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1. INTRODUCTION 
 
This report discusses the analysis of the plant macrofossil (archaeobotanical) remains assemblage 

and charcoal remains recorded from the soil samples associated with the archaeological excavations 

at Bective Abbey, Co. Meath (E4028). It includes the results of post-excavation work from Season 

2010 and Season 2011. 

 

While wood and plant macrofossils are constituted as environmental remains, they represent the 

results of two separate human activities. The crops and wild taxa are evidence of arable farming and 

reflect the plant remains brought to the site deliberately as part of human activity or inadvertently 

with other gathered plant species.  The charcoal material on the other hand is characteristic of the 

wood species selected as a fuel resource or wood chosen for use in construction and can go some 

way to understanding the local woodland environment. 

 

For the purpose of this report, Part A will focus on the plant remains analysis while Part B will 

discuss the charcoal identifications.  

 
 
 
2. SAMPLE STRATEGY 
 
An on-site soil sampling strategy was implemented for the site during Season 2010 and Season 

2011. Features and deposits deemed archaeologically significance were sampled in line with the 

specific research questions designed for the site. 

 

2.1      Season 2010 

A total of 69 bulk soil samples from 29 features and deposits were taken during the 2010 

excavations (Table 1). The majority of these samples represent deposits associated with medieval 

occupation layers and the remains of a corn drying kiln recorded in Cutting 2 and Cutting 4. 

 

2.2     Season 2011  

A total of 32 bulk soil samples from 10 recorded medieval layers were taken from the 2011 

excavations (Table 2). The soil samples primarily represent deposits that were excavated in Cutting 

H and Cutting L. 

 

A sampling strategy using a grid system was devised for the site. This method of sampling is 

effective where in situ spreads of individual deposits are recorded or deposits are spread over a large 

area. Each cutting was subdivided into 1m x1m sq grids and, where appropriate, a sample of 5-

10litres was taken from a grid section deemed to be of archaeological significance. This system was 
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applied to each stratigraphical phase of the excavation.  The majority of the soil samples represent 

Phase 1 (Illust. 1) and Phase 2 (Illust. 2). 

 

 

3. SOIL SAMPLE PROCESSING  

 

Dry samples were processed using a simple flotation technique, whereby each sample was soaked in 

water and agitated in order to suspend the carbonized material (charcoal and plant remains). The 

floated material was poured off and trapped in a bank of sieves (mesh size 2mm, 1mm and 250µm), 

a process that was repeated until all carbonized material was separated from the sediment. Each 

‘flot’ (i.e. the floated material) was air-dried for further microscopic analysis. The heavy, non-

floating, material (‘retent’) was then washed through a 1mm sieve mesh to rid it of all sediment. 

Retents can contain other archaeological material, such as animal bone, tile fragments, pottery, shell 

and larger charcoal fragments, which are sorted for further specialist analysis. The flots and retents 

from each sample were subsequently sorted for the removal of carbonized plant remains and 

charcoal.  

  
  
4. PART A: ARCHAEOBOTANICAL REMAINS 

 

4.1 Archaeobotanical Analysis 

The carbonized plant remains were sorted under a low powered binocular microscope (Nikon C-PS) 

at magnification of x0.8 to x8. Where preservation allowed, all charred plant remains were 

identified to species level where applicable and the constituents quantified numerically. Plant 

remains which were fragmented or abraded, such as cereal chaff or indeterminate cereal grains, 

pulse crops and wild taxa were recorded using an abundance key (1DAFOR scale) to highlight the 

concentrations of material identified from each sample;  D = Dominant, ++++ = Abundant, +++ = 

Frequent, ++ = Occasional and + = Rare 

 

All plant remains were separated out and sorted according to species, placed in glass vials and 

labelled for permanent archive.  

 

Nomenclature (Latin names) and taxonomy follows the New Flora of the British Isles (Stace 1997). 

Plant species for this study were made using reference to the author’s seed collection and standard 

seed atlases and references; Flora of the British Isles (Clapham, A R, Tutin, T G, Warburg, E F, 

1957),  

                                                
1  The  DAFOR  scale  is  a  useful  tool  to  visually  assess  the  abundance  of  any  species  on  a  semi-‐‑quantitative  level  (Sutherland,  
W  J,  1996) 
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Zadenatlas der Nederlandsche Flora (Beijerinck, W.1976), New Flora of the British Isles 2nd 

Edition (Stace, C, 1997) and Digital Seed Atlas of the Netherlands (Cappers, R.T.J., R.M. Bekker 

and J.E.A. Jans, 2006). The term ‘cf’ denotes a tentative identification. The identifications refer to 

seeds unless otherwise stated.  

 

4.2. Preservation of Archaeobotanical Remains 

 

4.2.1 Carbonized plant remains 

Charred plant remains are those which have been heated to more than about 200° C, but where there 

is not enough oxygen to complete the burning process. Instead, the organic components are 

converted to a more carbon-rich resilient material or to carbon itself rather than to ash. Despite 

being subjected to high temperatures, many charred remains retain a morphology or exterior detail 

which can aid plant identification to genus or even species level. Some remains are found in the 

same place that they were charred (hearths, fires, kilns, ovens, burnt stores). More are found thinly 

spread and scattered across a wider area entering deposits such as occupational layers, pits and 

potholes for example. Over time, this material can move and be re-distributed due to disturbances 

such as soil movement, extreme climatic conditions, root penetration or worm/animal action. 

 

During the carbonization process chaff and lighter, more brittle cereal components burn away 

quickly while the grains can deteriorate over time until they are no longer identifiable. Most chaff is 

destroyed, even in reduced conditions, between 300-350 °C after 4 or 5 hours, while grains were 

still identifiable in a reducing atmosphere at 450 °C after five hours (Boardman and Jones 1990, 5; 

Gustafsson, 2000).  Distortion and/or outright destruction of seeds and other plant components are 

dependent on a variety of factors, such as humidity, water content of seeds, etc., but primarily on 

temperature and time (Boardman and Jones 1990). Smaller seeds of wild taxa also burn at different 

rates. These seeds become fully charred but are still identifiable at temperatures of 300 °C for 50 

minutes. Using temperatures of 700°C for 50 minutes all material is completely destroyed, while the 

majority of seeds were completely disintegrated in temperatures of 500 °C unless only exposed for 

5 minutes (Wright 2003, 578).   

 

Consideration must therefore be given when interpreting plant remains which have been charred. 

Cereals and weed seeds respond differently to heat. Factors such as the soils and vegetation in 

which these plants originally came from, as well as moisture, oil or starch content of the remains 

can have a significant effect on how the carbonisation process affects these materials (Wilson 1984, 

202).   

 

4.2.2 Interpretation of carbonized plant remains 
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The first stage of interpreting charred plant remains can be the presence of the various taxa. The 

most common carbonized remains are usually assemblages which are composed of cultivated plants 

(cereals and legumes) and cornfield weeds. The actual level of concentrations and importance of the 

various crops and associated weed seeds is difficult to assess because preservation depends on many 

variables, such as the chance of being charred.  

The carbonization process obviously affects different species and plant components in different 

ways, where finer, lighter material can be destroyed more easily than larger elements. It most 

therefore be noted that the charred plant remains recovered from archaeological features can as 

much reflect the results of the carbonization process as how and what plant remains were used on a 

site.   

 

The composition of crops and wild taxa may give some information about the farming practices that 

produced them. This relates more to the surroundings of the archaeological site rather than to the 

site itself. The local soil and climatic conditions come into effect here – examples include the 

preference of rye to sandy soils, and wheat to dry climatic conditions. The wild taxa communities 

associated with cultivated crops are developed and adapted to different conditions over many 

millennia, so it may be difficult when comparing them to modern weed assemblages.  

 
 
 4.3. Results 

 

The carbonized plant assemblage recorded from Bective Abbey Season 2010 and Season 2011 was 

dominated by cereal grains, which accounted for 96% of the material identified. Pulse crops and 

legumes made up 4% of the assemblage, while a variety of wild taxa accounted for <1% of the plant 

remains recorded at the site (Fig. 1). Many of the samples contained a high proportion of vesicular 

and eroded cereal grains and these appear in the tables as indeterminate grain (Cerealia). Cereal 

grains can become eroded and abraded as a result of charring at high temperatures, that the grain 

was damp when burnt or that this material had degraded due to redeposition and/or exposure.   

 

The results of the carbonized plant remains analysis for Season 2010 are presented in Table 3, 

while the results from Season 2011 are presented in Table 4. 
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                                Figure 1 
  
  
  
4.3.1 Carbonized cereal remains (Fig. 2) (Plate 1 & 2) 
 
Wheat (Triticum L.)  
Wheat (Triticum sp.) was the dominant cereal grain recorded, accounting for 64% of the 

assemblage. The wheat grain identified in most cases was that of the bread/club wheat type 

(Triticum aestivo-compactum). Some grains were badly braded and could only be identified to 

genus level (Triticum sp.). Bread/club wheat is free-threshing wheat, which means it has fragile 

glumes or hulls. Upon threshing, this allows for the grain to be released easier from the hulls and 

therefore requires fewer steps during crop processing (Renfrew, 1973).   

Wheat has been cultivated in Ireland from the Neolithic period (Monk, 1986, 30). While emmer 

wheat (T. dicoccum), einkorn (T. monococcum), spelt wheat (T. spelta) and bread wheat (T. 

aestivum) are all recorded from Neolithic, Bronze Age and sometimes Iron Age sites, it is the 

bread/club wheat variety which becomes the dominant species during the early historic and later 

medieval periods (Monk, 1986). During the early historic period, wheat was seen as a luxury crop 

associated with supreme kings and bishops (Kelly, 1997).  Wheat also favours dry conditions and 

mineral-rich soils and may have been rarely grown in damper climates.   

 

Oats (Avena L.)  

Oat (Avena sp.) is the second dominant crop recorded at the site, making up 34% of the identifiable 

remains. The majority of the grain was free of the palea/lemma (hulls), which are required in 

identifying between oat types. However, based on the size of the oat grain (caryopsis) and the 

absence of the large ‘suckermouth’–type lemma bases it seems likely the common oat type (A. 

sativa) is the prominent species present in the assemblage. Cultivated oats (Avena sativa) are likely 
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to have derived from wild oats (A. fatua) once a weed of agricultural crops and waste places 

(Renfrew, 1973). In Ireland, charred oat grains are found from archaeological sites dating back to 

the Neolithic and Bronze Age periods (Monk, 2011), they are generally considered to be wild 

species or re-deposited material (Johnson, 2007, 70) Oat emerges during this later prehistoric period 

and goes on to become much more common during the early historic and later medieval periods 

(ibid; Monk, 1986, 33). While this crop type was regarded as relatively worthless, according to the 

historical records, it is oats one of the most commonly recovered crop types from Irish historic sites 

(Monk 1991).   

  
 

 
   
            Figure 2  
  
  
  

Barley (Hordeum L.) 

Barley made up 4% of the cereal assemblage recorded from Bective Abbey with the hulled variety 

(Hordeum vulgare) of grain being the most common species identified. Taking the better preserved 

barley grain into account, a ratio of 1:3 straight to twisted grain was recorded, which indicates that 

both two-row and six-rowed barley were present. Barley has been cultivated, as hulled (H. vulgare) 

and naked barley (H.  vulgare var. nudum) in Ireland from the Neolithic period (Monk, 1986, 30). It 

becomes a prominent crop from the Bronze Age through to the early historic period (Johnson, 2007, 

70). Barley is seen as a companion to wheat and is viewed as a poor person’s substitute for wheat 

(Zohary and Hopf 1993).  This is reflected in early historic Irish law tracts where barley is 

considered the crop of the graded farmer (boaire) (Kelly 1997).  Kelly also notes that barley was 

grown in hilly or boggy terrain, difficult conditions for other crops to thrive (Kelly, 1997, 223).  It is 

noted in traditional farming communities the naked variety of barley is preferred for human 
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consumption while the hulled variety is utilized for beer brewing and animal fodder (Zohary and 

Hopf , 2001). 

 

Rye (Secale cereale L.) 

Rye made up just 1% of the overall cereal assemblage. Only one cultivated rye species is known 

(Secale cereale ). It has a more northerly range than other cereals and can grow in poorer soils. The 

earliest evidence for rye (Secale cereale) in Ireland has been recorded from a pit feature at Tomb 

No. 27, Carrowmore, Co. Sligo (Helmquist, 1980), returning a late Bronze Age/Early Iron Age date 

of C¹⁴ 2480 +/- 55 BP (530 Cal BC) (Helmquist, 1980). The low occurrence of rye from Irish sites 

makes is difficult to fully interpret the use or importance of this crop in the absence of a larger 

cache of grain. In a European context, it has been suggested that rye originated as a weed of 

cultivation to barley and wheat during the prehistoric period (Hillman, 1978) and became a crop in 

its own right independently over time (Jones, 1984). 

  
  
  

  
     Plate 1. Carbonized wheat and oat            Plate 2. Carbonized barley and rye 
  
        
Cereal chaff (Plate 3) 

The evidence for fragmented charred cereal chaff (waste cereal debris) was recorded in very low 

concentrations from Bective Abbey. Since cereal chaff by its very nature is light and papery, it 

fragments and separates quite easily as a result of threshing and can disintegrate during the 

carbonization process. Where chaff elements survived well, culm nodes and rachis internode 

fragments were identified, but due to the abraded nature of the material could not be further 

identified to genus or species level. Awns and palea/lemma fragments of oats were also recorded, 

although difficult to identify to species level due to the absence of the floret base. It is difficult to 

quantify chaff fragments as the exact intact elements are unknown and represent a multitude of 

cereal remains fragments. 

 

 



 

8 
 

 

 

 

 

 

 

 

 

 

                                       Plate 3. Carbonized cereal chaff 

 

 

4.3.2 Carbonized pulse crops/legumes (Plate 4 & 5) 

While the pulse crop/legume assemblage made up just 4% of the overall plant remains recorded 

from Bective Abbey, the majority of this material (68%) was identified as vetches (Vicia/Lathyrus 

spp.). Field pea (Pisum sativum) in seed form or seed fragments accounted for 30% of the material, 

while horse/broad bean (Vicia faba) made up just 2% of the assemblage (Figure 3). 

  
  
  

  
 
 Plate 4. Carbonized field peas         Plate 5. Carbonized horse/broad beans 
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                  Figure 3 
  

  

4.2.3   Carbonized  wild  taxa  

The  wild  taxa  assemblage  from  Bective  Abbey  accounted  for  <1%  of  the  overall  plant  remains  

recorded.  A  collection  of  wild  species  common  to  arable  fields  were  identified,  which  included  

knotgrass  (Polygonum  aviculare),  curly  dock  (Rumex  crispus),  dock  (Rumex  sp.),  bedstraw  (Galium  

aparine),  goosefoot  (Chenopodium  sp.)  and  wild  radish/charlock  (Raphanus  raphanistrum).  

  
  
  
    

  

  

  

  

  

  

 

         Plate 6. Carbonized Raphanus raphanistrum siliqua pods 
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4.4.   Discussion  

  

The  samples  analysed   from  the  archaeological  excavations  at  Bective  Abbey,  Co.  Meath  represent  

features   and   deposits   associated   with   the   13th/14th   century   medieval   occupation   of   the   site.   The  

archaeobotanical   remains   identified   largely   reflect   domestic   and   industrial   waste,   in   the   form   of  

cultivated  crops  and  associated  arable  weeds.  These  plant   remains  provide   information  about   the  

local  arable  economy  and  the  diet  of  the  people  who  resided  there.  

  

4.4.1   Site  Economy    
 

Cereal grains 

Wheat, oat, barley and rye, which were all collectively recorded from Bective Abbey, are the typical 

crops that were cultivated during the medieval period in Ireland. The high occurrence of charred 

grain from the site indicates that extensive crop drying activities were being undertaken, probably 

on a large or industrial scale. 

 

The dominance of wheat is interesting in the context of the site as it helps to confirm its high status 

during the 12th -14th century. Wheat was seen as a luxury crop during the medieval period and its 

importance is documented in the medieval law-text 2Bretha Déin Chécht and the 12th century 

satirical tale 3Aislinge Meic Con Glinne (Kelly, 1997, 220). During the medieval, period wheat 

cultivation was very labour intensive and not as economically viable as oat or barley (McClatchie, 

2003, 398). The cultivation of wheat sees an increase in the 12th and 13th centuries, with the arrival 

of the Anglo-Normans (Monk, 1986, 34). While wheat was documented as being grown by the Irish 

population during this period, it rarely became part of their own diet, instead being used as a 

payment of a tithe or rent to local landlords (Clarke, 1991, 170-1). Where large wheat assemblages 

are recorded from later medieval sites, they are generally in the east and south-east, such as 

Kilferagh, Co. Kilkenny (Monk, 1987, 86), Marshes Upper, Co. Louth (Geraghty, 1992, 119), 

Fleminstown, Co. Dublin (Lyons, 2009), Kilmainham, Co. Meath (Lyons, 2010) and Carrickmines 

Castle, Co. Dublin (Lyons, 2011) to name but a few. This could be attributed to the fertile-rich soils 

in the east of the country together with a drier and warmer climate, which would have suited the 

growing of wheat crops. 

 

Wheat flour was of superior quality and was used to produce luxury bread, which was lighter than 

the coarser darker breads of oat and barley (Sexton, 1998, 79). Wheat was also known to be used in 

ale production. At Clonken (now Dean’s Grange), Co. Dublin in 1344, wheat for malting was paid 

to workers in return for working through a harvest (Mills, 1890-1, 62). At Bective Abbey, many of 
                                                
2 Bretha Déin Chécht, Binchy, D (1966) Ériu 20, 1-66 
3 Aislinge Meic Con Glinne, Jackson, Kenneth Hurlstone (ed) 1990 Dublin Institute for Advanced Studies: 
Dublin, p. xxvi 
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the wheat grains showed signs of sprouting. Sprouting grain indicates germination, and this occurs 

as a result of increased moisture (Van Der Veen, 1989, 303). It is possible that the wheat grains 

were part of a wet harvest which was dried to prevent spoilage from continuing germination (ibid). 

The process of germinating grain in a controlled environment is also indicative of malting or 

brewing practices (Van Der Veen, 1989, 304; McCormick et al, 2011, 23), where the grain is 

soaked in water and quickly dried thereafter to promote the production of malt (Brown, 1983). It is 

difficult to ascertain however if brewing was being undertaken at Bective Abbey or if the cereal 

asemablage recorded was being dried for brewing activities elsewhere.  

 

Oat was the second dominant crop recorded at Bective Abbey, especially the cultivated variety.  

Oat, along with barley grows well in the humid, wet Irish climate and will tolerate poorer soils 

(Monk et al, 1998; Clarke, 1991, 173).  During the medieval period, this crop was classed as the 

least valued cereal where a bushel of barley was given twice the value of a bushel of oat (Kelly, 

1997, 226). Oat and barley produce dark, coarse bread and are often combined with wheat and rye 

to form a maslin mix (Sexton, 1998, 79). Both oat and barley were also used as animal fodder 

during the medieval period (Langdon, 1982, 32) however their importance in brewing beer and ale 

increased their crop status during this period (Kelly 1997).  

 

The low occurrence of rye from the site is not unusual within the context of the medieval period in 

Ireland. It could represent a low level of contamination within a different crop i.e. growing as a 

weed. Other explanations for its presence on site would be that it was grown on marginal areas 

where it would be out competed by other cereals (particularly on saline or acidic soils). It was also 

commonly used in thatching, rather than consumption, which may account for its absence on the 

site. 

 

Pulse crops/Legumes 

The presence of pulse crops (peas and beans), in their cultivated form, are frequently under-

represented on Irish archaeological sites and to date little is known as to how they contributed to the 

agricultural economy. In recent times, larger pulse crop assemblages recorded from Cappydonnell, 

Co. Offaly (Lyons, 2009), Kilbegly, Co. Roscommon (Lyons, 2009) and Carrickmines Castle 

(Lyons, 2011) are helping to strengthen the importance of these plants in Ireland’s medieval 

economy. 

 

The Irish word for bean ‘pónair’ was adopted from the Old Norse ‘baunir’ meaning ‘beans’, 

suggesting that beans were introduced to Ireland by the Vikings in the tenth century (Kelly, 1997, 

249; Geraghty, 1996, 32). The emergence of cultivated pulse crops has also been said to coincide 

with the Anglo-Norman era in Ireland dating to c. 1200 AD, which would fit the context of this site. 

One suggestion for the rise in the use of legumes during this period is the introduction of a crop 
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rotation system, where these crops would have been allowed to thrive in a controlled environment 

(Monk, 1986, 34).  These species can also improve the quality of soils where the root nodules of 

legumes fix nitrogen to the soil which adds nutrients for plants such as cereals to grow (McClatchie, 

1997). 

 

The pulse crop/legume assemblage recorded at Bective Abbey indicates that these species were also 

an important component of the arable economy. While not recorded in significant numbers, their 

presence at the site is evident that they were being dried possibly for consumption or animal feed. 

(Greig, 1991, 323). Vetches were also commonly consumed during times of famine (Green, 1984, 

107) during the medieval period.  

 

Chaff  and wild taxa  

An interesting observation from the plant assemblage is the general absence of cereal chaff, pulse 

crop chaff (pods and bracts) and weed seeds from the samples, especially considering the volume of 

crops recorded. This suggests that the material dried at the site was essentially a clean crop. The 

absence of chaff from a carbonized cereal assemblage can indicate that cereals were either being 

prepared for long-term storage, transport or for grinding and milling. The gathered crop would 

require full processing (removal of chaff and weeds) prior to storage to prevent spoilage of the crop. 

After a harvest, the crop goes through a series of processing procedures where the product (grain) 

and the various by-products (chaff, straw and weed seeds) are separated from each other (van der 

Veen, 1989).  This process would have left behind a higher concentration of chaff remains and weed 

seeds and therefore suggests that this activity was carried out at another location and that the 

material being brought to the site was already processed. 

 

The presence of wild taxa, in the form of knotgrass, curly dock, wild radish/charlock, goosefoot and 

bedstraw, was also significantly low. Since these remains were carbonized, the most likely 

explanation is that they were accidentally charred as a fuel source or inadvertently with gathered 

foodstuffs. Various references from the medieval period document the use of wild plants as 

condiments or flavouring (McClatchie, 2003, 401).  Species of dock (Rumex sp.) are said to have 

been used to flavor meat and fish (Moloney, 1919, 39) and to have been used in salads (Lucas, 

1959, 137). Certain species were also used as a setting agent in dyeing garments (Moloney, 1919, 

39), while bedstraw was a source of red dye (Hall et al, 1984, 59). Knotgrass and charlock seeds 

have been recorded from faecal deposits at Fishamble Street, Dublin (Geraghty, 1992, 120) and 

Dundalk (Geraghty, 1992, 119-20), indicating consumption. Wild radish/charlock was also recorded 

in Viking Dublin and was possibly used to flavour food (Mitchell, 1987, 26). A possible Allium sp. 

seed was also recorded from the Bective Abbey samples. This genus includes the species of onion, 

garlic and leek and could represent the presence of vegetable consumption at Bective Abbey. 

Hazelnuts are a common natural foodstuff and would have been gathered for consumption or 
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brought to the site attached to woods for fuel or building. Since hazelnut shell was relatively absent 

from the site and therefore it is difficult to fully ascertain the exact nature of this material.  

4.4.2   Distribution  of  archaeobotanical  remains    

The  majority   of   the   plant   remains   recorded   from   Season   2010  was   recovered   from   deposits   and  

features  excavated  in  Cutting  2,  most  notable  from  F133,  F148,  F152,  F156,  F160,  F161  and  F171  and  

Cutting  3  (F205  and  F206)  (Fig.  4).      

  
Archaeobotanical   remains   from   the   Season   2011   excavations   were   predominantly   recorded   from  

drain  HF16  and  drain  LF06,  both  from  Phase  1  and  a  charcoal-‐‑rich  layer  HF11  representing  Phase  2  

(Fig.  5).  

  

  

  
  

            Figure  4  
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                                   Figure  5  
  

  

The  high volume of cereal grain recorded at Bective Abbey in indicative of crop drying activities 

associated with the corn drying kiln recorded during Season 2010.  Corn drying kilns were an 

integral part of the crop processing practice and were still utilized in parts of Britain and Ireland up 

to the last century. These kilns suggest the drying of crops in bulk to cater for an increase in 

population and therefore demand, as well as accommodating for the wetter climates. During the 

medieval period, such kilns were constructed and used for a number of reasons as discussed in 

(Scott, 1951; Monk, 1983): 

 

- To dry the unthreshed crop prior to threshing 

- To allow for the dehusking and removal of awns from hulled grain 

- To harden the grain for grinding 

- To kill the germinating grain after malting 

- To improve the storage properties of the grain (killing pests and driving off excess 

moisture) 

  
This type of activity would have required a level of management and technique, which would have, 

perhaps, been common in an organised community such as Bective. These sites may also have acted 

as economic centres, where large volumes of cereal grain would have been brought to the site for 

storage, trade, as tribute or as payment of tithe. This may have been an industry on its own, where 

bulk crops were distributed to nearby urban centres for selling and trading. 
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The dominance of wheat and oat suggests that these were the crops primarily processed or dried at 

Bective Abbey during this period of activity. The general lack of crop chaff and weed seeds would 

suggest that the grain was being dried to harden it for grinding/milling or for long-term 

storage/transport or animal fodder (oat).  The low occurrence of barley could indicate that a crop 

rotation cycle was in progress. This was a common arable practice during the medieval period as it 

helped to increase the nutrient value of the soils. Since barley and wheat require different nutrients 

to grow, they were rarely planted together. This agricultural system would have proved successful 

in producing a superior crop. 

 

The high occurrence of charred crop remains together with the high charcoal content recorded 

indicates that the kiln had burnt down on at least one occasion. Here the superstructure of the kiln 

and the grain being kilned had collapsed down into the bowl. The absence of oxygen in the 

smothered fire would have further promoted the charring of grain. The regular use of fire as part of 

the cereal processing would have increased the risks of accidental burning occurring in these 

structures (Fenton, 1978, Evans, 1957, 123). For this reason these features were located outside the 

main settlement, as stipulated in the medieval  Irish laws tracts, where kilns had to be placed within 

so many paces of a dwelling (Evans, 1957).  

 

The fact that the grain was left in situ indicates that the kiln was not properly cleaned out and may 

have been abandoned. This kiln debris was subsequently raked out and spread over a wider area, 

most probably to the east (Cutting H), which would account for the high crop content from H11. 

The periodic cleaning of the kiln would have produced large quantities of charred grain, which 

would have been dumped into nearby open features, such as ditch fills F205 and F206 in Cutting 3 

(Season 2010) and drain HF16 (Cutting H) and LF06 (Cutting L) from Season 2011. It is also 

possible that this debris was spread out and used as a levelling deposit to facilitate a new phase of 

building at the site. 

 

It must be remembered however that the assemblage analysed as part of this project represents just a 

snapshot of the grain and plant remains destroyed during kilning activities at a particular time, so all 

interpretations are based only on the assemblage that has survived. 
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5. PART B: CHARCOAL REMAINS  

  

5.1   Charcoal  Identification  Analysis  

Quantifying  charcoal  samples  can  be  difficult  as  many  wood  species  can  be  affected  by  heat  in  

different  ways  and  hence  become  fragmented  into  an  arbitrary  number  of  fragments.  Due  to  the  

potential  for  a  very  high  number  of  charcoal  fragments  from  the  samples,  a  representative  sample  

of  100  charcoal  fragments  (Keepax,  1988)  were  randomly  chosen  from  larger  samples  for  

identification  and  analysis.  In  the  case  of  smaller  samples  all  charcoal  fragments  present  were  

identified.  The  charcoal  fragments  of  each  species  identified  were  counted,  weighted  (grams)  and  

bagged  according  to  species.  

  

All  dried  flots  and  retents  were  sieved  through  a  bank  of  sieves  (2mm,  1mm  and  0.5mm)  to  separate  

the  larger  charcoal  samples  from  the  much  smaller  charcoal  fibres,  which  would  prove  more  

difficult  to  identify.  The  larger  sized  charcoal  fragments  (>3mm  in  width)  were  fractured  to  view  

the  three  planes  [transverse,  radial  and  tangential  sections]  necessary  for  microscopic  wood  

identification.  The  wood  species  identifications  were  conducted  under  a  metallurgical  binocular  

microscope  using  incident  light  and  viewed  at  magnifications  of  100x,  200x  and  400x  where  

applicable.    

  

Wood  species  identifications  are  made  using  wood  reference  slides  and  wood  keys  devised  by  

Franklin  and  Brazier  (1961),  Schweingruber  (1978),  Hather  (2000)  and  the  International  Association  

of  Wood  Anatomists  (IAWA)  wood  identification  manuals  and  (www.lib.ncsu/edu/insidewood)    by  

Wheeler,  Bass  and  Gasson  (1989).  

  

5.1.2   Details  of  charcoal  recording    

The  ring  curvature  of  the  charcoal  recorded  was  noted  –  for  example  weakly  curved  annual  rings  

suggest  the  use  of  trunks  or  larger  branches,  while  strongly  curved  annual  rings  indicate  the  

burning  of  smaller  branches  or  trees  (Fig.  6).  Insect  infestation  is  usually  recognised  by  round  holes,  

and  is  considered  to  be  caused  by  burrowing  insects.  Their  presence  normally  suggests  the  use  of  

decayed  degraded  wood,  which  may  have  been  gathered  from  the  woodland  floor  or  stockpiled  

material.    
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           Figure 6.  Ring curvature (after Marguerie and Hunot 2007 1421, Fig. 3) 

  

  

5.2   Charcoal  from  archaeological  sites    

Charcoal  is  the  product  of  chemical  reactions  that  occur  when  wood  is  heated  (i.e.  thermal  

decomposition)  (Smart  and  Hoffman  1988,  172).  When  analysing  charcoal  from  archaeological  sites,  

it  is  presumed  that  fuel  would  have  been  gathered  close  to  the  site,  and  therefore  should  represent  

local  woodlands  (Principle  of  Least  Effort)  (Shackleton  and  Prins  1992).  It  must  be  considered  

however  that  the  charcoal  recorded  from  archaeological  sites  represents  only  those  wood  species  

that  a)  were  chosen  to  be  burnt  and  b)  that  were  preserved  and  not  burnt  away  to  ash.  It  is  also  

likely  that  many  of  the  species  recorded  were  abandoned  structural  timbers  or  wood  brought  to  the  

site  for  uses  in  construction  works  or  other  activities  are  later  reused  as  firewood.  

  
  
5.3 Results 

 

The wood species recorded as part of the charcoal analysis from Bective Abbey Season 2010 and 

Season 2011 was very similar in composition. Seven wood species totalling 3640 identifications 

were recorded from medieval deposits and features excavated during both seasons. The assemblage 

was dominated by ash (Fraxinus excelsior) (47%) and oak (Quercus sp.) (35%), followed by hazel 

(Corylus avellana) (12%). Lower occurrences of Maloideae spp. (pomaceous fruit woods) (4%), 

willow (Salix sp.) (2%), blackthorn (Prunus spinosa) (<1%) and cherry-type (Prunus sp.) (1%) were 

also recorded Fig 7. The pomaceous fruit wood group is made up of apple (Malus sp.), hawthorn 

(Crataegus sp.), pear (Pyrus sp.) and whitebeam/rowan (Sorbus sp.). These wood species are 

anatomically very similar to each other and in the absence of bark, buds and leaves they can be very 

difficult to separate. 

 

The results of the charcoal identification analysis from Season 2010 are presented in Table 5 and 

Season 2011 presented in Table 6.  
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  Figure 7  
  
  
The growth rings from approximately 30% of the oak, ash and hazel charcoal recorded particularly 

from charcoal-rich deposit H11 were strongly curved, indicating they derived from small-medium 

branch wood (50mm-100mm diameter). The growth ring composition from the ash and oak samples 

was relatively even, which suggests that the wood was growing in a suitable environment, possibly 

in open clearings, where these species could growth without restriction. The charcoal identified was 

largely free of any obvious insect holes or degradation, which suggests that the wood was not 

collected from the forest floor or in long-term storage, but burnt or used quickly after felling. 

  
  
5.5   Discussion  
  
5.5.1 Distribution and interpretation of charcoal remains 

Ash was the dominant species identified from Season 2010, most notable from features and deposits 

recorded from Cutting 2 (F141, F148, F160 and F171), Cutting 3 (F202) and Cutting 4 (F302) (Fig. 

8). Oak and hazel were also recorded from the majority of the features analysed, although in much 

lesser concentrations. While values for pomaceous woods, blackthorn and willow were quite low, 

the former were most prevalent from Cutting 1 (F006 and F014), while willow was identified most 

notably from Cutting 2. 
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`           Figure 8 

 

Charcoal recorded from Season 2011 was not altogether dissimilar from the Season 2010 results. 

Ash was again the dominant species recorded, especially from HF1, however oak values were also 

quite high, particularly from deposit HF11 and drain HF16. While hazel, pomaceous woods and 

willow are also present, their values have decreased from those recorded during Season 2010 (Fig. 

9). 

 

Figure 9 
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The charcoal recorded as part of this project has revealed a distinct use of specific wood species at 

Bective Abbey during the medieval period. Ash and oak and to a lesser extent hazel are 

undoubtedly the woods of choice being selected and used at the site. All three species were 

commonly used in construction works and as fuel in specialized activities from the prehistoric 

period (O’Donnell, 2007). Ash timber is easily felled and split to produce long posts (Culter and 

Gale, 2000), suitable for building. The wood is hard and elastic, which is used in making 

agricultural implements and furniture (ibid). Whether fresh or dry, ash is considered the best 

firewood and its charcoal is highly regarded (ibid). Oak is traditionally the main wood of choice 

used in construction works in medieval Ireland. This species is easy to cleave and its heartwood 

timber is renowned for its durability and strength (ibid). Like ash, oak produces good quality 

charcoal which would have been an important component of the kilning process. 

 

Both hazel and willow have pliable but strong wood, which has proved a useful resource in the 

construction of hurdles, wattling, palisades and trackways  (Pilcher and Hall, 2001; Caseldine, 

1996). Hazel and willow also have a history of being coppiced, which refers to the regular 

harvesting of brushwood and lighter roundwoods from managed strands (Rackham, 1980). Willow 

also responds well to pollarding, another form of woodland management, which produces shoots 

suitable for wattle work, basketry and barrel hoops (Culter and Gale, 2000). The other woods 

identified at Bective Abbey (pomaceous fruit woods, blackthorn and cherry-type) all produce good 

quality charcoal and are likely to have been collected as part of the fuel stock. 

 

Charcoal-rich layers are generally interpreted as the remains of fuel debris, however the charcoal 

assemblage recorded from Bective is likely to be a mix of fuel remains and structural wood.  A 

portion of the ash and oak charcoal were noted as being small to medium roundwoods, which would 

reflect the burnt remains of a wooden structure. This would also support the interpretation put 

forward from the plant remains analysis (Part A), where the kiln in Cutting 2 had experienced a 

conflagration event and burnt down. Whether the charcoal recorded represents the remains of the 

kiln structure itself, or a larger building is difficult to fully ascertain.  Since no definite structural 

features (postholes and slot trenches) were recorded from this area of this site, it is difficult to 

ascertain if a barn or granary was present. Instead these could be the remains of wooden boundary 

walls, divisions or wind breakers that were erected to enclose the kiln and kiln activities. Upon 

destruction, these charred remains seem to have been spread across the site and dumped into many 

open features, similar to the cereal grain debris. The charcoal may have also been used as a form of 

fertilizer and spreading these charred remains may have been a deliberate action. Charcoal in and of 

itself isn't a fertilizer but an absorption medium. Due to its extremely high surface area, nutrients 

like nitrogen and phosphorus stick to the charcoal producing a slow release fertilizer which can help 

to alter the pH of soils. Charcoal would therefore have been extremely useful in maintaining and 

developing the Bective gardens. 
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The wood selection recorded would therefore suggest that ash, oak and hazel were specifically 

chosen primarily because of their timber quality. This selection would also imply that these species 

were readily available or accessible in the local woodland. A premise of wood analysis from 

archaeological sites is the theory that structural wood will probably be gathered from as near to the 

site as possible, for convenience. The weight and density of large trees would have prohibited them 

being carried long distances, presuming there was suitable material in the local vicinity. 

 

This oak-ash-hazel woodland at Bective would have been a valuable local resource in the context of 

the medieval period. Documentary evidence and pollen analysis has revealed that there was 

extensive woodland clearance during the medieval period in Ireland as a response to an increase in 

farming and population pressure (Ryan, 2000, 32; Mitchell and Ryan, 2001, 284). The depletion in 

this natural resource inevitably increased the economic value of local woodland during the medieval 

period (Mac Níocaill, 1971, 85; Tierney, 1998, 53). By the tenth century AD, medieval law tracts 

document the need for regulated woodland management and protection in order to provide a 

continuous supply of building materials (O’Sullivan, 1994). Another medieval tract discusses the 

value of certain tree species and classifies them on their economic importance (Mitchell and Ryan, 

2001, 284). Oak, ash and hazel were all considered to be high status species based on their timber 

quality or fruit production.. The inhabitants at Bective Abbey would have known the economic 

value of these species and may even have had jurisdiction over local managed woodland or priority 

to use certain woods. 

 
 
6. SUMMARY 

 

The analysis carried out on soil samples from Bective Abbey, Co. Meath has revealed that arable 

farming, in the form of crop drying, was being undertaken at the site during the medieval period. A 

clean crop of wheat and oat were primarily being dried potentially for grinding/milling or long-term 

storage or transport. Pulse crops and legumes were also being dried at the site, possibly for 

consumption or as animal feed. The kiln and associated wooden structures at Bective seem to have 

burnt down or was destroyed on at least one occasion, which accounts for the high charred grain and 

charcoal recovered from the site. Kiln waste was left in situ for the most part but seems to have been 

periodically dumped into many open pits, ditch and drain features nearby. The quantity and 

composition of crops recorded suggests that crop drying was a significant part of the Bective Abbey 

economy.  They may have specialized in bulk crop drying, storage or distribution during the 

medieval period and may have facilitated a larger rural community. While there was no obvious 

evidence for vegetables or other garden plants, the presence of an onion/garlic/leek seed could 

potentially indicate one vegetable type being cultivated at Bective.  
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The preponderance of oak, ash, willow and hazel at the site suggests that these species were in 

plentiful supply in the local woodland and may even have been part of a managed forest. These 

species were selected for their timber quality and used as fuel and in construction works at the site.  

 

 

7. RECOMMENDATIONS 

 

 

1. A record of the methodology and results of this analysis should be included in any final 

report 

 

2. All flot samples and sorted plant remains associated with Bective Abbey should be 

permanently retained by the National Museum of Ireland in accordance with the National 

Monuments Act 1930 (Section 2) and the National Monuments Act 1994 (Section 9) for 

future archaeobotanical and charcoal research studies to be carried out 
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Table  1.  Season  2010  Soil  Samples  
  

Cutting Number Feature Number Sample Number 
1 F001 001 
1 F006 002 
1 F008 003 
1 F015 004 
2 F118 005 
2 F128 006 
2 F129 007 
2 F133 008 
2 F141 009 
2 F144 010 
2 F148 011 
2 F152 012 
2 F156 013 
2 F159 014 
2 F160 015 
2 F161 016 
2 F164 017 
2 F165 018 
2 F171 019 
2 F174 020 
3 F202 021 
3 F205 022 
2 F206 023 
3 F207  024 
3 F209 025 
3 F211 026 
4 F302 027 
4 F307 028 
4 F312 029 
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Table  2.  Season  2011  Soil  Samples  
  

Cutting Feature 
Number 

Sample 
Number 

Soil Sample 
Volume (litres) Feature Description 

Cutting H 

H13 2 10 litres Charcoal-rich clay - possible kiln spread/overspill 
H06 5 2.5 litres Loamy clay deposit 
H11 12 10 litres Charcoal-rich layer located at W side of Cutting H 
H11 13 10 litres Charcoal-rich layer located at W side of Cutting H 
H11 14 10 litres Charcoal-rich layer located at W side of Cutting H 
H11 15 10 litres Charcoal-rich layer located at W side of Cutting H 

H11 16 10 litres Charcoal-rich layer located at centre of Cutting H, within the 
'stone struture'  

H11 17 10 litres Charcoal-rich layer located at centre of Cutting H, within the 
' square stone struture'  

H11 18 10 litres Charcoal-rich clay - possible kiln spread/overspill. Located 
N end of Cutting H, overlying H16 (flue/drain cut) 

H11 19 10 litres 
Charcoal-rich clay - possible kiln spread/overspill. Located 
N end of Cutting H, overlying and to the E of H16 
(flue/drain cut) 

H11 23 0.25 litres Charcoal-rich layer located inside stone structure, W of 
stone-lined drain 

H11 24 0.25 litres Charcoal-rich layer located inside stone structure, W of 
stone-lined drain 

H11 21 0.25 litres Charcoal-rich layer located inside stone structure, W of 
stone-lined drain 

H11 22 0.25 litres Charcoal-rich layer located inside stone structure, W of 
stone-lined drain 

H16 3 10 litres Charcoal-rich overlay of possible flue/drain feature H16, 
located to the E in Cutting H 

H16 5 10 litres Charcoal-rich overlay of possible flue/drain feature H16, 
located to the N in Cutting H 

H16 6 7 litres Charcoal-rich overlay of possible flue/drain feature H16, 
located to the N in Cutting H 

H16 7 7 litres Charcoal-rich overlay of possible flue/drain feature H16 

H16 8 7 litres Charcoal-rich overlay of possible flue/drain feature H16, 
located W of flue/drain feature 

H16 9 7 litres Charcoal-rich overlay of possible flue/drain feature H16 

H16 10 5 litres Charcoal-rich overlay of possible flue/drain feature H16 

H16 11 5 litres Charcoal-rich overlay of possible flue/drain feature H16 

H16 15 8 litres Charcoal-rich overlay of possible flue/drain feature H16 

H26 1 5 litres Fill of posthole, E of flue/drain H16 

Cutting J 
J04 6 0.1 litres Charcoal-rich deposit at NE side of Cutting J 
J04 7 0.1 litres Charcoal-rich deposit at NE side of Cutting J 
J05 8 0.1 litres Loamy 'garden' soil  

Cutting L 

LF03 5 5 litres Clay fill of curved stone wall/structure at S end of Cutting L 

LF06 1 5 litres Charcoal-rich fill of drain located to the E in Cutting L 

LF06 5 10 litres Fill of possible drain at E end of Cutting L 
LF06 6 10 litres Fill of possible drain at E end of Cutting L 

LF06 2 10 litres Charcoal-rich fill of stone-lined drain, located to the E in 
Cutting L 
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Illust. 1. Soil Sample Grid Plan 1 – Phase 1 (after Stout, 2012) 
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Illust. 2. Soil Sample Grid Plan 2 – Phase 2 (after Stout, 2012) 
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