
























målgrænser, Helbæk giver (28) er: Spelt 0,91-1,52, emmer 0,84-1,25 mm. 
Et af Lindebjergfragmenterne falder uden for målene for spelt fra Birknæs, 
og de andre to lige over mindstemålet. Alle tre falder altså inden for 
emmers mål og tilhører derfor utvivlsomt denne art. 

De 5 korn, der i fig. I er betegnet som brød- eller dværghvede, er taget 
med for at vise, at nogle få korn kan være af denne art. De kunne ikke 
måles, og det kan derfor ikke udelukkes, at også de kan være emmer. 

Konklusion. Kornfundet fra Lindebjerg er vigtigt i to henseender. Dels er det 
det første direkte vidnesbyrd om systematisk landbrug i tidlig bronzealder 
og viser fortsættelse af en udvikling, der er begyndt langt tidligere i 
perioden. Dels maner fundet til forsigtighed med ukritisk at anse fund af 
forkullet korn som tidstypiske, når fundomstændighederne ikke belyses 
tilstrækkeligt. 

THE CARBONIZED GRAIN FROM LINDEB,JERG 
By Peter Rowley-Conwy 

The carbonized grain from Lindebjerg, near Bogense, on the north part of the island offyn, 
probably da tes from period I of the bronze age (I) and is one of the !argest samples known 
from any period of the prehistory of northern and western Europe, amounting to some 33 
li tres of grain. The bulk of it was collected by the excavator,. Anders Jæger of Bogense, by 
means of a flotation system similar to that described by van Zeist (3). The writer also 
collected a sample with the help of a froth flotation unit such as that described by Jarman, 
Legge and Charles (4) and it is this sample which is discussed in detail below. Mention may 
be made at this point of an experiment designed to test the efficiency of the froth flotation 
unit used. Two hundred grains of wheat were carbonized, and put through the system 
mixed into sand; 197 grains wcre recovered. To simulate of variety a conditions, a further 
200 grains were soaked in water for twelve hours befare being put through the machine; in 
this case all 200 were recovered. Finally 200 grains were mixed into wet sand and processed, 
and again all seeds were recovered. This shows that the system used is clearly very effective, 
at least when dealing with lighter soils. 

The site of Lindebjerg consists of a series of postholes interpreted by the excavator as a 
structure, which had apparently been burnt to the ground. The main part of the sample was 
recovered from within this structure. Besides this there were two pits adjacent to the 
structure, which also yielded small samples of grain. The contents of the various features 
are set out in figurc I. 

Weed sceds wcre conspicuous by their absence - thc only ones found came from the main 
structure, consisting of 5 seeds of Stellaria media and one of Hypochoeris radicata. 

The differences in composition between the various features are marked. Whereas emmer 
plays only a subsidiary role in the main structure, it is overwhelmingly predominant in the 
two pits. It has long bcen rccognised that thcre are problems in the interpretations of the 
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proportions of plant remains in carbonized finds: these finds are only carbonized under 
exceptional circumstances and need not, therefore, be representative of the plant foods 
consumed on the site. This consideration led Jessen and Helbæk (5) to regard the 
proportions of cereal impressions in pottery as being more reliable than carbonized finds as 
an indicator of the relative proportions in which crops were grown. Since then, techniques 
of recovery of material have vastly improved, and attempts have been made to reappraise 
the status of carbonized finds (6). 

The structure and the pits at Lindebjerg obviously cannot both be representative of the 
agricultural regime practised; it is necessary to consider them against the backdrop of their 
differing origins. 

The main structure at Lindebjerg is interpreted by the excavator as having been 
destroyed in a catastrophic conflagration. Much of the surrounding sand was burnt red; 
furthermore the deposit ofpure grain, covering the floor to a depth ofseveral centimetres, is 
evidently not merely the result of normal accidental wastage. Thus the sample probably 
represents grain stored in the building at the time of its destruction; it therefore falls into 
Dennell's Type I, »interpreted as crops which had been fully prepared for storage or 
consumption« (7). Certainly the sample contained virtually no weed seeds or rachis 
fragments; although this might be due to conditions of preservation, it has been noted that 
prehistoric crops were often of remarkable purity (8). 

lf the above interpretation of the origins of the Lindebjerg main structure sample is 
correct, it may be surmised that the sample represents a single harvest. Assuming that the 
emmer and barley were utilized at the same rate (which theoretically need not have been 
the case if for example the barley was used for feeding stock in winter) then it seems 
probable that the contents of the structure reproduce the actual proportions in which the 
�rops were grown - a barley: emmer ratio of about 3: I. 

The pits are rather more problematic; if emmer amounted only to about one quarter of 
the cereal crop, some special process must have been in operation to produce the 
proportions in the pits where emmer is strongly predominant. The answer probably lies in 
the differences in the processing ofthe two crops. Naked barley threshes free from its glumes 
very easily, while the glumed wheats (emmer, einkorn and spelt) do not, and require 
parching to free the grain from the glume ( 17). The pits therefore probably represent the 
sites where emmer was parched; some grains would accidentally have been burnt during 
this process and it is these that the froth flotation unit has recovered. Thus there is here 
isolated one stage in the preparation of the emmer for storage. The absence of glume 
fragments in the pits might be explained by poor preservation; or possibly the parched 
grain was tossed into the air to allow the wind to blow the chaff away. 

The absence of weeds in the pits suggests that sieving of the crop was carried out 
elsewhere. Measurements of the grains were taken, and it is clear that while the emmer and 
barley from the main structure each form a homogenous group, the emmer from the pits has 
a much wider size range (fig. 2). This is not the result one would expect had the emmer 
been sieved; had this been the case the histogram should show two distinct peaks, one 
representing the main structure, the other the smaller grains from the pits (9). In an effort 
to resolve this problem, a graph was plotted showing breadth against thickness of grains 
(fig. 3). These, rather than length, are the measurements which would be expected to show 
any size differences between the structure and the pits due to sieving ( 10). Again the pits 
show a rather wider scatter than does the structure but in no case is there a division 
between the two groups. 

Thus there appears to be no evidence that sieving was carried out on the site. Sieving to 
remove weeds may not have been necessary-Jørgensen ( 11) has suggested that, in the case 
of crops being cut a handful at a time with a sickle, individual weed plants could have been 
removed actually during harvesting. However, the wider size range ofthe emmer in the pits 
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must be examined. In all probability the parching localities were used repeatedly over a 
period of years; the pit samples in contrast to that from the structure probably do not 
represent a single years crop. The greater size range is most evident in the length of the 
grains. J. Renfrew ( I 2) has shown that length decreases during carbonization. It is possible 
that the wider size range in the pits was due to variations in the carbonization process - how 
hot the fire was, how close to the source of heat the grains fell etc. It could also be due to 
climatic conditions differing from year to year. The destruction of the building, being a 
single process, acting on grains from a single harvest, would have created more uniform 
conditions of carbonization, leading to a tighter distribution of grain size. 

Thus it is concluded that while the structure contains the remains of stored grain from a 
single harvest, the pits are the si tes where the emmer was parched, probably over a number 
of years. Because the emmer was processed seperately, it must have been grown separately, 

not as a mixed crop with barley. 

The dimensions of the Lindebjerg grains are tabulated in figure 4, compared with other 
sites, and are plotted on the bar diagram, figure 5. The sites compared are Sarup (13), 

Bundsø (14), and Birknæs (15). In the case of Bundsø, only the carbonized grains are 
included. The sample from Nørre Sandegaard on Bornholm ( 16) is not included, being too 
far east to be of direct relevance. Emmer shows only minor fluctuations, while barley shows 
some evidence of an increase in size through time. This might possibly be due to barley 
being better adapted to more northerly latitudes, and thus being able to respond to 
attempts by the cultivators to improve their crop to a degree that emmer could not. 

A comparison of the proportions of wheat and barley on various neolithic si tes highlights 
the trend already noted by Helbæk ( 17), showing the replacement of wheat (principally 
emmer) by barley, (fig. 6) (18). A gradual decline in emmer is visible throughout the 
neolithic; despite the varying contexts, the trend is uniform. Lindebjerg shows a marked 
steepening of the trend, and for the first time barley is more important than wheat. 
However, Lindebjerg is dated several centuries after the site which precedes it on the list, 

Lindø; if plotted by date on a graph, the decline of wheat describes a uniform steepening 
curve throughout the neolithic. (fig. 7). A possible cause might be climatic deterioration, 
but no evidence has been put forward in support of a deterioration at this time. While 
changes in vegetation at the start of zone VIII may reflect either human or climatic factors 
( I 9), most authorities view the climate within zone VIII as rather warmer than today, and 
not apparently subject to change till the transition to Zone IX (20). 

Another possible reason for the decline in emmer might well be that it was rather less well 
adapted to northerly la ti tudes than was barley. If a ccreal regime consisting predominantly 
of emmer were introduced into an area Jess favourable to emmer than to barley, it might be 

expected that emmer would gradually decline in favour of barley. This has been suggested 
as the cause of a similar decline in emmer noted in the neolithic of Scotland (21). Thus 
natura! agencies might be at work in altering the proportions of the crops grown. The 
introduction of rye has been attributed to its superior adaptability to poor conditions; while 
initially present only as a weed of cultivation, it later increased due to its hardiness being 
greater than of the cereals with which it was associated (22). Perhaps the emmer decline 
represents the reverse process: being moved too far from areas to which it was well adapted. 

Analyses: 

The barley. Fifty grains were examined in an attempt to <liseover whether any 2-rowed barley 
was present. Thirtytwo proved to be asymmetrical, and were therefore lateral grains of 6-
rowed barley. This figure (64%) corresponds so closely to the 66% in the living crop that it 
must be concluded that the remaining eighteen symmetrical grains were central grains in 
the spikelet. Apparently no 2-rowed barley is represented. 
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One internode only was found, and that was in the structure. This measured 2.67 mm in 

length, and is thus clearly outside the range for dense-eared barley of I. 7-2.1 mm quoted by 
Renfrew (23), and must therefore have come from the lax-eared variety. 

o grains of hulled barley were found. While they are rare in the neolithic of Denmark
they are not unknown; one impression occured at Stengade (Hjelmqvist 1975), and 

Jørgensen (in press) mentions another 14 imprints from other locations. 

The wheat. It is generally regarded as difficult or impossible to distinguish between emmer 
(Triticum dicoccum) and spelt (T. spelta) on grain morphology alone, although it is usually 
stated (25), that spelt grains are flatter than emmer grains. Spelt would not be expected at 

Lindebjerg; the earliest published find from Denmark dates from the late bronze age (26), 
but a recent find from Vadgaard dates from the early bronze age period II (27). To test this 
a graph was plotted, giving length against thickness of grains (fig. 8). The grains form one 
group and there is no reason to suppose that any species except emmer is present. 

It was possible to measure one spikelet fork with the glume base attached as well as two 

further glume bases, all from the main structure. They measured 0.87, 0.96 and I .Ol mm 

respectively. The ranges given by Hel bæk ( 1952 a & b, measurement B) are; - spelt 0.91 to 
1.52 mm, emmer 0.84 to 1.25 mm. One of the Lindebjerg fragments is outside the range of 
spelt from Birknaes, and the other two fall just inside the lower end. All three fall inside the 

emmer range and therefore almost certainly represent this species. 
The five grains classified as ?bread or club wheat in figure I are included to make the 

point that a few fragmentary grains could have c0tne from this species. one were 
measureable, and in no case could the possibility that thcy too were emmer be definitely 
excluded. 

Conclusion 

The grain sample from Lindebjerg is valuable in two ways. Firstly it gives the first real 
evidence of farming in the late neolithic, and proves to continue trends established much 
earlier in the neolithic. Secondly it warns against the uncritical acceptance of samples of 
carbonized grain as being typical of their period, when the nature of the deposit is not taken 
into account. The froth flotation unit, invaluable as it is, does highlight problems as well as 
help to solve them. 
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