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Introduction
OBM 8231 Møntergården1 was excavated in 2010 by Odense City Museums 
(Odense Bys Museer) under the direction of archaeologist Jakob Tue Christensen. 
The site consisted primarily of remains of houses, spanning chronologically from 
late Iron Age to the 20th century AD. The most notable find were the remains of 
several burnt half-timbered houses dating to the late medieval period (Thaastrup-
Leth & Christensen 2013, Christensen personal correspondence).

Cursory archaeobotanical analysis
Samples from Møntergården were after excavation sent to the Department of 
Archaeological Science and Conservation at Moesgaard Museum in Aarhus. In 
2012 they were subject to a cursory analysis by Mads Bakken Thastrup.

The cursory analysis identified numerous samples containing large quantities of 
cereals -   mainly barley (Hordeum vulgare), rye (Secale cereale) and oat (Avena 
sp) – as well as arable weeds, grassland plants and collected species. Faunal mate-
rial was also observed in larger quantities in some samples. The rich samples were 
all contained in three of the assessed houses: K8, K9 and K12. 

Research questions
On the basis of the results from the cursory analysis a plan was drawn up between 
Odense Museums and the Department of Archaeological Science and Conserva-
tion at Moesgaard Museum for a complete analysis of material from houses K8, 
K9 and K12. This analysis has focused primarily on addressing the following 
questions and topics:

1 OBM 8231, Møntergården (FHM 4296/923). Odense sogn. Odense herred. Former Odense amt, 
Region Syddanmark. Sted nr. 080407-170 UTM 588273/ 6139989 Zone 32
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• Fire events can under the right conditions result in snapshot-like depositions 
of carbonised plant material, mirroring what was in a burnt area at the time 
of the fire. With this in mind, what kind of information can the material from 
Møntergården provide about the conditions of the burnt houses? Are there 
indications about the functions of the houses and about their internal organi-
sation?

• Can analysis of the burnt and unburnt houses at Møntergården provide infor-
mation about their role within the community in which they existed? Were 
they proper inhabited houses, or were they ancillary building belonging to lar-
ger farm complexes (so called “economy” buildings, DK: økonomibygning)?

• What kind of cultivation do the cereals and weeds from Møntergården repre-
sent?

 Which were the consumed cereals, and what was their respective  
 importance on the investigated site?
 
 How were the cereals cultivated? Can the weeds be used to gain   
 insights about the ecology of the fields in which the cereals were grown?  
 
 Can the cereals and weeds provide information about cultivation   
 strategies and techniques?
 
 How were the cereals processed prior to consumption?
 
 With regards to oat, do the finds from Møntergården belong to the  
 wildgrowing Avena fatua/Avena strigosa or the cultivated Avena   
 sativa? Can the material from Møntergården provide insights about oat  
 cultivation or about the significance of wild oat contamination during  
 the medieval period?

• Which other kinds of subsistence and culinary activities can be inferred from 
the material besides cereal cultivation?

Figure 1. Overview plan of Møntergården outlining the analysed contractions K8, K9 and K12. 
K12 is believed to have been part of a larger structure which also included K13 which was not 
analysed.
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Material

Site overview
The recorded settlement history at Møntergården has been summarised as consisting of four main horizons 
(Thaastrup-Leth & Christensen 2013):

1. Late Iron Age and early medieval habitation, up to approximately 13th century AD.
2. Medieval settlement phases preceding to the establishment of the houses  which were later  

 destroyed by the late medieval fire, early 13th to late 14th century.
3. Medieval settlement phase destroyed by a major fire, established during late 14th century,  

 destroyed during late 15th or early 16th century.
4. Post-fire phases, early 16th century to modern times.

K12 belongs to horizon 2 of the Møntergården site. The house has been 14C-dated to AD 1209-1259 (cal. 
1σ). This dating corresponds well with house typology and artefacts (Christensen personal correspon-
dence). 

K8 and K9 both belong to the group of houses which were destroyed by a major fire. The houses are 
believed to be contemporaneous. Neither of the houses has been 14C-dated but house typologies and ar-
tefacts indicate that they were established soon after AD 1400. A documented fire occurred in Odense in 
1529 (Thaastrup-Leth & Christensen 2013). Although one cannot with certainty assume that this is the fire 
that ended horizon 3, the date does correspond well with the archaeological indications for a destruction of 
the settlement phase around the shift from the 15th to the 16th century. 

House K12
House K12 was constructed around a frame of posts driven into the underlying soil. Only the traces of the 
posts were recorded and sampled during the excavation.

Figure 2 shows the locations of sampled postholes and their respective sample numbers. Seven samples 
of 5 litres each were collected from this building. The distribution of the samples is distinctly biased to-
wards the east, with only one sample taken in the western half of the house. This bias must be taken into 
consideration during interpretation of the spatial distribution of plant (and other) macrofossils in K12.

K12 is presumed to have been deconstructed after its active use and was, unlike K8 and K9, not de-
stroyed by fire. The function of the house is unknown. K12 is furthermore believed to have been part of 

a larger construction also 
including K13 which was 
not analysed (Thaastrup-
Leth & Christensen 2013).

Figure 2. House K12, showing locations and X-numbers of samples.
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House K8
Almost all samples presented in this report derived from K8. The house was iden-
tified in the field as an extensive charred layer. Below the traces of the fire event 
two rooms could be identified containing several layers originating from the con-
struction and use of K8. These layers are summarised in an overview matrix pre-
sented in figure 3. In addition to recording were from the stratigraphy finds and 
samples derived, all material from K8 was furthermore documented in accordance 
with a 1x1 m grid system covering the entire house (figure 4).

In short the stratigraphy of K8 can be described as follows:

• Layers 184 (western room) and 221 (eastern room); these two layers  
 belong to the fire event. Jointly they cover almost the entire extent of the  
 structure.

• Layers 117 (western room) and 240 (eastern room); these layers   
 appear to represent floor and refuse accumulated during the later use of  
 K8. Their extent is similar to the overlying fire layers.

• Layer 246; this is a layer consisting of the floor and refuse matter  
 accumulated during the early use of K8. It was mainly situated in the  
 western room of the house.

• Layer 230; this layer was situated outside the eastern room of K8. 
• Layer 247; this layer represents the construction of K8. It was mainly  

 recorded in the western room of the house.

To these main layers can be added: 

• Layers 179 and 119 which represent construction and use respectively  
 of a large hearth in the western room of K8.

The hearth is both overlaying and overlain by layer 117. Since 117 is believed to 
represent later use of K8 this means that the hearth must have been a somewhat 
late addition to this building. According to Jacob Tue Christensen, the excavator 
of the site, this hearth is over-sized in relation to other known examples from the 
same period in Denmark (Christensen personal correspondence).

In total 97 samples ranging in volume from 3 to 6 litres have been analysed 
from K8. Their exact distribution in the layers of K8 is presented in table 1.

Finds in K8 were sparse, indicating that the house was either cleaned prior to 
the fire, or alternatively scavenged for useful remains after the event. Numerous 
finds of copper plate fragments and copper bolts were, however, made in this 
house. This has inspired the formulation of an interpretation of the house as pos-
sibly being a workshop and living space of a copper smith (Thaastrup-Leth & 
Christensen 2013).

Layer(s) Number of samples Volume (l)
247, construction 6 29

246, early use 21 98

230, layer outside east room 2 10

117 (west room) and 240 (east 
room), later use

15 and 13 resp. 132

184 (west room) and 221 (east 
room), fire

15 and 13 resp. 129

119 and 179, use and construction 
of hearth resp.

6 and 6 resp. 54

TOTAL: 97 452
Table 1. Amount of samples taken from the layers of K8.
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Figure 3. Stratigraphic matrix of K8.

Figure 4. Plan showing the grid system used to record the precise locations of finds and 
samples in K8 and the location of the only sample collected from K9.
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House K9
K9 was significantly less well preserved than K8 and hence little is known about 
its function and internal arrangement (Thaastrup-Leth & Christensen 2013). Only 
one sample, 5 litres in volume, was collected from this house. The location of the 
sample is shown in figure 4. Since the sample was collected from the fire-event 
layer of K9 it may be presumed to be contemporaneous with layers 184 and 221 
in K8.

Basic theory of formation processes of archaeobota-
nical material in settlement contexts
The archaeobotanical situation at the Møntergården site, particularly in House K8, 
is very complex (one of the most complex that I have had the opportunity to re-
search). Thus it is almost impossible to discuss the results of the botanical analysis 
without first outlining a basic theory of common formation processes that create 
the archaeobotanical record.

Botanical material has a chance of becoming preserved by carbonization if it 
is exposed to the right combination of heat (usually 250-500°C) and low-oxygen 
environment (Miksicek 1987). When this happens the carbonized plant taxa and/
or different parts of a specific taxon may become components of charred archaeo-
botanical assemblages.

Archaeobotanical assemblages differ from most other material culture by not 
being manufactured or made in the strictest sense of the word, but are rather 
created by processes of sorting, separation and mixing of different plant species 
and their constituent parts.

Botanical material has to be collected from a biotope of origin. Examples of 
such biotopes are arable fields (crops), forests (wood, leaf-fodder, berries, nuts, 
etc.), meadows (hay), wetlands (fodder, berries, etc), and so forth. Plants from dif-
ferent biotopes may be kept separate throughout their use, or may become mixed 
due to a large wide of human or non-human factors.

Material from one and the same biotope may furthermore be separated into 
individual assemblages for a number of reasons. Material collected from arable 
fields, for example, commonly consists of both edible parts of crops (seeds, fru-
its, etc), inedible parts (straw, chaff, leaves, stalks, etc.) and of weeds which the 
harvesters were unable or unwilling to avoid bringing in along with the crops. 
Since many weeds are not edible agricultural practitioners have utilized a range 
of techniques for separating and removing them from the edible plants. Inedible 
parts of crops, such as straw and chaff, are similarly removed and may be used for 
other purposes such as thatching, fuel, fodder or crafts (Engelmark 1989; Hillman 
1984; Jones 1984; Viklund 1998).

Processes and events before, during and after the use of plants create the condi-
tions for archaeobotanical inference of a wide range of activities. These processes 
and events create the variability in the material which archaeologists can translate 
into meaningful information. In order for this variability to be read, however, the 
material needs to survive the passage of time. In many parts of northern Europe 
where waterlogging is uncommon the majority of botanical material is preserved 
by carbonisation. This makes the carbonisation event one of the most significant 
factors to take into account when interpreting archaeobotanical assemblages. 

It can be argued that two qualities of the carbonisation event are of particular 
interest to good understanding of the material: 1) did the carbonization occur at 
the location from which the archaeobotanical assemblage was extracted, and 2) 
what was the nature of the event?
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Figures 6a and 6b show a theoretical model of the movement of botanical ma-
terial on settlement sites. Gathered, harvested or imported plants are, within the 
confines of the settlement, continuously modified by transforms. Archaeobotani-
cally the outcomes of these activities only become visible if carbonization occurs. 
Carbonisation may occur inside houses, in connection with everyday activities 
around heat sources such as hearths. Preservation may also occur outside houses, 
as long as the space where plants are handled contains a heat source. Lastly, bota-
nical material can also become carbonized due to accidental fires, such as house 
fires or fires that consume other types of constructions; for example accidental fi-
res in cereal drying kilns. In all of these cases the carbonised material may remain 
in situ or be moved and deposited elsewhere. Movement of material may occur 
due to cleaning regimes in the case of everyday charring, or due to clearance of 
rubble in the case of accidental fires. Redeposition may occur elsewhere on the 
settlement, for example in refuse layers and rubbish pits, or the material may end 
up outside the settlement area, for example due to transport of hearth scrapings to 
arable fields along with manure and other refuse, or due to soil erosion and other 
environmental processes.

Houses, being focal points for a range of activities throughout much of pre-mo-
dern northern Europe, require particular consideration (see figure 6b). If the ex-
cavated house is unburnt carbonisation will presumably only occur in the parts of 
the house which contains fires, such as the kitchen, or in areas where material from 
hearths is temporarily or permanently deposited as part of the refuse management 
regimes employed by the inhabitants of the house. The resulting archaeobotanical 
assemblages are presumably palimpsests of many individual actions. If, on the 
other hand, the house burns down, carbonization can occur anywhere in the house 
and plants which normally run little risk of being exposed to fire may become pre-
served. The resulting archaeobotanical assemblage from such cases does, presu-
mably, represent a short time span in the history of the building, being essentially 
a “photograph” of what is in the house at the time of the fire. A signal from prece-
ding everyday carbonizations around heat sources is of course also embedded in 
the assemblage from burnt houses, but previous studies in northern Europe show 
that house-fire carbonisations outnumber everyday charring in volume to such an 
extent as to make the latter archaeobotanically undetectable; unless of course the 
material remains of the house fire can be isolated to specific archaeological lay-
ers, allowing for separation of contexts not infused with fire related macrofossils 
(Grabowski & Linderholm 2013; Moltsen; Viklund 1998).

Method

Sample processing
All samples from Møntergården were floated using Moesgård Museum’s Funen 
based flotation facility by Arne Rasmussen. The flotation device consists of a 
trough which can be adjusted at different angles. The water flows from the lowest 
point of the trough, carrying the light carbonised material in the current from 
which it is channelled into a fine meshed net of about 0,25 mm. This is a mesh 
size is sufficient for capturing even the smallest seeds occurring in the northern 
European flora. The coarse fraction, which does not flow during the procedure is 
water sieved and saved separately. After flotation the samples are transported to 
the laboratory for inspection.

Analysis of the material consists of a visual inspection with the help of a ste-
reo microscope with 5-60 times magnification. During this inspection identifiable 
plant remains (excluding charcoal which may be analysed separately) are taken 
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Figure 5 a-d. Schematic visualisations of the life histories of cereal crops, displaying also a schematic image 
of the anatomy of a barley plant for reference (d). Barley cultivation in Sweden, based on historical and 
ethnographic data (a), simplified general model commonly occurring in archaeological literature (b), and 
simplified model visualising how plant processing is commonly categorised in south Scandinavian archaeo-
botany (c). After: Engelmark 1989 (a), Viklund 1998 (b), and Grabowski 2014 (c).
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Figure 6 a-b. Schematic visualisation of pathways of plant material on settlement sites (a) and in 
houses (b); displaying also probable settings were deposition of charred plant can occur.

A

B
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out of the samples and identified with the help of reference literature and collec-
tions of modern plants. The analysis of the material from Møntergården utilised 
the reference collections of Moesgård Museum and the archaeology department 
at the University of Amsterdam. The analysis and identification of material was 
performed by Radoslaw Grabowski (PhD, environmental archaeology). 

Categorisation of archaeobotanical material
In order to interpret archaeobotanical variability the raw counts of identified plant 
remains must be organised into suitable categories.

Figure 7 shows the system of categorisation used in this paper:

a) Functional/taxonomic/biotope of origin. Here the macrofossils are divi-
ded into two or three main categories (in the case of Møntergården cereal crops 
and non-cultivated plants). Each of the main categories can thereafter be further 
divided into its constituting taxa. Non-cultivated plants, which consist of a very 
large range of plants, with a corresponding breadth of functional and preservation 
properties, are in this study additionally divided into functional groups. These 
groups are: collected plants, fodder plants (from wetlands and grasslands), arable 
weeds/ruderal plants, and plants which occur both in arable fields and ruderal soils 
as well as in different types of grasslands.

b) Fragmentation. The level and type of fragmentation among cereals may 
be relevant to archaeobotanical inference of activities. Products such as malt for 
example are fragmented prior to charring. If this can be identified in the material 
data on fragmentation can be used to support functional archaeobotanical inter-
pretations.

c) Physical properties. Physical properties such as size and weight are impor-
tant for inference of several cereal processing stages. Since cereals can also vary 
in size due to climatic and ecological conditions, as well as cultivation techniques, 
cereals from contemporaneous deposits are in this paper compared relative to each 
other. Measurement of the cereals is achieved by photographing cereal assem-
blages from above (in order to measure length and width) and calculating their 
dimensions with the help of the ImageJ software (www.imagej.nih.gov). 

Arable weeds are not measured individually, but rather divided into three cate-
gories - small, medium and large - based on previously documented mean sizes 
and weights for each species (Korsmo et al. 1981). The precise specifications for 
each size/weight category are based on the extensive experimental work by Vik-
lund (Viklund 1998) and Engelmark (Engelmark 1989).

d) The distribution of various plant parts is also of importance during infe-
rence of activities based on archaeobotanical material. In this paper cereals are 
particularly targeted, with presentations of the distribution of grains and chaff.
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Figure 7. Schematic view of plant categories used in this study to compare the composition of botanical assemblages from dif-
ferent layers and/or locations.
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Results and interpretation

House K12
Figures 8 a-c show the results of the analysis of K12, displaying cereals, bone (fish 
and mammal) and fish vertebrae respectively, plotted onto a plan of the house.

Charred plants were recorded in all postholes of K12 but generally in small 
quantities. This most likely reflects sporadic accumulation of accidentally carbo-
nised plants preserved in connection with everyday activities, such as cooking or 
roasting of cereals. These ”sporadic” cereals consisted of hulled barley (Hordeum 
vulgare var vulgare), oat (Avena sp) and rye (Secale cereale), which may indicate 
that all three were cultivated or at least consumed in connection to house K12.

The only larger cereals find derived from sample X1472 (posthole YE) which 
contained a rich assemblage of almost pure rye. This material is discussed in grea-
ter detail and compared to other in a chapter below.

Faunal material was also found in all postholes although higher concentrati-
ons of both unidentified bone fragments (figure 8b) and fish vertebrae (figure 8c) 
were recorded in the mid-eastern part of the house (samples X1565 and X681, 
postholes AKA and WL). Interestingly the patterns recorded for both unidentified 
bones and fish vertebrae are almost identical, which may indicate that most of 
the unidentified bone fragments may have derived from fish. This could be easily 
confirmed or refuted by assessment of the faunal material by an osteologist.

In summary it appears that both plant and animal foods were handled in the 
house. The presence of plant assemblages which were probably accumulated du-
ring every day charring indicates that the house contained a fire. The concentra-
tion of both plant and animal remains in the mid-eastern part of K12 may indicate 
that this section of the house contained a kitchen. It is, however, important to point 
out that the western end of the house was only represented by one of the seven 
samples from K12, limiting the overall interpretation of the internal organisation 
of the house.

Lastly, the find of a larger cache of rye in the north-easternmost posthole of the 
house is difficult to interpret. There is no other evidence suggesting that this house 
was subject to a fire, making the recovery of what appears to be a burnt storage 
find unexpected. One plausible interpretation is perhaps that the find reflects a 
limited accident, which destroyed a cache of grain which thereafter was deposited 
near post YE (X1472) and, after the post was removed, ended up in the secondary 
fill of the posthole.

House K8

Stratigraphic distribution of botanical and faunal material in K8
Figure 9 shows the botanical and faunal composition of the different layers of 
House K8. From first glance it is obvious that the majority of carbonised plant 
remains were retrieved from layers 184 and 221, i.e. the layers representing the 
house fire. This corresponds well with the widely accepted hypothesis that house 
fire events will tend to result in much higher concentrations of charred plants than 
most every day events. 

The concentration of plant remains in the layers directly below the fire event 
layers (117 and 240) was much lower. The relative composition of plant remains 
in layers 117 and 240 does, however, mirror almost exactly that of the respec-
tive fire layer above. This applies both to the overall distribution of main plant 
categories and the composition of the cereal fraction of the assemblages. Layer 
221, for example, consists of a small portion of oat (Avena sp), a large portion of 
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Figure 8 a-c. Plan of K12 onto which finds of cereals (a), unidentified bone fragments 
(b) and fish vertebrae (c) have been superimposed. 
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barley (Hordeum vulgare) and some trace finds of rye (Secale cereale). The same 
is exactly true for the underlying layer 240. Similarly, layer 184, which contained 
more oat and less rye than the abovementioned layers is mirrored almost exactly 
by the underlying layer 117.

The remaining layers, representing the earliest phases of K8, the house building 
event and the hearth layers in the western room contained small amounts of carbo-
nised material from which few patterns can be inferred at this scale. 

Faunal remains show a distinctly different pattern than plant remains, display-
ing the highest concentrations in layer 119 (refuse layer from hearth in the western 
room) and relatively low concentration in all other layers. 

On the basis of this presentation of data from K8 the following interpretation 
can be formulated:

• Layers 184 and 221 contain material that was carbonised during the fire.  
 The material reflects what was in the house at the time of the fire. The  
 large quantities of charred plants are the result of massive carbonisation  
 during the house fire which by far outnumbers what was accidentally  
 carbonised during the regular use of the building.

• Layers 117 and 240, although being interpreted by the excavating  
 archaeologists as floor and refuse layers from K8’s active use, can  
 archaeobotanically be interpreted as an interface between the house fire  
 layers and the undisturbed use and refuse layers below. The layers seem  
 to be infused with material from the fire to such a degree as to make  
 them primarily representative of that event; i.e. these layers probably  
 also represent what was in the house at the time of the fire.

• Layers 246 (earliest use), 230 (layer outside eastern room) and 247  
 (construction event), may be interpreted as unaffected by the house fire  
 event. The material in these layers probably reflects ongoing   
 accumulation of sporadically carbonised plants during the use of K8.

• Layers119 and 179, represent the construction and use of the hearth.  
 These layers do also appear to be unaffected by the massive creation of  
 carbonised plants during the house fire.

This interpretation of the composition of the botanical and faunal material in the 
stratigraphy of K8 is hereafter used for all following visualisations of the material 
and interpretations based on the therein presented data (summarised in table 2).

Layer(s) Archaeological interpre-
tation

Archaeobotanical material, 
interpretation

Presented on plans as 
phase

184 (W room), 221 (E room) Charcoal rich layer from 
house fire

Very numerous identifiable 
plant remains, charred ma-
terial consists of what was 
in the house at time of fire

House fire, most recent 
layers of K8

117 (W room), 240 (E room) Floor and rubbish layers 
from K8s active phase

Less material than in above 
laying 184 and 221, but 
similar in relative compo-
sition. Presumably a mix 
of material from house fire 
(majority) and plants carbo-
nised during the use of K8

Mid layers of K8

 246 (mainly W room), 230 
(outside)

Floor and rubbish layers 
from K8s active phase

Contains material charred 
and accumulated during 
the use of K8

Earliest layers of K8

247 Construction layer of K8 Contains very sparse char-
red material, probably in-
clusions from early phases 
of use of K8

Not visualised on plans due 
to the sparseness of the 
material 

179, 119, both in western 
room

Base (179) of hearth and 
associated refuse layer 
(119) 

Presumably contains 
material from use of hearth, 
contains few botanical 
remains

Not visualised on plans due 
to the sparseness of the 
material

Table 2. Summary of the layers in K8 and their archaeobotanical interpretation.
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Figure 9. Composition of botanical and faunal material in the different layers of K8. Note that the graphs showing the compositi-
on of charred plants are presented twice, once showing all layers, and once with the exceptionally rich layers 184 and 221 (house 
fire) removed so that the composition of the earlier layers becomes visible. 
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Spatial distribution of plant macrofossils in K8
The spatial distribution of different categories of plant macrofossils is shown in 
three stages: displaying the house fire layers (184 and 221) in figure 10a, the 
middle layers (117 and 240) which archaeobotanically should be interpreted as 
also representing the house fire, in figure 10b, and the undisturbed house use lay-
ers (246 and 230) in figure 10c. For the undisturbed house layers 246 and 230 only 
the main plant categories have been plotted onto the plan. The quantities of plant 
macrofossils were low in these layers, precluding the identification of patterns by 
means of a more detailed categorisation.

Figure 10c shows that plant remains from the layers undisturbed by the fire 
were predominantly recovered from the western room of the house. This is in ac-
cordance with the above outlined hypothesis that plants in unburnt settings will 
tend to accumulate primarily around heat sources. Although the presence of a heat 
source in the western room of K8 was already clearly indicated by the physical 
remains of the hearth it is interesting to note that there were no comparable, non-
house fire, macrofossils in the eastern room. Although this could partially be a 
result of sampling biases, it may also indicate that the eastern room did not contain 
a heat source.

Figure 10a and 10b show jointly that while plants were probably only carbo-
nised on a regular basis in the western room of the house, they were also present 
elsewhere, at least at the time of the fire.

Two main concentrations of carbonised plants have been recorded in K8, one 
in each of the rooms. In the western room the concentration can be clearly deline-
ated to the south-eastern part of the room, between the hearth and the wall sepa-
rating the two rooms (grids 15a, 16, 17 and 11). In the eastern room the limit of 
the concentration is somewhat diffuse, seemingly petering out rather than ending 
abruptly. It does however centre in the middle of the room (grids 42, 30, 23, 24b, 
20b and to some extent 19 and 29).

It is here important to point out that there is no way of determining whether 
either of these concentrations of carbonised plants was prior to the fire stored at 
ground level, closer to the ceiling, or even on a loft (compare discussion in Row-
ley-Conwy 2000). The location of the concentration in the western room, close to 
a wall and next to the hearth, does seem distinctly utilitarian. In the eastern room, 
on the other hand, if the material was stored at ground level, it would have been 
positioned in the centre of the room, possibly blocking movement. One may there-
fore suggest a tenuous interpretation that the western concentration represents sto-
rage in a kitchen space, close to the ground, while the eastern one may represent 
material stored on a loft above the room or at least suspended close to the ceiling. 
This would account for the more diffuse delineation of the eastern concentration 
as it would have been spread out over a larger area as it fell down during the fire.

Cereals make up the majority of the material in both of these main concentra-
tions, indicating that they both represent storage and use of crops in the house. 
The presence of about 5-20% arable weeds in the material as well as chaff and 
occasional straw fragments does, however, indicate that the cereals were not com-
pletely cleaned. Although chaff and straw material could have been introduced 
in the house independently, for example in roofing material, or as straw covering 
for the floors, it does cluster in exactly the same grids as the two concentrations 
of cereals. Therefore, the most probable interpretation is that the cereals in K8 
were stored in a partially cleaned state. It is perhaps possible that the last pieces 
of chaff and weeds were removed from the stored bulk on a daily basis prior to 
preparation, by hand sorting or through the use of small sieves that could be used 
indoors (compare figure 5a and b). The weeds from K8 are discussed in further 
detail in a chapter below.
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While all the grids containing the largest concentrations of plant remains were 
dominated by cereals there were also four samples, with smaller concentrations 
of plants, which were dominated by non-cultivated plants. All of these samples 
are located in the south-western corner of the eastern room (grids 9, 10b, 14 and 
27). Although some arable weeds are present in all of these samples the majority 
of the non-cultivated taxa are here consisting of species that represent grassland 
and wetland biotopes (see lists of taxa and description of plants in appendix). This 
material can hardly be explained as anything else but fodder, and thus indicates 
that the south-western part of K8’s eastern probably housed a small byre, or at 
least a storage space for animal fodder. This interpretation is further supported by 
the fact that the higher presence of straw fragments and chaff outside the cereal 
concentrations was found in this part of the house, more precisely in grid 9.

Comparison of cereal assemblages in K8
A detailed comparison of the composition and the physical characteristics of the 
cereals and arable weeds in each of the two recorded cereal concentrations was 
made in order to ascertain whether the material from K8 can provide information 
about cereal processing. The basic idea is that uncleaned grain should contain 
more weeds and a larger span of grain sizes. Cleaned grain, in contrast, should 
contain larger cereals and fewer but larger weeds (since the small weeds are easier 
to separate from cereals during the early processing stages). Cleaned or partially 
cleaned grain may also be stored in different quality fractions, such as prime grain 
for seed and food, mid grain for flour, and tail grain for fodder and human con-
sumption in poorer years (Engelmark 1989).

Three figures show the results of the assessment of the physical characteristics 
of the two cereal concentrations in K8.

Figure 11a shows the composition of each assemblage. The concentration in the 
western room of K8 is made up of approximately 60% oat and 40% hulled barley, 
with a small inclusion of rye which is barely visible in the diagram. The eastern 
concentration is made up of 10% oat (Avena sp), 90% hulled barley (Hordeum 
vulgare var vulgare) and also contains a trace of rye (Secale cereale). This indi-
cates that the two concentrations probably represent two or more separate harve-
sts, or at least harvests from different fields. The eastern concentration is almost 
undoubtedly cultivated and harvested as a hulled barley harvest. Since smaller 
quantities of both rye and oat can preserve in the soil of a field for a couple of ye-
ars it is probable that the smaller inclusions of these crops in the eastern room are 
contaminations. In the western room the situation is a bit more complex as both 
oat and barley are prominent. This assemblage probably represents storage of oat 
and barley next to each other that became mixed during or after the fire. The trace 
find of rye in the western concentration is probably a contamination.

It is at this stage also important to point out that some of the oat finds in both 
concentrations could be identified to species. This is often not possible since pro-
perly threshed oat grains loose the floret base, a feature which is necessary to se-
parate the different Avena species (see figure 12 a-b). All of the oat grains in both 
concentrations which could be determined to species were Avena sativa, the cul-
tivated variant. In fact, not a single find of the wild growing Avena fatua or Avena 
strigosa was recorded in any of the samples from Møntergården. It is therefore 
safe to assume that all oat finds from this site represent cultivation of Avena sativa 
and not wild oat contamination. 

Figure 11b shows a histogram of the measured sizes of the barley and oat grains 
from both concentrations, while figure 11c shows the distribution of different size/
weight classes of weeds in the same assemblages. The data shows that the grains 
are generally larger, both in length and width in the eastern room and that this 
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A

Figure 10 a-c. Distribution of various plant categories 
in house K8; fire event layers 184 and 221 (a), middle 
layers 117 and 240 (b), and earliest layers 246 and 230 
(c). Note that due to the sparseness of the material only 
the main plant categories are displayed for the earliest 
layers of the house. 

Continued on next page.
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Figure 11 a-c. Characteristics of the ce-
real concentrations in the eastern and 
western room of K8 respectively; species 
composition (a), grain sizes (b), and size/
weight classes of accompanying weeds 
(c).
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applies to both barley and oat. The weeds on the other hand show almost iden-
tical composition with regards to size/weight in both assemblages. A plausible 
interpretation for this pattern is that both assemblages have been processed (clea-
ned from weeds and other non-edible parts) to roughly the same extent and with 
similar techniques, but that the eastern concentration represents a higher quality 
fraction of grain. This result is interesting as one may instinctively expect the 
higher grade grain to have been stored in the kitchen. Of relevance to the discus-
sion about grain sizes in House K8, however, is the possibility that the cereals in 
the house were not cultivated by its inhabitants, but rather bought from farmers. 
It is thus also possible that the physical traits of each assemblage simply reflect 
varying conditions (ecological/maintenance/etc.) on different fields. The material 
could indicate a standardised product (i.e. partly cleaned grained, indicated by the 
similar weed compositions) from different areas/fields (resulting in different grain 
sizes). 

There is, however, another possible factor underlying the distribution of dif-

Figure 12 a-b. Avena species such as 
cultivated Avena sativa and wild gro-
wing Avena fatua can only be differen-
tiated if the floret base is still attached 
to the grain (a). All finds from Mønter-
gården which could be identified down 
to species belonged to cultivated Avena 
sativa. Here showing A. sativa from 
sample X1062 (b). Scale bar = 5mm.A

B
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ferent grain sizes in K8, explored in detail in the chapter below.

Beer brewing in K8?
During the analysis of the cereal finds from the western room of K8 several unusu-
al observations were made (figure 14). These can be summarised as:

• Cereal fragments in charred assemblages are generally quite angular,  
 often indicating that they were fragmented due to post depositional  
 processes such as freeze-thaw, bioturbation and wear during   
 excavation and flotation. Many cereal fragments in the south-eastern  
 corner of K8’s western room were, however, very rounded and   
 “polished” in appearance. Overall the material gave a qualitative   
 appearance of having been fragmented and worn prior to carbonisation  
 (figure 13a). A question raised by this observation is: why were these  
 cereals fragmented and worn/polished prior to carbonisation?

• Several sprouted barley grains were observed in the material from  
 Møntergården (figure 13b). Once the material was spatially plotted onto  
 the plan of K8 it became apparent that all but one of these finds derived  
 from the south-eastern corner of K8s western room.

• Several finds were made of cereals, weeds and chaff, fused into coherent  
 lumps, similar in appearance to fragments of modern rice cookies (figure  
 13c). These finds also clustered exclusively in the south-eastern corner  
 of the western room.

The fused lumps of cereals, weeds and chaff could perhaps be explained as traces 
of carbonised food since consumption of cereals and weeds in combination has 
been documented by both archaeobotanists and ethnographers (Behre 2007), and 
even chaff is documented to have been consumed in Sweden during years with 
poor harvests (Engelmark 1989). The lumps may also possibly indicate botanical 
material consumed by animals and fused together as manure. 

In combination with the other finds, however, a third explanation is possible. 
One of the few known processes where barley is roughly ground into coarse frag-
ments is malting, i.e. preparation of the grain for beer brewing. During this pro-
cess, barley grains, with their husks still attached, are sprouted by placing them 
in a humid environment. This process transforms some of the starch into sugar, 
allowing for brewing of a stringer and tastier beer (although the latter is a sub-
jective). The process also breaks down some of the proteins into forms that are 
more easily used by the yeast fungi. Once the sprouts are about the same length 
as the grain the process is stopped by rapid drying, the sprouts sieved out of the 
material, and the grains ground into finished malt. After the preparation of wort 
the malt residue can be used in different ways. It could be thrown away, given to 
animals as food or even made into a bread for human consumption (Behre 1999; 
Stika 2011; Viklund 2011).

Considering the spatial correlation between the above described phenomena it 
is not impossible that the south-eastern corner of the western room, a space right 
next to the oven, was used for brewing. The rounded cereal fragments are pos-
sibly carbonised malt, having become “polished” either by the grinding process 
or by immersion in water during the making of the wort. The sprouted barley 
are probably malt grains which avoided fragmentation during grinding while the 
fused lumps of grain, weeds and chaff may be traces of carbonised wort residue. 
Since the wort is made on loosely threshed grain, still retaining the outer husks of 
the grain, the presence of some weeds and chaff is expected. These beer brewing 
indices furthermore explain the earlier mentioned observation that the cereals in 
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the western room were generally smaller than those in the eastern room. It is quite 
possible that the best grain was reserved for seed and proper foodstuffs, such as 
boiled grains or porridge, while brewing was made from lower grade fractions. 
Lastly, there may be a correlation between these brewing indices and the presence 
of copper fragments indicating manufacture of copper utensils in K8. These uten-
sils may quite possibly have been used in beer brewing (Christensen personal 
correspondence).

An argument which could be posed against the above outlined beer brewing 
hypothesis is that the corresponding cereal assemblage consisted of 60% oat and 
40% barley. Stout made from barley and oat was common in medieval Europe 
but rarely contained more than 30% of the latter cereal since oat slows down the 
brewing process (Cornell 2003). It is, however, possible that the south-eastern 
corner of the room contained both active brewing and a storage of both barley and 
oat for future brewing. The composition of the assemblage does not necessarily 
say anything about the composition of the beer. It is even possible that the oat 
had nothing to do with the proposed brewing, but was rather stored in the same 
location for other purposes.

Figure 13. Plan of K8 showing the spatial distribution of possible beer brewing remains.
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Figure 14 a-c. Unusual finds from House K8 
which may be the result of beer brewing: uncom-
monly “rounded” fragments of barley from 
sample X1059 (a), sprouted barley grains from 
samples X995 and X973 (b), and a lump of fused 
grain (here barley), weeds and chaff fragments 
from sample X1059 (c). Scale bar = 5mm.

A

B

C
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Non-cereal food processing in House K8
As previously mentioned, the majority of faunal material derived from layer 119, 
i.e. the refuse layer associated with the hearth in the western room. The extent of 
this layer is limited mainly to north-western corner of the room. There thus seems 
to have been a clear utilitarian division of space in this room; faunal material 
was deposited (and possibly handled) in the north western corner, while cereals 
storage and the possible brewing occupied the south eastern part. Both of these 
spaces are adjacent to the hearth/oven feature.

Botanical, non-cereal, material relating to food was also represented in the ma-
terial, although in sparse quantities. The most common food plant besides cereals 
found in K8 was hazelnut. Fragments of hazelnuts were present in both rooms of 
K8, although not in the space with the presumed brewing activity. It is difficult 
to interpret this pattern. Hazelnuts (Corylus avellana) were perhaps consumed in 
most parts of the house and the fragments then moved around due to processes 
of refuse management. Some hazelnut fragments were also found in the south-
western corner of the eastern room, i.e. the corner with indications for fodder sto-
rage and hence animal presence. It is perhaps possible that some hazelnuts were 
deposited in this part of the house if the animals were partially fed with remains 
from human meals.

Besides hazelnuts three additional collected plants were identified in K8: elder 
(Sambucus sp), raspberry (Rubus idaeus) and fennel (Foeniculum vulgare). The 
finds were small, and little can be ascertained merely from their spatial distribu-
tion in K8. Elder and raspberry are comparatively common in south Scandinavia 
and can have been easily collected from the native flora. Fennel was initially intro-
duced in north-western Europe during the northward expansion of the Roman Em-
pire, but seemingly did not spread much beyond the limes at that time. It became 
more widespread after approximately AD 1000 and has for the medieval period 
primarily been recorded in urban settings (Livarda & van der Veen 2008). Lastly, 
it is somewhat interesting to note that besides being used in food and drink, elder, 
raspberry and fennel have all been documented as flavouring in medieval beer 
(Behre 1999).

Figure 15. Plan of K8 showing the distribution of non-cereal food residues. Ca= Corylus avellana.
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Figure 16. A fennel seed (Foeniculum vulgare) from sample X1037 carbonised during the fire of 
House K8. Behind the carbonised specimen is a modern fennel seed from the archaeobotanical col-
lection of the University of Amsterdam. Scale bar = 5mm.

Summary of House K8
Many inferences about possible activities can be proposed on basis of the rich 
botanical material from K8. These can be summarised as:

• The different layers of K8 provide different information about plant use  
 in the house. Layers 184 and 221 (fire event) and 117 and 240 (use  
 layers below fire event layers) probably contain mostly material   
 carbonised during the fire, effectively acting as a “photograph” of  
 what was then in the house. The underlying layers do not appear to  
 have become infused with fire-event macrofossils and can thus be  
 assumed to represent charring and accumulation of macrofossils during  
 every-day use of the house.

• Cereals were both stored and consumed in K8. The two large   
 concentrations of cereals in both rooms of K8 can hardly be explained  
 as anything else but storage. Presence of sporadic cereals in the   
 layers unaffected by the house fire indicate daily processing (probably  
 cooking or roasting), resulting in accumulation of charred remains in the  
 floor matrices.

• The stored cereals in K8 probably represent three separate cereal   
 harvests as indicated by their respective sizes: 1) a high-grade barley  
 harvest in the eastern room, 2) a lower grade barley harvest in the  
 western room, and 3) a lower grade oat harvest in the western room.  
 All three harvests appear to have been partially cleaned. The fact  
 that the remaining weeds in both concentrations are almost identical  
 in terms of size/weigh indicates that they were processed by similar  
 techniques prior to storage.
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• There is some tenuous evidence that the eastern concentration of cereals  
 was stored above ground level, possibly hanging below the ceiling or on  
 a loft. In contrast, the clear delineation in plan of the concentration in the  
 western room indicates storage closer to floor level.

• There are significant indications that at least a portion of the cereals in  
 the western room were used for brewing beer.

• Faunal material was also processed in the western room of K8, although  
 this activity seems to be clearly separated from the handling of cereals  
 and the proposed brewing.

• Besides cereal and meat/fish products consumption of hazelnuts,   
 raspberries, elder and fennel is also indicated by the material from K8.

• Animals, or at least animal fodder, appears to have been present in K8,  
 delineated to the south-western corner of the eastern room.

Jointly the above listed evidence indicates that K8 was an intensively used and 
dynamic building. The evidence does not contradict the interpretation of K8 as 
a living space and workshop of a copper smith, but it does definitively thicken 
and expand the archaeological account of this house. The house may have been 
a workshop, but in its doubling role as also a living space it contained within its 
walls a wide range of quotidian activities, from the probable keeping of a small 
animal stock to preparation of daily meals. It is perhaps also possible that the 
copper-smithing in K8 was specialised, being connected in some ways to the pro-
duction of beer.

House K9
Table 3 displays the composition of the only sample analysed from house K9. As 
previously mentioned, the material in this sample can be assumed to be contem-
poraneous with the fire layers in K8.

The assemblage consists predominantly of cereals, which make up 30 of the 
49 identified macrofossils. Of the cereals which could be identified to species all 
but one were rye (Secale cereale). As such the material may represent a charred 
portion of a rye harvest. The only barley grain in this assemblage can easily be ex-
plained as slight contamination in the rye field or a contamination that took place 
inside the house. The portion of the assemblage is sparse but includes two weeds 
species common in rye cultivation, corn cockle (Agrostemma githago) and rye 
brome (Bromus secalinus) thus strengthening the hypothesis that rye was stored 
or used inside K9.

In addition to cereal grains and weed seeds the assemblage also included some 
chaff fragments, possibly indicating that the material was only partially cleaned. 
This is similar to the results recorded for the cereal storage finds in adjacent K8.

No functional interpretations of K9 can be proposed on basis of this single 
sample.
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Taxon Amount Taxon, English
Hordeum vulgare coll. 1 Barley

Secale cereale 25 Rye

Secale cereale (fragment) 1 Rye, fragment

Cerealia indet 1 Unidentified cereal

Cerealia indet (fragment) 1 Unidentified cereal, fragment

Agrostemma githago 2 corn cockle

Bromus secalinus 1 rye brome

Poaceae 9 grass sp

Vicia/Lathyrus 6 Vetch/Sweet pea/Vetchling

Indet. 1 Indet.

TOTAL: 49
OTHER: chaff fragments, occasional straw?

Table 3. Plant macrofossils in sample X1066, the only sample retrieved from House K9.

Medieval cereal agriculture as read from the material 
from Møntergården
Four coherent, assemblages of cereals were identified in the material from Møn-
tergården: two in K8 (in the E and W room respectively), one in House K12 and 
one in K9. Since the material from K8 and K9 can be assumed to be contempo-
raneous, while K12 most likely dates to the 13th century, this provides insights 
about cereal use during two short time segments of the medieval period.

Figure 17 displays the cereal composition of the four abovementioned assem-
blages. As noted previously K12 contains almost exclusively rye. The same is true 
for the later House K9. K8 on the other hand appears to contain one oat and two 
barley stores.

The weed assemblage in K12 is too small for further interpretation of cereal 
cultivation. The small weed assemblage from K9 is similarly small, but consists 
mainly of corn cockle (Agrostemma githago) and rye brome (Bromus secalinus), 
two species historically associated with cultivation of rye sown in the autumn 
(Korsmo et al. 1981; Mikkelsen & Nørbach 2003). This leaves the weed assem-
blages from the east and west room of K8 as the best sources of information about 
cultivation practice and field conditions. These weeds are summarised in figure 
18.

The perhaps most striking result of the data presented in figure 18 is that the 
weed composition in both the eastern and western room of K8 is very similar. The 
most prominent weed species in K8 appear to be summer annuals such as fat hen 
(Chenopodium album),  pale persicaria/redshank (Persicaria lapathifolia/macu-
losa), small water pepper (Persicaria minor) and wild radish (Raphanus rapha-
nistrum). Summer annuals are plants that establish themselves during the spring, 
bloom out in the summer and only live for one year. As such they have a similar 
life cycle to spring sown cereals and are generally believed to archaeobotanically 
indicate cultivation of spring crops (Engelmark & Viklund 1990). All of the listed 
species except Persicaria minor are furthermore known to thrive on well manured 
soils (Engelmark 1992). Species which prefer lower-nutrient conditions - which 
sometimes appear in archaeobotanical assemblages from earlier periods in large 
quantities - such as sheep’s sorrel (Rumex acetosella), corn spurrey (Spergula 
arvensis) and knotgrass (Polygonum aviculare) are all sparsely represented in the 
material from K8. This may indicate that the cereals were cultivated almost exclu-
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sively on well manured and rich fields.
Much fewer in number, but still visible in the graphs, are also species such as 

corn cockle, conrflower (Centaurea cyanus), rye brome and perennial ryegrass 
(Lolium perenne), which are all traditionally associated with autumn sown crops 
and rye in particular (Engelmark 1992; Mikkelsen & Nørbach 2003). This may 
at first glance be inconsistent with the cereal composition in K8 which contained 
only six grains of rye. However, the result is not unexpected if one takes into ac-
count the currently available understanding of how cereal cultivation was practi-
ced during the medieval period in north-western Europe.

Contrary to the cultivation practiced during much of the Iron Age, which often 
seemingly relied on continuous cultivation of hulled barley on permanently ma-
nured fields (Engelmark 1992; Grabowski 2014; Mikkelsen & Nørbach 2003), 
medieval agriculture is believed to have been organised in the form of more or 
less complex systems where hulled barley, oat and rye was cultivated in rotation 
(Mikkelsen & Nørbach 2003). Two common systems known from historical do-
cuments to have been in use in Denmark are the so called græsmarksbrug and tre-
vagnsbrug (see figure 19). Both of these systems can utilise all of the crops found 
at Møntergården, for example in combinations such as: 

• (spring) oat - (autumn) rye - (autumn) rye - (spring) barley - fallow
• (spring) barley and oat - (autumn) rye - fallow

The historically recorded combinations of rotation are exceptionally varied and 
probably reflect a quite flexible cultivation practice which allowed the farmers 
to balance the needs and desires of their communities with the locally prevailing 
ecological, technological, etc. conditions. Important for the interpretation of the 
weed assemblages in House K8 is the fact that many weed species are not fixed in 
their behaviour. All of the listed species indicating autumn sowing can also appear 
in spring sown cereals, particularly if their seeds remain in the soils of a field from 
a previous phase of cultivation more suited to their life-cycles. Thus, any form of 
crop rotation similar to the one outlined above could have resulted in a smaller 
presence of weeds “outside” their normal habitat.

In relation to the discussion above one may summarise that the weeds in House 
K8 primarily represent cultivation of the barley and oat among which they were 
found. These crops were spring sown and most likely cultivated on well manu-
red fields. The presence of “out of place” weeds associated with autumn sowing, 
however, also indicates the existence of an underlying rotation system and cultiva-

Figure 17. Composition of delineated cereal assemblages in K12, K8 and K9.
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Figure 18. Weed presence in the cereal concentrations in the eastern and western room of K8 respectively.

Figure 19. Schematic model of græsmarksbrug and trevagnsbrug. From Mikkelsen and Nørbach 2003.
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Summary 
The macrofossil analysis of material from Houses K12, K8 and K9 at Møntergår-
den has yielded exceptionally rich results. Although few clear inferences about 
the functions and internal divisions could be formulated for K12 and K9, the ce-
real assemblages from these houses did complement those of the rich material in 
House K8.

Jointly the cereal and weed data from the three investigated houses indicates 
that oat, barley and rye were all consumed on the site. The material furthermore 
indicates that the cereals were cultivated in some form of rotation system, with 
spring sown barley and oat and autumn sown rye. At least the barley and oat fields 
appear also to have been well manured.

The rich material from House K8 provided a thick account about activities per-
formed in the house, including storage and consumption of cereals, brewing of 
beer, consumption of fish and mammals and also keeping of animals and fodder 
storage. 

The material from K8 furthermore provides an excellent case study for discus-
sions about formation processes governing the archaeological outcomes of plant 
use, making this site important to the ongoing methodological discussions within 
the archaeobotanical discipline. 

As a final note it is my personal opinion that house K8 at Møntergården, due to 
its rich botanical deposits and thanks to the exemplary sampling, should be consi-
dered an inspirational example of the potential contributions of plants to archaeo-
logical understanding of past settlements. This is one of the nicest materials I have 
yet had the privilege to analyse.
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X number (sample no) 680 681 688 690 695 1472 1565
Feature WH WL WJ TU WZ YE AKA

Lag-nr.

Soldekvart.

Construction number K12 K12 K12 K12 K12 K12 K12

Sample volume (l) 5 5 5 5 5 5 5

Investigated portion 1 1 1 1 1 1 1

CULTIVATED PLANTS
Avena sp 7 Oat

Avena sp (fragm) 1 Oat, fragment

Hordeum vulgare sp 2 1 1 2 5 Barley

Hordeum vulgare var vulgare 2 1 Hulled barley

Hordeum vulgare var vulgare (fragm) 1 1 Hulled barley, fragment

Secale cereale 7 6 32 407 6 Rye

Secale cereale (fragm) 1 3 77 Rye, fragment

Cerealia indet 2 1 5 43 2 Unidentified cereal

Cerealia indet (fragm) 1 1 1 9 104 3 Unidentified cereal, 
fragment

Cereals total 13 10 3 2 53 631 23

NON CULTIVATED PLANTS
Chenopodium cf album 1 4 2 Fat hen

Corylus avellana (fragment) 1 1 Hazel

cf Poaceae 1 cf Grass

Poaceae 2 Grass

Rumex sanguineus 1 Wood dock

Vicia/Lathyrus sp 1 Vetch/sweet pea/vetchling

Indet. 1 Unidentified

Non cultivated total 2 10 3
TOTAL, all plants 13 12 3 2 53 641 26

Charcoal (ml) 15 100 20 30 15 40 90

Chaff/straw (scale 0-4) 0 0 0 0 0 1 0

Bones (coarse fraction) (ml) 3 0.5 2 7

Bones (floted) (ml) 0.5 0.5 0.5 0.5 1

Fish scales (coarse fraction)

Fish scales (floted) 1 8

Fish vertebrae (coarse fraction)

Fish vertebrae (floted) 2 3 2 2 3

Appendix 1A, macrofossils in House K12
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Appendix 1B, macrofossils in House K8, layer 246
X number (sample no) 963 964 965 966 967 968 969 970 971 972 973 974 975 976 977 978 979 980 981 982 983

Layer number 246 246 246 246 246 246 246 246 246 246 246 246 246 246 246 246 246 246 246 246 246

Sampling grid 11 40 12 24 20 16 21 15 17 25 10 26 48 50 31 38 18 49 46 22 51

Construction number K8 K8 K8 K8 K8 K8 K8 K8 K8 K8 K8 K8 K8 K8 K8 K8 K8 K8 K8 K8 K8

Sample volume (l) 5 5 4 5 4 5 5 4 5 4 4 4 5 5 5 5 5 5 4 5 5

Investigated portion 1 1 1 1 1 1 1 1 0.5 0.25 1 1 1 0.25 0.5 0.25 1 1 1 1 1

CULTIVATED PLANTS

cf Avena sp 1 cf Oat 

cf Avena sp (fragm) cf Oat, fragment

Avena sp 7 2 17 1 1 Oat

Avena sp (fragm) 1 5 Oat, fragment

Hordeum vulgare sp 2 1 12 2 Barley

Hordeum vulgare sp 
(fragm)

1 20 1 Barley, fragment

Hordeum vulgare var 
vulgare

8 1 2 1 1 1 Hulled barley

Hordeum vulgare var 
vulgare (fragm)

4 2 Hulled barley, 
fragment

cf Secale cereale 1 1 1 cf Rye

Secale cereale 1 1 3 1 1 1 1 1 1 1 Rye

Secale cereale (fragm) 1 Rye, fragment

cf Triticum sp 1 cf Wheat 

Cerealia indet 1 1 1 1 1 2 Unidentified cer.

Cerealia indet (fragm) 3 2 1 1 17 2 1 3 1 1 Unidentified cereal 
fragment

Cultivated total 25 1 3 8 3 2 3 6 4 74 2 6 1 2 1 4 2 1 2

NON CULTIVATED PLANTS

Bromus secalinus 1 1 Rye brome

Chenopodium cf album 1 Fat hen

Corylus avellana (frag-
ment)

1 2 3 Hazel

cf Fabaceae cf Pea family

Fabaceae Pea family

cf Fallopia convolvulus 1 cf Black bindweed

Persicaria minor 3 Small water 
pepper

Poaceae 3 Grass

Polygonaceae 1 Knotweed family

Raphanum raphanistrum 
(seed caps)

1 Wild radish, seed 
capsule

cf Solanum sp 1 Solanum genus

Thlaspi arvense Field penny cress

Vicia/Lathyrus sp 1 1 Vetch/Sweet pea/
Vetchling

Indet. 1 1 Unidentified

Non cultivated total 1 1 2 11 1 2 3 1 1

TOTAL, all plants 25 2 3 9 3 4 3 6 0 4 85 2 7 2 1 5 1 5 2 2 2

Charcoal (ml) 140 125 170 105 115 95 110 105 105 75 100 140 55 140 85 50 120 75 20 100 80

Chaff/straw (scale 0-4) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bones (coarse fraction) 
(ml)

10 5 2.5 14 5 12 30 10 20 25 15 18 50 20 10 30 10 5 7 1 1

Bones (floted) (ml) 0.5 0.5 0.5 0.5 1 0.5 0.5 1 0.5 2 0.5 2 0.5 1 1 0.5 0.5 0.5

Fish scales (coarse 
fraction)

3 1 1 3 1

Fish scales (floted) 1 1 2 8 13 4 2 1 1 6 6 4 9 1

Fish vertebrae (coarse 
fraction)

1 1 2 1 3 6 7 6 1 5 2 1

Fish vertebrae (floted) 12 3 5 1 3 11 10 2 3 5 18 8 9 10 1 3
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Appendix 1C, macrofossils in House K8, layer 247 and 230
X number (sample no) 1021 1022 1023 1024 1025 1026 1064 1065
Layer number 247 247 247 247 247 247 14/230 230

Sampling grid 22 18 48 50 46 49 7 5

Construction number K8 K8 K8 K8 K8 K8 K8 K8

Sample volume (l) 5 4 5 5 5 5 5 5

Investigated portion 1 1 1 1 1 1 1 1

CULTIVATED PLANTS
cf Avena sp (fragm) 1 cf Oat, fragment

Hordeum vulgare sp 1 Barley

Hordeum vulgare var vulgare 2 1 Hulled barley

Secale cereale 2 Rye

Cerealia indet 2 Unidentified cereal

Cerealia indet (fragm) 3 Unidentified cereal, fragment

Cultivated total 1 5 6

NON CULTIVATED PLANTS
Corylus avellana (fragment) 1 1 Hazel

cf Fabaceae 1 cf Pea family

Fabaceae 1 2 Pea family

Raphanum raphanistrum (seed 
caps)

1 Wild radish, seed capsule

Thlaspi arvense 1 Field penny cress

Non cultivated total 1 3 4
TOTAL, all plants 0 1 0 4 0 4 5 6

Charcoal (ml) 50 50 9 60 25 16 145 140

Chaff/straw (scale 0-4) 0 0 0 0 0 0 0 0

Bones (coarse fraction) (ml) 4 15 2 0.5 2.5 15

Bones (floted) (ml) 0.5 0.5 2 1

Fish scales (floted) 1 1 2

Fish vertebrae (coarse fraction) 1

Fish vertebrae (floted) 3
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Appendix 1D, macrofossils in House K8, layer 117
X number (sample no) 984 985 986 987 988 989 990 991 992 993 994 995 996 997 1067

Layer number 117 117 117 117 117 117 117 117 117 117 117 117 117 117 117

Sampling grid 21 15 39 51 22 50 26 40 38 16 24 11 12 25 17

Construction number K8 K8 K8 K8 K8 K8 K8 K8 K8 K8 K8 K8 K8 K8 K8

Sample volume (l) 5 5 5 4 5 5 5 2 5 5 5 4 5 4 5

Investigated portion 1 1 1 1 1 1 0.5 0.5 0.25 0.5 0.25 0.5 1 1 1

CULTIVATED PLANTS

cf Avena sp 1 1 1 cf Oat

Avena sp 7 1 1 20 3 Oat

Avena sp (fragm) 4 1 2 36 3 Oat, fragment

Avena sativa 1 Cultivated oat

Avena sativa (fragm) 1 Cultivated oat, fragment

Hordeum vulgare sp 10 Barley

Hordeum vulgare sp (fragm) 2 Barley, fragment

Hordeum vulgare var vulgare 13 2 5 13 4 5 1 19 29 1 Hulled barley

Hordeum vulgare var vulgare 
(fragm)

4 1 6 1 6 18 7 Hulled barley, fragment

Secale cereale 1 1 1 4 Rye

Secale cereale (fragm) 2 Rye, fragment

Cerealia indet 5 3 1 1 2 Unidentified cereal

Cerealia indet (fragm) 1 4 1 7 2 3 24 13 1 Unidentified cereal, 
fragment

Cereals total 33 6 21 2 3 28 8 14 1 1 124 1 60 5

NON CULTIVATED PLANTS

Agrostemma githago 1 1 Corn cockle

Bromus secalinus 1 5 Rye brome

Carex/Scirpus sp 2 Sedge/rush

Chenopodium cf album 1 5 4 1 Fat hen

Cirsium arvense 1 Creeping thistle

cf Fabaceae 1 cf Pea family

Fabaceae 1 Pea family

cf Fallopia convolvulus 2 Black bindweed

cf Galium sp 1 cf Bedstraw

Galium sp 1 1 Bedstraw

Galium spurium 1 False cleavers

cf Persicaria lapathifolia/maculosa 1 1 cf Pale persicaria/redshank

Persicaria lapathifolia/maculosa 2 9 1 1 Pale persicaria/redshank

Persicaria minor 1 Small water pepper

cf Poaceae 1 cf Grass

Poaceae 1 13 Grass

cf Rumex acetosella 1 Sheep’s sorrel

Vicia/Lathyrus sp 1 1 1 1 Vetch/sweet pea/vetchling

Indet. 1 1 11 1 Unidentified

Non cultivated total 5 1 4 1 3 1 51 1 11 2

TOTAL, all plants 38 7 25 3 3 31 9 14 1 1 0 175 2 71 7

Charcoal (ml) 135 60 110 90 100 210 50 75 20 25 30 50 50 95 50

Chaff/straw (scale 0-4) 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0

Bones (coarse fraction) (ml) 2 4 0.5 5 10 7 8 1.5 15 15 20 0.5 10 0.5

Bones (floted) (ml) 0.5 1 0.5 1 1.5 2 1 1.5 0.5

Fish scales (coarse fraction) 2 1 1 4

Fish scales (floted) 3 8 1 34

Fish vertebrae (coarse fraction) 1 1 1 1

Fish vertebrae (floted) 1 5 7 3 7 3 1 1 3
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Appendix 1E, macrofossils in House K8, layer 240 (part 1 of 2)
X number (sample no) 998 999 1000 1001 1002 1003 1004 1005 1006 1007 1008 1009 1010
Layer number 240 240 240 240 240 240 240 240 240 240 240 240 240

Sampling grid 41 10 27 9 42 23 19 24 14 20 15 30 29

Construction number K8 K8 K8 K8 K8 K8 K8 K8 K8 K8 K8 K8 K8

Sample volume (l) 5 5 5 5 5 4 5 5 4 5 5 5 5

Investigated portion 1 1 1 1 1 1 1 1 1 0.5 0.5 0.25 1

CULTIVATED PLANTS
cf Avena sp 1 3 1 2 cf Oat

cf Avena sp (fragm) 3 1 cf Oat, fragment

Avena sp 2 1 4 3 1 7 20 16 8 1 Oat

Avena sp (fragm) 1 3 1 10 4 1 Oat, fragment

Avena sativa 1 Cultivated oat

cf Camelina sativa 1 cf Gold of pleasure

Hordeum vulgare sp 4 Barley

Hordeum vulgare sp 
(fragm)

1 2 Barley, fragment

Hordeum vulgare var 
vulgare

14 8 6 5 6 192 8 56 4 128 3 Hulled barley

Hordeum vulgare var 
vulgare (fragm)

3 5 7 28 1 13 28 1 Hulled barley, fragment

Secale cereale 1 2 1 3 2 1 5 Rye

Secale cereale (fragm) 2 Rye, fragment

Cerealia indet 5 11 3 2 4 7 4 3 5 2 Unidentified cereal

Cerealia indet (fragm) 10 37 19 9 126 6 77 2 134 5 Unidentified cereal, 
fragment

Cereals total 33 1 71 1 42 12 32 384 23 174 10 305 19
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Appendix 1E, macrofossils in House K8, layer 240 (part 2 of 2)
X number (sample no) 998 999 1000 1001 1002 1003 1004 1005 1006 1007 1008 1009 1010
NON CULTIVATED PLANTS
cf Agrostemma githago 1 cf Corn cockle

Agrostemma githago 3 2 1 1 Corn cockle

Brassica rapa 1 Wild turnip

Carex/Scirpus sp 37 1 Sedge/rush

Chenopodium cf album 28 1 Fat hen

Corylus avellana (fragment) 1 1 Hazel

Fabaceae 1 Pea family

Fallopia convolvulus 7 1 1 Black bindweed

Galeopsis sp 1 1 Hemp nettle

Galeopsis cf ladanum 1 Broad leaved 
hemp nettle

Galium sp 1 Bedstraw

Hyoscyamus niger 1 Henbane

Persicaria lapathifolia/maculosa 4 3 1 8 6 8 Pale persicaria/
redshank

cf Persicaria minor 1 cf Small water 
pepper

Persicaria minor 1 1 Small water pep-
per

Plantago lanceolata 1 Ribwort plantain

cf Poaceae 1 cf Grass

Poaceae 2 1 1 Grass

cf Polygonum aviculare 1 cf Knotgrass

Polygonum aviculare 2 1 1 Knotgrass

Ranunculus sp 1 Buttercup

Ranunculus cf sardous 1 Hairy buttercup

Raphanum raphanistrum (seed 
caps)

1 1 1 2 1 Wild radish (seed 
capsule)

Rubus idaeus 1 Raspberry

Rumex acetosella 8 1 Sheep’s sorrel

Rumex cf crisus/obtusifolius 2 curled/broad 
leaved dock

Stellaria cf media 1 Common 
chickweed

Thlaspi arvense 1 Field penny crass

Trifolium sp 1 1 Clover

Vicia/Lathyrus sp 1 2 10 2 1 Vetch/sweet pea/
vetchling

Indet. 17 1 2 2 Unidentified

Non cultivated total 1 2 123 1 7 5 29 1 18 12
TOTAL, all plants 34 3 194 2 49 12 37 413 24 192 10 317 19

Charcoal (ml) 50 105 145 60 100 75 95 65 80 50 80 30 90

Chaff/straw (scale 0-4) 0 0 0 0 0 0 0 0 0 0 0 0 0

Bones (coarse fraction) (ml) 4 8 2 5 5 4 8 8 1.5 1.5 6 1 2

Bones (floted) (ml) 0.5 0.5 2 0.5 0.5 1 0.5 0.5 0.5 1

Fish scales (coarse fraction) 1

Fish scales (floted) 1 1 1

Fish vertebrae (coarse fraction) 1 1

Fish vertebrae (floted) 2 2 2 1 2 2 2
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Appendix 1F, macrofossils in House K8, layer 184 (part 1 of 2)
X number (sample no) 1045 1049 1050 1051 1052 1053 1054 1055 1056 1057 1058 1059 1060 1061 1062

Layer number 184 184 184 184 184 184 184 184 184 184 184 184 184 184 184

Sampling grid 15 40 50 39 17 21 16 24 20 13 25 11 17 26 10

Construction number K8 K8 K8 K8 K8 K8 K8 K8 K8 K8 K8 K8 K8 K8 K8

Sample volume (l) 5 4 5 5 5 5 5 5 5 5 5 5 5 4 5

Investigated portion 0.03125 0.25 0.25 0.25 0.5 0.25 0.0078125 0.0625 0.0625 0.125 0.25 0.03125 0.03125 0.5 0.015625

CULTIVATED PLANTS

cf Avena sp (fragm) 1 cf Oat, fragment

Avena sp 28 3 4 1 1 10 28 2 1 17 74 15 36 5 Oat

Avena sp (fragm) 46 1 3 3 13 10 2 5 78 26 22 13 Oat, fragment

Avena sativa 2 2 8 1 1 2 Cultivated oat

Avena sativa (fragm) 1 6 8 1 5 Cultivated oat, fragment

cf Camelina sativa 1 cf Gold of pleasure

Hordeum vulgare sp 2 5 3 Barley

Hordeum vulgare sp 
(fragm)

21 23 17 3 Barley, fragment

Hordeum vulgare var 
vulgare

15 57 30 56 8 41 8 34 11 3 103 51 23 49 11 Hulled barley

Hordeum vulgare var 
vulgare (fragm)

11 12 4 12 4 5 30 7 5 2 18 26 13 17 18 Hulled barley, fragment

cf Linum usitatissimum 1 1 cf Flax

cf Secale cereale 1 1 1 1 cf Rye

Secale cereale 1 4 14 1 6 3 Rye

Secale cereale (fragm) 2 1 Rye, fragment

cf Triticum sp 1 1 cf Wheat

cf Triticum aestivum 1 cf Bread wheat

Cerealia indet 2 1 1 2 6 12 1 3 5 2 13 8 31 4 Unidentified cereal

Cerealia indet (fragm) 94 42 6 43 3 59 220 61 31 5 73 144 279 99 102 Unidentified cereal, 
fragm

Cereals total 221 117 46 121 25 181 306 106 56 13 240 423 395 231 156

NON CULTIVATED PLANTS

Agrostemma githago 4 1 1 2 1 2 1 2 1 Corn cockle

cf Apiaceae 1 2 Parsley family

Asteraceae 23 1 Composite family

Brassica rapa 1 Wild turnip

cf Bromus secalinus 5 1 cf Rye brome

Bromus secalinus 1 9 12 2 8 3 1 3 Rye brome

cf Carex/Scirpus cf Sedge/rush

Carex/Scirpus sp 1 1 66 4 1 1 Sedge/rush

Carduus/Cirsium sp 1 Thistle

Centaurea cyanus 6 1 Cornflower

Centaurea jacea 1 Brown knapweed

Chenopodium cf album 14 1 4 6 12 13 6 7 9 1 Fat hen

Corylus avellana (fragment) 2 1 1 Hazel

Euphorbia helioscopia 2 Sun spurge

cf Fabaceae 2 1 cf Pea family

Fabaceae 3 1 Pea family

cf Fallopia convolvulus 1 1 2 cf Black bindweed

Fallopia convolvulus 1 1 1 1 2 1 1 Black bindweed

Galeopsis cf ladanum 1 1 Broad leaved hemp 
nettle

Galium sp 1 1 4 Bedstraw

Galium cf spurium 1 False cleavers

Galium spurium 1 4 1 False cleavers

Hyoscyamus niger 1 Henbane
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Appendix 1F, macrofossils in House K8, layer 184 (part 2 of 2)
X number (sample no) 1045 1049 1050 1051 1052 1053 1054 1055 1056 1057 1058 1059 1060 1061 1062

Lamium sp 1 Deadnettle

Leontodon sp Hawkbit

Lolium perenne 1 1 Perennial rye grass

Luzula sp 1 Wood rush

cf Persicaria lapathifolia/maculosa 2 1 2 5 cf Pale persicaria/redshank

Persicaria lapathifolia/maculosa 19 3 3 14 1 1 2 3 13 25 18 11 5 Pale persicaria/redshank

Persicaria minor 1 3 9 Small water pepper

Pimpinella sp 9 Pimpinella genus

Plantago lanceolata 1 Ribwort plantain

cf Poaceae 2 22 3 7 5 1 cf Grass

Poaceae 9 28 1 18 9 13 14 6 12 Grass

cf Polygonaceae 1 cf Knotweed family

Polygonaceae 2 1 Knotweed family

cf Polygonum aviculare 4 1 2 1 cf Knotweed

Polygonum aviculare 1 7 3 6 1 1 2 Knotweed

Potamogeton sp 1 Pondweed

Raphanum raphanistrum (seed 
caps)

1 2 3 1 1 Wild radish, seed capsule

Rumex sp 2 1 1 1 Dock

Rumex acetosella 1 4 1 1 Sheep’s sorrel

Rumex crispus/obtusifolius 1 Curled/broad leaved dock

Rumex sanguineus 1 1 Wood dock

Sambucus sp 2 Elder-genus

cf Saponaria sp 1 cf Soapwort

cf Solanum sp 1 cf Solanum genus

Solanum nigrum 1 Black nightshade

cf Stellaria media 1 cf Common chickweed

Stellaria media 1 1 Common chickweed

cf Thlaspi arvense 1 cf Field penny crass

Thlaspi arvense 1 2 1 Field penny crass

cf Trifolium sp 1 1 cf Clover

Trifolium sp 1 2 Clover

Vicia/Lathyrus sp 1 1 6 1 2 7 Vetch/sweet pea/vetchling

Indet. 24 1 3 14 14 1 50 9 16 7 15 Unidentified

Non cultivated total 1127 1059 1052 1070 1064 1169 1073 1057 1063 1273 1127 1147 1147 1113 1118

TOTAL, all plants 1348 1176 1098 1191 1089 1350 1379 1163 1119 1286 1367 1570 1542 1344 1274

Charcoal (ml) 33 70 25 25 95 140 5 50 55 40 150 40 22 70 6

Chaff/straw (scale 0-4) 2 0 0 0 0 2 3 1 0 0 1 3 3 0 3

Bones (coarse fraction) (ml) 7 0.5 100 3 2 4 0.5 1

Bones (floted) (ml) 1 1 0.5

Fish scales (floted) 1

Fish vertebrae (floted) 2 2
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Appendix 1G, macrofossils in House K8, layer 221 (part 1 of 2)
X number (sample no) 1035 1036 1037 1038 1039 1040 1042 1043 1044 1046 1047 1048

Layer number 221 221 221 221 221 221 221 221 221 221 221 221

Sampling grid 10 24 23 9 14 19 29 21 30 28 42 41

Construction number K8 K8 K8 K8 K8 K8 K8 K8 K8 K8 K8 K8

Sample volume (l) 5 3 5 5 3 5 5 5 5 5 5 5

Investigated portion 0.0625 0.015625 0.03125 0.03125 0.0625 0.03125 0.03125 0.03125 0.0078125 0.0625 0.03125 0.0625

CULTIVATED PLANTS

cf Avena sp 1 1 cf Oat

Avena sp 8 1 38 3 10 15 2 4 3 10 9 8 Oat

Avena sp (fragm) 3 12 2 19 9 4 3 3 2 3 Oat, fragment

Avena sativa 14 1 Cultivated oat

Avena sativa (fragm) 1 Cultivated oat, fragment

Hordeum vulgare var 
vulgare

5 54 413 7 95 55 19 90 73 165 97 Hulled barley

Hordeum vulgare var 
vulgare (fragm)

4 3 101 4 6 18 23 6 16 24 65 14 Hulled barley, fragment

cf Secale cereale 2 1 1 cf Rye

Secale cereale 3 3 1 Rye

Secale cereale (fragm) 1 Rye, fragment

Cerealia indet 2 8 2 1 3 6 1 2 2 7 Unidentified cereal

Cerealia indet (fragm) 14 103 239 15 40 130 85 15 242 53 190 82 Unidentified cereal, 
fragment

Cereals total 37 163 830 28 83 273 175 45 356 167 438 205
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NON CULTIVATED PLANTS

cf Agrostemma githago 1 1 cf Corn cockle

Agrostemma githago 4 6 1 2 2 1 3 Corn cockle

Asteraceae 1 1 3 1 2 Composite family

Brassica rapa 1 Wild turnip

cf Carex/Scirpus sp 1 cf Sedge/rush

Carex/Scirpus sp 41 2 3 8 17 1 3 13 7 Sedge/rush

Centaurea sp 1 Knapweed genus

cf Chenopodium album 1 cf Fat hen

Chenopodium cf album 29 2 8 1 9 6 4 1 6 9 Fat hen

Corylus avellana (fragment) 1 5 1 Hazel

Fabaceae 3 2 1 1 1 Pea family

cf Fallopia convolvulus 1 1 3 cf Black bindweed

Fallopia convolvulus 2 1 3 Black bindweed

Foeniculum vulgare 1 Fennel

Galeopsis cf ladanum 2 1 1 Broad leaved hemp nettle

Galium sp 1 1 Bed straw

Galium spurium 1 1 1 1 False cleavers

Leontodon sp 1 Hawkbit

Lolium perenne 2 Perennial rye grass

Luzula sp 2 3 1 Wood rush

cf Persicaria sp 2 cf Persicaria-genus

cf Persicaria lapathifolia/maculosa 4 3 9 6 4 3 cf Pale persicaria/redshank

Persicaria lapathifolia/maculosa 8 4 52 1 21 17 7 7 11 3 20 11 Pale persicaria/redshank

cf Persicaria minor 1 cf Small water pepper

Persicaria minor 1 6 1 2 Small water pepper

cf Plantago lanceolata 1 cf Ribwort plantain

Plantago lanceolata 1 2 1 Ribwort plantain

Poaceae 3 4 6 16 7 2 1 4 1 1 4 5 Grass

Poa sp 4 Meadow grass genus

Polygonaceae 1 2 Knotweed family

cf Polygonum aviculare 1 1 cf Knotweed

Polygonum aviculare 3 1 Knotweed

cf Ranunculus sp 2 cf Buttercup

Raphanum raphanistrum (seed caps) 3 4 3 5 1 3 6 Wild raish, seed capsule

Rhinanthus sp 1 Rattle

Rumex sp 2 1 2 Dock

cf Rumex acetosella 1 1 1 1 cf Sheep’s sorrel

Rumex acetosella 20 3 1 10 2 2 1 1 10 Sheep’s sorrel

cf Rumex crispus/obtusoflius 1 cf Curled/broad leaved dock

Rumex crispus/obtusifolius 5 2 Curled/broad leaved dock

Rumex sanguineus 4 1 1 1 1 Wood dock

Spergula arvensis 5 1 4 1 2 1 2 Corn spurrey

Caryophyllaceae, cf Stellaria sp 1 Pink family, cf common chickweed

cf Stellaria media 1 1 cf Common chickweed

Stellaria media 3 1 Common chickweed

cf Thlaspi arvense 1 cf Field penny crass

Thlaspi arvense 1 1 3 Field penny crass

cf Trifolium sp 1 cf Clover

Urtica urens 1 1 Small nettle

Vicia/Lathyrus sp 5 9 3 1 1 1 1 11 4 Vetch/sweet pea/vetchling

cf Viola sp 1 cf Pany/Violet

Indet. 25 2 13 5 14 1 1 16 2 12 Unidentified

Non cultivated total 159 25 124 51 112 46 14 29 38 17 90 83

TOTAL, all plants 196 188 954 79 195 319 189 74 394 184 528 288

Charcoal (ml) 22 18 25 19 18 19 14 21 6 25 18 23

Chaff/straw (scale 0-4) 1 2 3 3 2 2 0 2 3 2 1 2

Bones (coarse fraction) (ml) 12 8 3 13 0.5 0.5 0.5 30

Bones (floted) (ml) 1

Fish vertebrae (floted) 3
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Appendix 1H, macrofossils in House K8, layer 119 and 179
X number (sample no) 1015 1016 1017 1018 1019 1020 1027 1028 1029 1030 1031 1032
Layer number 119 119 119 119 119 119 179 179 179 179 179 179

Sampling grid 22 51 38 26 50 39 22 18 49 51 48 50

Construction number K8 K8 K8 K8 K8 K8 K6/K8 K6/K8 K6/K8 K6/K8 K6/K8 K6/K8

Sample volume (l) 5 4 5 5 5 4 5 5 3 4 5 4

Investigated portion 0.25 0.125 0.25 0.25 0.25 1 1 1 1 0.333 1 1

CULTIVATED PLANTS
cf Avena sp (fragm) 1 cf Oat, fragment

Avena sp 1 Oat

Avena sp (fragm) 1 Oat, fragment

Hordeum vulgare sp 1 1 Barley

Hordeum vulgare sp 
(fragm)

1 Barley, fragment

Hordeum vulgare var 
vulgare

1 1 Hulled barley

Hordeum vulgare var 
vulgare (fragm)

1 Hulled barley, frag-
ment

Secale cereale 1 Rye

Cerealia indet 1 2 2 Unidentified cereal

Cerealia indet (fragm) 1 4 Unidentified cereal, 
fragment

Cereals total 2 5 3 8 1 1

NON CULTIVATED PLANTS
Chenopodium cf album 1 Fat hen

Corylus avellana (frag-
ment)

1 1 Hazel

Poaceae 1 Grass

Non cultivated total 2 1 1
TOTAL, all plants 0 0 2 2 5 4 0 9 0 0 1 1

Charcoal (ml) 80 120 65 70 80 155 20 6 9 80 2 19

Chaff/straw (scale 0-4) 0 0 0 0 0 0 0 0 0 0 0 0

Bones (coarse fraction) 
(ml)

5 40 20 22 25 8 7 3

Bones (floted) (ml) 0.5 5 2 3 0.5 0.5 0.5 0.5

Fish scales (coarse 
fraction)

1 1 3 9 3 1 4

Fish scales (floted) 6 19 1 30 4

Fish vertebrae (coarse 
fraction)

2 15 3 41 3 32

Fish vertebrae (floted) 17 4 14 36 1 45 1 1
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X number (sample no) 1066

Layer number 217

Construction number K9

Sample volume (l) 5

Investigated portion 0.2

CULTIVATED PLANTS
Hordeum vulgare sp 1 Barley

Secale cereale 25 Rye

Secale cereale (fragm) 2 Rye, fragment

Cerealia indet 1 Unidentified cereal

Cerealia indet (fragm) 1 Unidentified cereal, fragment

Cereals total 30

NON CULTIVATED PLANTS
Agrostemma githago 2 Corn cockle

Bromus secalinus 1 Rye brome

Poaceae 9 Grass

Vicia/Lathyrus sp 6 Vetch/sweet pea/vetchling

Indet. 1 Unidentified

Non cultivated total 19
TOTAL, all plants 49

Charcoal (ml) 250

Chaff/straw (scale 0-4) 3

Appendix 1I, macrofossils in House K8, layer 119 and 179
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Appendix 2, list of plants (in Danish)

Planterne – de dyrkede og indsamlede arter
Avena sativa L. Almindelig Havre. 60-120 cm høj. Optræder ofte sammen med 
Flyvehavre. (Hansen 1993)

Corylus avellana Hasselnød. Busk, op til 10 m, oftest mangestammet. Marts-april. 
Næringsrig bund i lyse skove, skovbryn, krat og hegn. Almindelig dog sjælden i 
Vestjylland (Hansen 1993)

Foeniculum vulgare L. Almindelig Fennikel. Stammer fra Vestasien og Middel-
havsområdet, hvor den har været brugt som krydderi siden oldtiden. Dyrked i 
Skandinavien som krydderi siden middelalderen (Livarda & van der Veen 2008). 

Hordeum vulgare L. Seksradet byg (nøgen + avnklædt). 60-120 cm høj. Højden 
kan have ændret sig på grund af avling. (Mossberg & Stenberg 2005)

Linum usitatissimum L. Almindelig Hør. Højde 30-80 cm. (Hansen 1993)

Rubus ideaus L. Hindbær. 1-1,5 m høj. Blomstrer juni. Sætter bær. Skove, krat, 
skovrydninger (Hansen 1993)

Secale cereale L. Almindelig Rug. Højde 50-150 cm. Højden har ændret sig på 
grund af avling, se f.eks. Tvengsberg 1995. (Hansen 1993)

Triticum aestivum L. Brødhvede, Triticum dicoccum L. Emmer, Triticum spelta L. 
Spelt. Højde 90-120 cm. (Hansen 1993)

Identificerede planter
Agrostemma githago L. Klinte. 30-90 cm høj (40-80 cm), omkring 200 frø pr. 
plante. Blomstring og frømodning juni-august. Hovedsagelig vinterannuel, findes 
i visse egne af Jylland i vårsæd. Tidligere en meget frygtet ukrudtsplante i vin-
tersæden. Må ikke bruges til opfodring, da planten er meget giftig. Klinte stiller 
større fordringer til jordens kvalitet end rugen, og i dårlig, sandet, fugtig jord 
trives den ikke. Agerjord, ruderater. Medtaget fordi Klinte har været anvendt som 
indikator for vinterannuelle afgrøder. (Frederiksen et al. 1950, Hansen 1993, Jes-
sen & Lind 1922)

Brassica rapa L. Ager-kål. 30-80 cm høj. Sommeranuell. 1000-20000 frø per 
plante. Ukrudt i alle typer av afgrøder (Korsmo et al 1981). 

Camelina sativa (L.) Crantz. Sæd-Dodder. Omkring 40.000 frø pr. plante. Blom-
strer juni-juli, frøene modnes august sammen med hørplanten. Er tæt forbundet 
med Hørdyrkning, og frøene er olieholdige. (Frederiksen et al. 1950)

Centaurea cyanus L. Kornblomst. 15-75 cm høj (40-60 cm, 40-80 cm), omkring 
700-1600 frø pr. plante. Blomstrer juli-august, frøet modnes delvis sammen med 
kornet. Sommerannuel eller vinterannuel. Tidligere meget udbredt og meget fryg-
tet. Almindelig i vintersæd, især rug, men findes også i vårsæd. Ved dybpløjning, 
harvning og tromling nogen tid inden udsåning af vinterafgrøden bringes Korn-
blomst til spiring og kan ødelægges inden den endelige udsåning. At dybdepløj-
ning stimulerer fremkomsten af nye planter, er måske indikator på den kraftigere 



47

muldfjælsplovs betydning for spredningen af denne type ukrudt. Kornmarker, 
markskel, vejkanter, stendiger, ruderater. Medtaget fordi Kornblomst har været 
anvendt som indikator for vinterannuelle afgrøder. Optræder først for alvor i pol-
lendiagrammer dateret til vikingetid-tidlig middelalder. (Frederiksen et al. 1950, 
Henriksen 1993)

Chenopodium album L. Hvidmelet Gåsefod. 25-80 cm høj (30-70 cm), gennem-
snitlig omkring 3.100 frø pr. plante, dog frodige eksemplarer helt op til 40.000 frø. 
Blomstrer og frømodning juni-oktober. Udpræget sommerannuel, meget skadelig 
ukrudt i vårsædsmarker. Især på velgødet jord. Omkring bebyggelse, agerjord og 
ruderater. (Melander 1998, Frederiksen et al. 1950, Hansen 1993, Jessen & Lind 
1922)

Cirsium arvense (L.) Scop. Agertidsel. 50-130 cm høj. Flerårig. Blomstrer i juli-
augusti. 20-200 frø per kurv. Ukrudt i gräsmark, äng og alle typer af afgröder 
(Korsmo et al 1981).

Euphorbia helioscopia L. Skærm-Vortemælk. 10-30 cm (10-40 cm) høj stængel, 
omkring 650 frø pr. plante. Blomstrer i maj-september. Udpræget sommerannuel. 
Optræder i åbne og/eller sent såede sommerafgrøder. Agerjord, haver og rudera-
ter. (Melander 1998, Frederiksen et al. 1950, Hansen 1993).

Fallopia convolvulus L. Snerle Pileurt. 15-100 cm lange stængler, som enten er 
nedliggende eller slynger sig op om stængler, strå og blade fra andre planter, om-
kring 140-200 frø pr. plante. Blomstrer og frømodning juli-september. Udpræget 
sommerannuel, modnes sammen med korn og hør. Knyttet til kornmarkerne og 
forekommer almindeligt i vårsæd hvor den er mest generende samt i hør, kan 
fremme lejesæd i kornet. Agerjord, ved bebyggelse. (Melander 1998, Frederiksen 
et al. 1950)

Galeopsis ladanum L. Sand hanekro. 20-50 cm høj. Sommeranuell. 300 frø per 
plante. Ukrudt i haver og agre (Korsmo et al 1981).

Galium spurium L. Uægte Burre-Snerre. Anuell. Blomstrer i juni-september. Ag-
rer og ruderatmarker. Var traditionellt forbindet med hørdyrkning (http://linnaeus.
nrm.se/flora/).

Hyoscyamus niger L. Bulmeurt. Sommeranuell alt. toårig. 30-60 cm høj. 8000 frø 
per plante. Haver, parker og nyligt størd mark. Meget giftig og narkotisk (Korsmo 
et al 1981). 

Lolium perenne L. Almindelig Rajgræs. 20-50 cm. Blomstrer juni-august. Op mod 
150 frø pr. plante. Flerårig plante. Varierende frøstørrelse, 2,85 til 3,52 mm lange 
og 1,03 til 1,35 bredde. Navnet Rajgræs er fra det engelske Ryegrass eller Rayg-
rass som betyder ruggræs. I det 18. og 19. århundrede blev Rajgræs importeret fra 
England til dyrkningsformål. Pga. domesticeringen og hybridicering er plantens 
naturlige karakteristika antagelig ændret . Vejkanter, overdrev, enge, vedvarende 
græsmarker. (Melander 1998, Hansen 1993, Helbæk 1958a, Jessen & Lind 1922)

Persicaria minor (Huds.) Liden pileurt. 40 cm høj. Anuell. Ligner en lille P. la-
pathifolia. Fortrekker fugtig mark (http://linnaeus.nrm.se/flora/). 

Plantago lanceolata L. Lancetbladet Vejbred. 10-40 cm (10-30 cm) langt blom-
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sterskaft, omkring 1.500 frø pr. plante, dog 15.000 på en stor plante. Blomstrer 
maj-juni, frømodning august-oktober. Flerårig. Overdrev, skrænter, marker, ved-
varende græsmarker og ruderater. (Frederiksen et al. 1950, Hansen 1993)

Polygonum aviculare L. Vej Pileurt. 10-75 cm (10-60 cm) lavtvoksende med lange 
stængler, omkring 125-200 frø pr. plante. Blomstrer og frømodning juli-oktober. 
Typisk sommerannuel. Fortrinsvis lerede jorder, hyppigst i åbne vintersædmarker 
og hørmarker, sjældnere i vårsæd. (Melander 1998, Frederiksen et al. 1950, Han-
sen 1993, Jessen & Lind 1922)

Ranunculus sardous Crantz. Stivhåret Ranunkel. 10-40 cm høj, blomstrer i maj-
august. Sommer eller vinterannuel. Overdrev og agerjord nær kysten. (Hansen 
1993) Kun fundet i brønd.

Raphanus raphanistrum L. Kiddike. 30-60 cm (30-80 cm) høj, omkring 100 frø pr. 
plante. Blomstrer og frømodning juni-august. Typisk sommerannuel plante med 
frøformering. Spredes ofte med staldgødning. Forekommer fortrinsvis på tørre, 
sandede og kalktrængende marker. Optræder i alle forårssåede afgrøder og er et 
stort problem for framavlen af vårsæd. Agerjord. (Melander 1998, Frederiksen et 
al. 1950, Hansen 1993)

Rumex acetosella L. Rødknæ. 15-30 cm høj, omkring 1.000 frø pr. plante. Fler-
årig. Udpræget vegetativ formering. Optræder som ukrudt i alle afgrøder på magre 
kalkfattige sandjorder og tørre humusagtige jorder. Grå klit, strandoverdrev, san-
dede overdrev og vedvarende græsmarker, vejkanter, skovrydninger, agerjord. 
(Frederiksen et al. 1950, Hansen 1993, Jessen & Lind 1922)

Rumex sanguineus L. Skov skræppe. Flerårig. Fortrekker fugtig mark (http://lin-
naeus.nrm.se/flora/).

Solanum nigrum L. Sort natskygge. 15-50 cm. Blomstrer juni-oktober. Bær mat 
sort eller grønt, saftigt. Agerjord, haver, ruderater (Hansen 1993)

Spergula arvensis L. Alm. Spergel. 10-40 cm (10-30 cm) høj. Omkring 3.200 
frø pr. plante. Blomstrer og frømodner juni-september. Frøene spirer både forår 
og efterår, men de efterårsspirende fryser som regel bort om vinteren og kan kun 
overleve meget milde vintre. Kan optræde uhyre talrigt i vårsædsmarker, især på 
lette kalktrængende jorder. Værdsat i stubmark som foder til fårene. Nærringsfat-
tig bund, agerjord, vejkanter, ruderater, grusgrave, dyrket på hede-egnene (Brøn-
degaard 1979; Frederiksen et al. 1950; Hansen 1993; Jessen & Lind 1922)

Stellaria media (L.) Mill. Alm. Fuglegræs. 5-30 cm (5-20 cm) lange nedliggende 
stængler, omkring 15.000 frø pr. plante. Blomstrer og modner frø næsten hele 
året. Både sommerannuel og vinterannuel. Danmarks hyppigst forekommende 
ukrudtsart. Planten kan optræde meget talrig i kornmarker. Agerjord, haver, tang-
linier. (Melander 1998, Frederiksen et al. 1950, Hansen 1993)

Thlaspi arvense L. Almindelig pengeurt. 15-40 cm høj. Blomstrer maj-juni. Ager-
jord, ruderater (Hansen 1993)

Urtica urens L. Liden nælde. 20-40 cm høj. Blomstrer juni-september. Agerjorde, 
haver, ruderater (Hansen 1993)
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Svært adskillelige planter
Bromus secalinus L. Rug-Hejre. 50-100 cm høj, omkring 1.450 frø pr. plante. 
Blomstrer og frømodner juni-juli. Overvintrende enårig, og udviklingen falder 
nogenlunde sammen med rugens frømodning. Tidligere en meget almindelig og 
besværlig ukrudtsplante, der fortrinsvis forekom i vintersæd hos rugen. Optræder 
især besværligt i våde eller fugtige pletter i rugmarken, og især i fugtige år og da 
Rug-Hejre bedre tåler fugtige marker får denne ofte overtaget, og kan betragtes 
som den egentlige afgrøde. Samtidig har Rug-Hejrens evner til at klare sig bedre 
end den bevirket, at man troede rugen kunne forvandle sig til Rug-Hejre. Rudera-
ter, rugmarker. (Frederiksen et al. 1950, Hansen 1993, Jessen & Lind 1922)
og
Bromus hordeaceus L. Blød Hejre. 10-40 cm høj. op til 1.800 frø pr. plante. Vinter 
og sommerannuel. Tørre skrænter, overdrev, vejkanter, grusgrave, ruderater. (Me-
lander 1998, Hansen 1993)

Persicaria maculosa L. Ferskenbladet Pileurt. 25-60 cm høj, omkring 200-800 frø 
pr. plante. Blomstrer og frømodner juli-september. Rent sommerannuel (kan også 
forekomme i vintersæd, Melander 1998). Forholder sig som Persicaria lapathi-
folium. Agerjord, ofte vandlidende, ruderater. (Frederiksen et al. 1950, Hansen 
1993, Jessen & Lind 1922)
og
Persicaria lapathifolia L. Blegbladet Pileurt. 30-60 cm (25-80 cm) høj, omkring 
800-850 frø pr. plante. Blomstrer og modner frø i juli-september. Udpræget som-
merannuel plante. Kan være meget skadelig i vårsæden, især i lave noget vand-
lidende marker, hvor den kan forekomme meget talrigt, kan også forekomme i 
vintersæden. (Melander 1998, Frederiksen et al. 1950, Hansen 1993)

Rumex crispus L. Kruset Skræppe. 40-100 cm høj, omkring 3700 frø pr. plante. 
Flerårig. Forekommer i æng og græsmark og ibland også på ager (Korsmo et al 
1981). 
og
Rumex obtusifolius L. Butbladet skræppe. 60-120 cm høj, omkring 3700 frø pr. 
plante. Flerårig. Forekommer i æng, græsmark og ibland også på ager (Korsmo 
et al 1981).

Planter identificeret til slægt eller familie
Apiaceae Skærmplantefamilien
Asteraceae Kurvblomstfamilien
Avena sp. Havre sp. (se Avena sativa og Avena fatua ovenfor) 
Carduus sp. Tidsel sp.
Carex sp. Star sp.
Caryopfyllaceae Nellikefamilien
Chenopodium sp. Gåsefod sp.
Centaurea sp. Knopurt sp.
Cirsium sp. Bladhoved-tidsel
Fabaceae sp. Ærteblomstfamilien.
Galeopsis sp. Hanekro sp.
Galium  sp. Snerre sp.
Lamium sp. Tvetann sp.
Lathyrus sp. Fladbælg sp.
Leontodon sp. Borst sp.
Luzula sp. Frytle sp.
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Persicaria sp. Pileurt sp.
Pimpinella sp. Pimpinelle sp.
Poa sp. Rapgræs sp.
Poaceae sp. Græsser sp.
Polygonum sp. Pileurt sp.
Potamogeton sp. Vandaks sp. 
Ranunculus sp. Ranunkel sp.
Rhinanthus sp. Skjaller sp.
Rumex sp. Syrefamilien sp
Sambucus sp. Hyld sp. 
Scirpus sp. Kogleaks sp.
Solanum sp. Nattskygge sp.
Trifolium sp. Kløver sp.
Vicia sp. Vikke sp.
Viola sp. Viol sp.
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