that the oldest agricultures in 
Switzerland (Older Cortaillod culture) 

and in Denmark (Younger Ertebglle 
culture and A-earthen vessel) started al- 
most simultaneously, about 2740 + 90 
B.C. and 2620 t 80 B.c., respectively. 
Furthermore, the first marked fall of the 
beech curve in Switzerland is essentially 
synchronous with the decline of the elm 
curve in the Danish diagrams. 
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The Danish samples were taken from 
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bog Aamosen, West Zealand, and repre- 
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bglle culture, were deposited in a thin 
layer on a floating island of swamp peat. 
Between this former floating island and 
the gyttja layer of rhe bottom of the 
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washed-in drift mud 10 to 40 centimeters 
thick. The mud contained cultural re-
mains, which are contemporaneous with 
the cultural deposits from the dwelling 
place. The samples consisted of wcll pre- 
served bark, hazelnut shells, and char- 
coal, as well as slvamp peat and drift 
mud. The time of the scttlcment coin- 
cides with the c l ~ n  fall in thc Danish 
pollen diagrams. 
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tober and November 1954 and April and 
May 1955). All measurements made dur- 
ing these periods have been discarded. 

The calculation of the dates is based 
on a half-life for carbon-14 of 5568 t 30 
years (8) .The ages are given in the fixed 
time scale (B.c. and A.D.), and each fig-
ure represents a separate run. The errors 
assigned to the dates include the statisti- 
cal error in the net count of the unknown 
sample (e,), the statistical error in the 
measurement of the activity of modern 
wood ( e , )  which is used as a reference, 
and the error in the half life of carbon-14 
(8,). The possible effect of industrial 
combustion on the activity of modern 
wood has not been taken into account; 
such an effect, if present in the area of 
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Fig. 1. Dating results from Switzerland. 
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Fig. 2. Dating results from Denmark. 


