
























A NEW SAMPLE OF CARBONIZED GRAIN 

FROM VOLDTOFTE 

By Peter Rowley-Conwy 

The late bronze age settlement of Voldtofte in southern Fyn has lang been known. The 
original excavations carried out in the early years of this century yielded same plant 
remains, of which same aspects have been brie0y mentioned in the literature Qessen and 
Lind 1922, Helbæk 1952a). No full publication of the material has, however, been pre
sented. Little is otherwise known of carbonized plant material from late bronze age 
Denmark, and so the writer was fortunate to be able to collect a sample during recent 
excavations carried out by museumsinspektør mag. art. Joel Berglund (of Middelfart Mu
seum), to whom thanks are due. 

The samples were obtained using a froth flotation unit Qarman, Legge and Charles 
I 972). The major sample came from the lower level of the site, belonging to period V of the 
bronze age, and a smaller sample was obtained from pit CK, probably of the same date 

(Berglund pers.comm.). In C l 4  years this is probably in the region of 800-600 b.c. 
The main sample came from same 182 litres of earth. The coarse fraction (retained in a 

I mm mesh sieve) consisted of c. 105 ces charcoal, of which one quarter was examined in 
detail. The contents are set forth in fig. I (the figure for Panicum, however, refers to the 

whole 105 ces, not just to the part sampled for other remains). The fine fraction (retained 
in a 0.3 mm sieve) amounted to 18 ces of carbonized material, mainly seeds of Chenopodium 

album. One sixteenth part of this was examined in detail. These seeds were definitely 
carbonized and so certainly belong to the period of occupation of the settlement. The 
sample from pit CK (from 82 litres of soil) is also listed. It contained only a few seeds, not 

well preserved, and will not be discussed further. Preservation of the main sample was 
generally good. 

Little can be said as to the context within the settlement from which the main sample 
came. The lower level of the site presented such a homogeneous appearance that 
archaeological features were rarely visible during excavation. Same tentative suggestions 
can, however, be offered based on the nature of the samples themselves. 

EXAMINATION OF THE MATERIAL 

a) The barley

As can be seen from fig. I, the bulk of the determinable barley grains were hu lied ( over 
80 %). Not all grains were equally well preserved, and it is possible that same of those 

grains listed as naked were originally hulled, as the features distinguishing hulled grains 
can sametimes be eroded away. This is not thought to be the case with many of the naked 
grains, but the figure given should perhaps best be regarded as a maximum for the 
proportion of this type to hulled barley. 

It is curious that this ratio of naked to hulled barley is the opposite to that from the 
earlier excavations (Hel bæk I 952a). The pots which were found in 1908 (and which were 

responsible for the first series of excavations) contained small quantities of carbonized 
grain, which consisted "mainly of naked barley, negligible quantities of hulled barley, and 
same 125 grains of wheat..." ( op.cit. p. 125). As the pots in question also belong to period 
V of the bronze age (Berglund pers. comm.), chronological differences cannot be invoked 
to explain this. The answer probably Jies in the different contexts of the find. Problems of 
this sort are only beginning to be understood (Dennell 1974, 1976; Hubbard 1976; Jones 
1979), and the difficulty of ascribing a context to the material discussed here has been 
mentioned. That the two samples come from different contexts, however, seems clear: 
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Helbæk's sample, coming from pots, suggests stored material, while the present sample 
was scattered over an area of the site and may in part represent waste material (see 
below). This sample cannot, therefore, be used to suggest that 80 % of late bronze age 
barley in Denmark was hulled, any more than Helbæk's sample necessarily indicates that 
naked barley was predominant. That some not insubstantial proportion of the Voldtofte 
barley was hulled does, however, seem most probable. 

Thirtyfour grains of naked barley were measurable, and a sample of 50 hulled grains 
was also measured. Their dimensions (average, standard deviation and range) are as 
follows: 

N aked barley (:�:: = 34) 

Hulled barley (� = 50) 

(all measurements in mm) 

b) The wheat

Length 

4.5±0.6 
(3.0-6.5) 
4.8±0.5 

(3.6-6.8) 

Breadth 

2.8±0.5 
(1.6-4.2) 
2.5±0.5 

(1.6-3.4) 

Thickness 

2.2±0.4 
(1.3-2.9) 
2.1±0.4 

(1.1-3.0) 

The main problem in this area is the distinction of emmer ( Triticum dicoccum) from spelt ( T.
spelta). Although certain grains may be described as "emmer-like" or "spelt-like", the two 
species are so similar that distinction on the basis of grains alone is difficult or impossible. 

Each has a high degree of morphological variation, so that in a sample consisting (for 
example) mainly of emmer, the presence of a few spelt-like grains may indicate nothing 
more than the wide range of emmer variability. 

Some of the grains from Voldtofte could be described as spelt-like. The majority seemed, 
however, to be typically emmer-like. The spikelet measurements given by Hel bæk ( 1952 a 
and b) were therefore regarded as the most useful way of establishing the presence of the 
two species. Very few complete spikelet forks were found upon which dimension A could 
be taken, so dimension B (across the glume base) was used (see fig. 2). At Birknæs, 
Helbæk found that dimension B could be used to separate emmer from spelt, and when the 
measurements were plotted on a graph two distinct peaks were formed, although there was 
a slight overlap between the upper end of the emmer range and the lower end of the spelt 
range (Helbæk 1952a p. l02, diagram B). 

The Voldtofte sample contained 154 measureable glume bases (sorted from the whole of 
the 105 cc sample). When dimension B is plotted, the histogram does not show two peaks 
but is clearly unimodal (fig. 3). The glume bases do, however, display morphological 
criteria enabling spelt to be separated from emmer (Hillman pers. comm.; also Helbæk 
1952a), and by this means were di vid ed up as follows: 

spelt 132 

emmer 26 
unidentified 57 

Both species are definitely present (as Helbæk ( 1952a) originally concluded on the basis of 
seven glume bases). The single peak in the histogram is caused by the Voldtofte emmer 
glume bases being slightly wider than those from Birknæs, thus closing the gap between 
the two species. The size ranges are: 

Birknæs 
Voldtofte 
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emmer 

0.61-0.95 
0.75-1.16 

spelt 

0.91-1.52 
0.93-1.47 



It seems therefore that dimension B is not universally helpful in distinguishing emmer 
from spelt. The morphological criterion is preferable. 

A problem arises from the apparent conflict between the evidence from the glume bases 
(showing a preponderance of spelt) and the impression gained from the grains (which 
seem to contain relatively few spelt-like examples). One possibility is that the Voldtofte 
spelt grains are morphologically even doser to emmer than is usual. It might also be that 
the sample came from part of the site where waste was deposited. If the spelt grains were 
significantly larger than the emmer grains, and if sieving was carried out, waste samples 
could come to contain abnormally high proportions of emmer grains as well as the chaff 

fragments of both species(!). 
Although the grains are likely to contain a mixture of both species, a sample of 50 was 

measured for the sake of completeness. The measurements are: 

Length 

5.0±0.5 
(3.6-6.3) 

Breadth 

2.7±0.3 
(1.8-3.4) 

Thickness 

2.3±0.3 
(1.8-3.0) 

Seven grains of bread or club wheat were also found. Some of the grains were so short as to 
suggest club wheat, a possibility supported by a single internode measuring 2.0 mm in 
length. This compares well with Helbæk's (1954a) dimensions of 1.9-2.7 mm for club 
wheat from Store Valby. The dimensions of the seven grains are: 

Length 

3.7±1.4 
(2.9-4.4) 

c) The millet

Breadth 

2.6±0.4 
(1.8-3.2) 

Thickness 

2.5±0.4 
(1.5-3.3) 

Broomcorn millet (Panicum miliaceum) has been recorded in late bronze age contexts from 
Denmark (including Voldtofte) and a single seed has been found from the detached 
Danish island of Bornholm in the Bal tic Sea, contemporary with or earlier than the early 
bronze age (Hel bæk 1952c). It is known from earlier contexts in central and eastern 

Europe (Renfrew 1973). In order to acquire the best possible sample of this interesting 
cereal the entire 105 ces of carbonized material was examined. The 23 seeds found are all 
well preserved, and represent the first recent publication of the species from Denmark 

(excluding Bornholm). 
The dimensions of the seeds are compared with those of the single grain from Nørre 

Sandegård, Bornholm: 

Length Breadth Thickness 

Voldtofte (:�:: = 23) 1.8±0.1 1.5±0.2 1.3±0.2 
( 1.6-2.1) (1.2-2.0) (0.9-1.7) 

Nørre Sandegård 1.90 1.71 1.33 

d) The oats

Two well-preserved oats were recovered. Oats cannot be definitely identified to species 
without the lemma base and the rachilla being present (Hillman pers. comm.). This was 
unfortunately not the case with these two examples. 
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Oats are usually stated to have been cultivated in Denmark in the late bronze age. 
Unpublished analyses of pottery impressions in the last century by Sarauw established the 
presence of oats, claimed to be cultivated, in the late bronze age, and this work is fre
quently mentioned in more recent literature (Hatt 1937; Jessen 1933; Jessen and Lind 
1922). The figures given by Hatt for Sarauw's late bronze age impressions are 4 cultivated 
and 3 wild oats in a total sample of 273 impressions (Hatt 1937 p. 22). The basis of the 
division into wild and cultivated is not clear. In his reviews of prehistoric Danish agricul
ture, Hel bæk ( 1951, 1954b) mentions no finds of oats before the Roman iron age; in 
particular, the major find of Gørding (pre-Roman iron age) contained none. Even in the 
Roman iron age the importance of oats varied: at Nørre Fjand the crop was present in 
considerable proportions, while at Østerbølle only a very few grains were found in large 
samples of barley (Helbæk 1938). The situation seems somewhat different from southern 
England, where oats were present on a variety of si tes of pre-Roman date, although not as 
major constituents of the samples (Helbæk 19526). 

There seems thus to be little evidence for the cultivation of oats in Denmark before the 
Roman iron age. Oats occurring before this date (of which the two from Voldtofte are 
among the earliest known) are on present evidence perhaps better regarded as weeds of 
cultivation. 

The length, breadth and thickness measurements of the two grains are respectively 5.5, 
1.6 and 1.3 mm, and 5.3, 1.8 and 1.6 mm. 

e) The Chenopodium

18 ces of Chenopodium (including also a few seeds of other species) were found at Voldtofte. 
They were identified to species by means of examiniation of the surface morphology under 
high magnification, being compared with modem seeds of known species, with the draw
ings from Clapham, Tutin and Warburg (1962 p. 275), and with photographs taken under 
high magnification (kindly lent by Glynis Jones). On this basis it was possible to identify 
the majority as Chenopodium album, and the remainder as probably belonging to C. urbicum. 

The Voldtofte find is the earliest evidence of large numbers of seeds from this plant from 
Denmark (the earliest previously being pre-Roman iron age Gørding). From the presence 
of some 980 seeds in the part of the sample counted, it can be calculated that the whole 
sample contains about 15,700 seeds. Mabey ( 1972) mentions that C. album contains more 
iron and protein than cabbage or spinach, and more vitamin BI and calcium than raw 
cabbage. The utility and ubiquitousness of the plant have been emphasised by Helbæk, 
who believes it to have been regularly collected from fallow fields (Helbæk 1960). The 
posibility indeed cannot be excluded that this plant was actually cultivated, as was its 
close relative Chenopodium bonus-henricus in historical times in Europe (Mabey 1972). 

The other important weeds found (Bromus, Caleopsis, Polygonum, Sonchus and Phleum) are 
all known from prehistoric Danish contexts. The presence of relatively large numbers of 
weeds is a trait more usually associated with the iron age. 

CONCLUSIONS 

A rather striking aspect of the Voldtofte material is the degree to whicli the plant remains 
differ from those known from the early bronze age, resembling in some ways those from the 
early iron age. 

Several contrasts can be seen between the find from Voldtofte and that from Lindebjerg 
(also on the island ofFyn), dating from period I of the bronze age (Rowley-Conwy 1978). 
A general trend appears to be towards a greater degree of variation within the plant 
economy. The Lindebjerg find contained some 75 % barley, exactly the same proportion 
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as at Voldtofte. A major difference, however, is the appearance of Panicum miliaceum at the 
later site. The wild progenitor of this plant does not grow within Denmark, so the Vold
tofte grains can hardly represent other than the remains of a cultigen. Renfrew ( 1973) 
states that Panicum is very quick growing, requiring only 60-65 days from sowing to 
maturity. One way in which millet might have been attractive in the late bronze age could 
therefore have been that it could be planted quite late in the growing period of other crops 
if these crops appeared unlikely to attain the desired level of production. Shortage could 
thus be alleviated. 

Voldtofte also marks the oldest evidence hitherto obtained for the presence (even 
cultivation?) of Chenopodium album. Other types of plants were collected much earlier -
hazel nuts were collected throughout the prehistoric period, and evidence is now available 
for the collection of apples and acorns in the Danish neolithic Oørgensen 1978). Strawber
ries and raspberries were collected at early neolithic Muldbjerg (Troels-Smith 1959). Seed 
plants of the type usually classed as weeds have, however, not provided evidence of large
scale presence earlier than the late bronze age. Obviously, seeds of such plants might have 
been present at Lindebjerg on an area of the site not sampled for plant remains, or there 
might have been none in the building at the time of its destruction by fire; but on present 
evidence the conclusion stands. 

The date of the introduction of spelt into Denmark is still uncertain. Until recently the 
accepted view has been that it probably appeared for the first time in the late bronze age 
(Helbæk 1952a), and because of this it was thought that it would be unlikely to be present 
at Lindebjerg (Rowley-Conwy 1978). Very few spikelet fragments were present, however, 
and as finds of spelt have recently been dated to as early a period as the start of the late 
neolithic in Denmark ( 1900-1800 b.c.) O ørgensen 1979), it now seems more likely that at 
least some of the Lindebjerg grains could be spelt. 

That hulled barley was found in such high proportions may seem surprising, as it is 
usually stated that the naked form predominated until the Roman iron age (Helbæk 1951). 
This view has largely been based on the finds from Gørding and Solbjerg, of pre-Roman 
iron age date, in which naked barley predominated (Helbæk op.cit.). The problems of 
variation between samples from a single site have been referred to, and it is interesting to 
note that Jessen ( 1933) mentions that hulled and naked grains predominated in different 
barley samples from Roman iron age Ginderup, parallelling the differences between the 
1908 and recent samples from Voldtofte; and that Sarauw's analyses of late bronze age 
pottery impressions in the last century gave virtually equal numbers of hulled and naked 
grains (Hatt 193 7 p. 22), suggesting a relatively high degree of importance for the hulled 
variety. 

All in all, therefore, Voldtofte serves to emphasise the long-term slow working trends 
operating in plant cultivation throughout the prehistoric period. It is time that cultivation 
stopped being regarded as a typological attribute which may be expected to change 
abruptly as cultures change; rather it should be seen as the long-term slow-changing 
backdrop, against which the quick, archaeologically highly visible technological changes 
(which have been the subject of much archaeological work) may be viewed and placed in 
perspective. 
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