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Charred Grain Assemblages from
Roman-Period Corn Driers in Britain
By MARIJKE VAN DER VEEN

This paper presents a review of the botanical evidence for the function of so-called ‘com-driers’
from Roman-period Britain. The charred grain assemblages associated with corn-driers Sfrom
twenty-one sites have been analysed. The results indicate that these kilns should be regarded as
multi-functional structures; both the roasting of germinated grains for the production of malt and
the parching/drying of grain in preparation for consumption and storage are functions implied by
the botanical evidence. The need for further experimental research is identified.

INTRODUCTION

Corn-driers have been described as the most easily identifiable agricultural structures
found in Roman Britain (Morris 1979). Over one hundred examples have been found
to date. They all contain a stoking area, flues, and a drying floor. Several types have
been distinguished, but structures with a T-shaped flue design appear the most
common (Morris 1979). While there is a small number of kilns dated to the first
century, and a few more to the second century, the vast majority belong to the third and
fourth centuries. Their distribution is restricted to southern and eastern areas of Britain,
with a cluster in Humberside forming the northernmost record (Morris 1979). It is
difficult to see this distribution as being entirely caused by a bias in recovery as these
structures are so easily recognizable, but the different amounts of archaeological work
carried out in the south compared to the north may well have influenced the picturetoa
certain extent.

The presence of charred grain in the flue and stoke-hole areas of these structures
probably gave rise to their interpretation as corn-driers (Cocks 1921-22; Goodchild
1943), and this interpretation remained more or less generally accepted until an article
by Reynolds and Langley in this Journal in 1979 and a later article by Reynolds in 1981.
In these two papers the results of a series of experiments with two reconstructed
corn-driers carried out at Butser Ancient Farm were presented. The excavated remains
of a rectangular corn-drier from Foxholes Farm, Hertford (Partridge 1976), and the
T-shaped corn-drier from Barton Court Farm, Oxfordshire (Miles 1986), formed the
models for the reconstructions. The experiments were designed to test the validity of
the interpretation of these structures as corn-driers. The conclusion reached was that
‘unless the grain is spread so thinly on the floor as to be uneconomic of time and effort,
the mechanics of these structures with their solid floors are such that they cannot be
considered to be effective for the purpose assigned to them’ (Reynolds 1981, 43).
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Instead, an alternative function was put forward, suggesting that these structures were
used as malting floors. Again experiments were carried out and the resultant malt was
found to be quite suitable for the manufacture of ale (Reynolds and Langley 1979;
Reynolds 1981). The suggestion that these kilns were used as malting floors concurred
with the find of germinated spelt grain at the corn-driers at Catsgore, Somerset
(Hillman 1982), and Barton Court Farm, Oxfordshire (M. Jones 1986).

During the last ten years many new samples of carbonized grain found associated
with corn-driers have been analysed and evidence is now available from twenty-one
different sites. The composition of these samples has provided further information
regarding the function of these structures. Most of the information is awaiting
publication. This article presents a review of this new evidence.

FUNCTIONS

The exact make-up of the assemblage of charred plant remains found in a corn-drier
will vary according to the purpose for which the kiln was used. A detailed list of
possible functions based on Morris (1979), Monk (1981), and Hillman (1982), is given
here, followed by a description of the type of assemblage such an activity would
produce:

1. The drying of whole ears, or even sheaves, especially after a wet summer. It has
often been suggested that this practice was necessary in northern and western parts
of the country because of the wetter climate and shorter growing season in these
areas, and a number of historical references mention this practice.

2. The drying of whole ears of spelt wheat for ‘greencorn’. In southern Germany spelt
is harvested at the milk-ripe stage and dried or smoked prior to threshing and further
processing. The grain is used whole in soups or ground into flour (Kérber-Grohne
1987).

3. The parching of fully ripe spikelets of glume wheats (both emmer and spelt) in order
to render the glumes brittle and facilitate their removal by pounding and subsequent
winnowing. This could also have been applied to free-threshing cereals such as
hulled barley or oat, to facilitate the removal of the lemmas, although in the case of
barley the grain is usually dried rather than parched prior to dehusking. Once the
barley grains are dry, a little moisture is applied to the grains, which are then
pounded or milled to remove the hulls (Hillman pers. comm.).

4. The drying of fully processed grain prior to bulk storage, in order to dry the grain
sufficiently to prevent spoilage (germination or insect attack), to stop further
spoilage of a crop in which some of the grain has started to germinate (e.g. after a
wet harvest), or to kill any insects already present. Storage of grain sealed in
underground pits does not require the drying of the grain, as the accumulation of
carbon dioxide given off by initial germination halts further germination and kills
the insects (Reynolds 1974). With storage in large granaries above ground the
unwanted germination of the grain and infestation by insects or fungal disease can be
prevented by reducing the moisture content to ¢. 11 per cent and the temperature to
below 15°C (Gentry 1976; Morris 1979).

5. The drying of fully processed grain to harden it prior to milling. Soft grain can clog
up the querns.
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. The roasting of germinated grain to stop the germination process, a method used in
the brewing of beer. Malt is produced in the following manner: the grain is steeped
in water and then turned out on a floor in a heap or ‘couch’. The grain germinates —
a process known as ‘chitting’. When the modification of the endosperm is sufficient
(roughly when the length of the sprouts (‘coleoptiles’) has reached the length of the
grain) the germination process is stopped by putting the grain (now known as ‘green
malt’) into a kiln and roasting it (*curing') with hot air. This produces the malt which
forms the main raw material in the manufacture of beer (Brown 1983; Corran 197s).

The processing of cereal crops after the harvest follows a series of well defined stages
during which the product (the prime grain) and the various by-products (straw, chaff,
and weed seeds) are separated from one another. Carbonized remains of these products
and by-products can be recognized as such by their specific composition. These
different stages of crop processing and the plant assemblages that they produce, have
been described in detail by Hillman (1981). In the description below of the plant
assemblages expected to be associated with the different functions of the corn-driers,
spelt wheat and barley have been taken as examples. The assemblages are described
using Hillman's stages of crop processing.

The drying of whole ears (functions 1 and 2) would, in the case of an accidental fire,
produce an assemblage of charred plant remains consisting, in the case of spelt wheat,
of approximately equal quantities of spelt grains and glume bases, half as many rachis
internodes, straw fragments, and large amounts of weed seeds (Hillman’s stage 2}, and,
in the case of six-row barley, of a ratio of three grains for each <internode, straw
fragments and weed seeds. The grains would be immature and probably distorted by
charring due to their high moisture content at the moment charring took place.

The parching of fully ripe spikelets of spelt (function 3) would also produce
assemblages with approximately equal quantities of grain and glume bases (Hillman'’s
stage 8), but the larger straw nodes and weed heads would have been removed during
coarse sieving prior to drying. The grains would be mature and well formed. The
drying of fully ripe grains of barley would produce assemblages with barley grains,
weed seeds of similar size to the grains and the occasional internode (Hillman’s stage 8).

The drying of fully processed spelt grain prior to bulk storage or milling (functions 4
and 5) would produce similar assemblages either of naked spelt grains and only small
amounts of glume bases and weed seeds of the same size as the grain (the product of
Hillman's stage 12), or of naked grains free of all chaff and weed seeds (the product of
Hillman's stage 14). If the grain was dried to halt further spoilage of a crop some
germinated grains would be expected. It is difficult to give an exact figure for the
percentage of germinated grains in such a case, as no research has been done on this
aspect. Here a rather arbitrary figure of less than 15 per cent has been chosen, in the
assumption that crops which were spoiled for more than 15 per cent would be
consumed straight away, rather than dried for storage. While bulk storage of grain can
be in fully processed state, in regions with wet summers the grain is often stored as
semi-cleaned spikelets (after Hillman's stage 7) rather than as clean grain, as the
presence of the glumes helps prevent spoilage of the grain (Hillman 1981). In this case
the assemblage of function 4 would be indistinguishable from that of function 3. Inthe
case of barley the assemblages from fuctions 3 and 4 would be indistinguishable, as
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barley stored for fodder would not be dehusked. In fact, hulled barley rather than
dehusked barley might have been used for function s as well.

The assemblage produced by the roasting of germinated grain (function 6) would con-
sist almost entirely of grains which had germinated prior to charring and large numbers
of detached sprouts or coleoptiles. Glume bases and large weed seeds could be present as
well if the grain was allowed to germinate in spikelet form. The grains would be mature
and well developed, but have a wasted base and concave faces due to germination. The
percentage of germinated grains is expected to be more than 75 per cent.

Thus, while the assemblage of function 6 is easily distinguishable from the assem-
blages of functions 1 to 5, the different drying functions produce more similar
assemblages, although functions 1 and 2 should be distinguishable from functions 3, 4,
and 5. Functions 4 and s will produce assemblages different from function 3 if fully
processed grain was used. It may however, be difficult to interpret assemblages in
which the percentage of germinated grains is greater than 1§ per cent, but less than 75
per cent. In these cases material from function 4 or 6 may have become mixed with
other grain. In the case of barley functions 3, 4, and 5 are not distinguishable.

Before looking at the archaeobotanical evidence, it is important to point out two
factors which may distort the pattern. First of all, there is documentary evidence that
the favourite fuel for all forms of grain parching, and especially malting, was a mixture
of straw and chaff together with some wood and/or peat (Hillman 1982). Glume bases
of wheat, rachis internodes, awns, straw nodes, and weed seeds are therefore likely to
be present in the ashes of the stoke-pit and could have become mixed with the charred
grains from the drying floor, thereby complicating the picture. The mixing could have
occurred when grain which had trickled down through the floor of the drying chamber
(for a discussion of floor construction, see below) was raked out of the flues towards the
stoke-pit, or when some of the chaffin the stoke-pit was carried by the draught into the
flues underneath the drying floors. In cases where glume bases used as fuel have
become mixed with material from the drying floor, it may be impossible to distinguish
between functions 3, 4, and .

Secondly, charring experiments on grains, chaff, and straw elements of different
cereal species have demonstrated that some components (and, to a lesser extent, some
species) were more readily carbonized or destroyed than others (Boardman and Jones
1990). Under some conditions the glumes of spelt wheat could burn away before the
grain was destroyed. Consequently, the absence of glume bases when grains survive
cannot necessarily be taken to reflect the original assemblage. On the other hand, a
predominance of glume bases cannot be the result of differential survival, as grain
always survives charring as well as, or better than, glumes (Boardman and Jones 1990).
The overall preservation and degree of distortion of the cereal grains may offer some
means of assessing the likelihood of chaff absence due to differential preservation.
Equally, the presence of silicified chaff fragments such as awns and glume tips, can
provide information regarding biases in the charred seed assemblage due to differential
combustion (Robinson and Straker in press). Despite the fact that both these factors can
make the interpretation of the plant assemblages more difficult, the composition of the
samples can still be used to limit the range of possibilities. Both factors relate
specifically to the distinction between functions 3. 4, and 5.



306 BOTANICAL EVIDENCE FROM CORN DRIERS

BOTANICAL EVIDENCE

In the last ten years many new samples of carbonized grain found associated with
corn-driers have been analysed and botanical evidence is now available from twenty-
one different sites. The composition of these samples has provided some further
evidence for the function of these structures. It is important to realize, however, that
while these samples each may consist of the rake-outs or cleanings of one or more
firings, they are likely to represent only the last usage of the oven, which may not have
been typical of the use of the structure throughout its life-span. The botanical evidence
available to date has been summarized below and in Tables 1 and 2.

At the excavations at the Old Gaol in Abingdon, Oxfordshire, one very small sample from a
corn-drier was collected. It contained only sixceen cereal grains (mainly wheat) and fifty weed seeds
(M. Jones 1975). The sample is too small to allow a reliable interpretation, but the weed seeds may
represent the use of fine-sieving residues as fuel,

From the Roman villa at Bancroft. Milton Keynes. Buckinghamshire, a single sample was
examined from a late first/early second century corn~drier (Pearson pers. comm.). The sample
consisted of a very large number of spelt glume bases, smaller amounts of rachis internodes (some
belonging to a free threshing hexaploid wheae), relatively few wheat grains and some weed seeds, as
well as detached coleoptiles. The ratio of glume bases to wheat grains is s0:1. While the percentage of
germinated grains is only ¢. 20 per cent, the number of detached coleopriles is twice as high as the total
number of grains with a ratio of 247:103. The assemblage is interpreted as evidence for function 6: the
roasting of germinated grains for malting. The remains consist of the waste products of this process
(detached coleoptiles removed from the roasted grains are re-used as fuel and mixed with glume bases
used as fucl), rather than the remains of the accidentally bumt product (sprouted grains), hence the
low percentage of sprouted grains (Pearson and Robinson pers. comm.). ,

At Barton Court Farm, Abingdon, Oxfordshire, seven samples from two T-shaped corn-driers
were analysed. The composition of the plant assemblages was found to vary substantially (M. Jones
1986). The two samples from corn-drier 732 contained fewer glume bases that spelt grains (ratios of
¢.0.7:1). The very high numbers of weed seeds in the sample near the ash-pit suggests the use of
fine-sieving residues (weeds and glume bases) as fuel. The samples either represent a mixture of fully
processed grain from the drying chamber with glume bases and weed seeds used as fuel, or spele
spikelets from the drying chamber mixed with weed seeds from the stoke-pit. The relatively high
numbers of barley grains (30 to 45 per cent of the total number of cereal grains) suggests that the oven
Wwas used to process both barley and wheat, probably on separate occasions. In the five samples from
corn-drier 849 the ratios of'spelt glumes to grains varied from 0.2:1 and 0.6:1 to r.s:rand 2.3:1. [tis
possible that these glumes and grains originally belonged to the same spikelets but had become
separated. Itis also possible that the grain had become mixed with various amounts of the remains of
the fuel. The ratio of weed seeds to cereal grain was considerably lower than in the samples from
corn-drier 732. The samples also contain barley grains (20 to 35 per cent of the total number of
cereals). These probably represent the remains of a previous crop being processed. The samples from
both comn-driers contained a small number of germinated grains (less than 10 per cent), butas up to 60
per cent of the cereal grains were so badly preserved that the presence or absence of germination could
no longer be established, this figure could be higher (M. Jones, pers. comm.). As the percentage of
germinaced grains is crucial in distinguishing between functions 4 and 6, it is not possible to establish
the function of these two corn-driers. The presence of some germinated grains did, however,

encourage Reynolds to test the hypothesis that these structures may have been used as malting floors
(Reynolds and Langley 1979). The relative proportions of wheat and barley in the samples suggestthe
presence of residues of more than one usage.

At Catsgore, Somerset, nine out of the ten samples from five corn-driers contained spelt grains,
almost all of which had germinated. and large numbers of detached coleoptiles, which were
interpreted as representing the production of malt (function 6) (Hillman 1982). Seven out of these nine
samples also contained spelt glume bases, large numbers of awn fragments, some weed seeds, and
small quantities of wood charcoal. These were interpreted as the remains of fuel which had become
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i i i en the oven was cleaned out. The tenth sample contained a large amount of
gv‘:)c:c‘l::tl'}::;l:lc E:)zcllxtlsc;!;f, and only a small number of grains, none of whxch. had germinated. Tlus
sample was int'erprctcd as spikelets which were being parched prior to pounding (function 3) m!xeg
with chaff used as fuel, or clean grain which needed furcher drying prior to storage (function 4) mixe

1 1 1982).
m;?xc?:rg l;se:dw;:riuiz(ll;f:? f:'::)mg ﬁv)c corn-driers at Cawkwell, Lincolnshire, all dated to the late
second to Fiate third century. All were ‘cigar-shaped’, without evidence for any super-gtructurc:_
(Carruthers 1989). One corn-drier (C) contained fully prqcesscd barley, three contained a mixture of
barley and wheat (A, D, and E), while one contained mainly spclt glume bases (B). As th; %}x:‘amls in
corn-driers A, D, and E were badly preserved the exact proportions of barley ?nd_ wheat aredi Dcuht to
calculate, but in corn-driers A and E there was more barley thm'whgat. while in corn-drier D t };:rc
was more wheat than barley. All three corn-driers appear to contain mixtures of residues of mor; than
one usage. The poor state of preservation of the grain may point to the absence of glume bases u_cI-._ ltxo
differential preservation. There was no evidence for deliberate germination of the gram.[ e
assemblages from corn-driers A, C, D, and E point to functions 3, 4, or 5, while the assemblage from
com-~dricr B only provides cvidence for the usc of spelt ghaﬂ' as fuel (Car_ruthcrs~ ‘1‘980;).P . Ch

Two very small samples from a T-shaped corn-drier in the Roman Villa at Chew Par! { : ;:w
Valley Lake, Somerset, contained 14 grains of whﬁa:. some possxbly_spck. and three grains of bacley

. assemblage is too small to allow an interpretation.
(H"I"lll:::ckslazgw'rfl::n: a late }.%omzn corn-drier (F12) a site K, Culver Street, Colchester, Esscfc.
contained very small quantities of free-threshing grains (bread/club wheat, barley, r}'c. ;)ats), ;n
addition to one seed of horse bean, and a few weed sceds‘(Murph_y 1985). The samp es rlonf thc
stoke-pit and flue contained very little material (twenty-six and nineteen segds rcspclcnvc y); t ;
sample from the interior contained 124 seeds. This sample may represent the drying of fg ly proc_:essbcl
grain (functions 3, 4, or 5). However, the fill also produced Late Sa.xon pottery apd it is conceivable
that the structure was re-used at this time. Also at Cuiver Street, Site ], a small pile of charred grain
was found in the corner of a room, consisting of germinated grains of spele wheat and/or cmmcx;J and
some barley (nine per cent). Almost all the grains had germinated with sprouts extending for ; c;_ut
halfto two-thirds of the grain length. The sample was interpreted as a deposit of malt, stored ready for
brewing, which was charred during the Boudiccan sack of the town (Murphy 1985). he R
Four samples were analysed from a late 3rd/early 4th century T-shaped corn~drier at ¢ ﬂe ofr_n;n
villa site at Dan-y-Graig, Glamorgan (Caseldine 1939). One sample (078) came 'fmfn’ the uclo [¢ ;
kiln, the remaining three (071/072, 042/1, 042/2) came Eron} an associated vqnd (pit?). Sample 07
consisted largely of cleaned spelt grain, wich smaller quantities of barlc): grains and sqmcden:_n;er,
representing the product of Hillman's stage 12. The samples from the ‘void" all consiste .of ine
sieving residues (the cleanings of Hillman's stage 12), of glume bases and weed ‘seegis; The grain ro:lr;
sample 078 is mature with little evidence of germination. The samples from the vqtd contained sma
numbers of sprouted grains and detached coleoptiles. Due to the poor preservation of the grains u}
these samples, the exact percentage of germinated grains cannot be calculated. The composition of
sample 078 points to function 4, or s, though function 3 cannot be ruled outAduf.- to thc_ possibility o
differential preservation of the spelt chaff. While the samples from the ‘void' mainly represent
evidence for the use of spelt chaff as fuel, they also contain some tentative evidence for function 6
ine 1989). )

(Clz\lsic:l::msam:l;)wm collected from a possible corn-drier at Dorchester, County lr!all excavations,
Dorset (Ede forthcoming). The interpretation of this oval shapcc‘i feature as a corn-drier was based on
the similarity of its appearance to the post-Roman corn-driers at Poundbury (Monk 1987b).
However, the sides and bottom of the feature did not show signs of burning, and the stones found
inside the feature were also not burnt (Ede forthcoming). Of the nine samples, four contained very
few plant remains. The remaining five samples contained clean grain, virtually no chaffand few weed
seeds, with the exception of sample 5350 which contained more weeds than grains, Ix} all samples
barley was the dominant crop, but emmer/spelt and bread wheat were also present, varying from 2 to
40 per cent, indicating that the samples consist of a mixture of more than one drying event. There was
no evidence of sprouted grain. The samples suggest that the feature (if it was a corn-drier) was used for
functions 3, 4, or §.
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TaBLE 1: Summary of the Data b
&
Name Site Date Crop % Ger- No. of Use of Chaff Reference
minated Ident.* Charred Silicified
Abingdon n.r. n.r. wheat/barley — 76 - — Jones M. 1975
Baucroft villa Roman vila  172C  spele 20% s000+ fucl — Pearson pers. comm.
Barton Court R/B sct. 4C spelt/barley <10% 5000+ ?fuel — Jones M. 1086
Farm
Catsgore R/B set. 4C spelt 95% 6000+ fuel — Hillman 1982
Cawkwell R/B ser. 2/3C barley/spele <1% 10,000+  ?fucl — Carruthers 1989 3
Chew Park Romanvilla 4C wheat/barley — 17 —_ — Helback 1977 3
Colchester Roman town 4C**  bread wheat/ —_ 169 — — Murphy 1985 :z’
barley/ryc 5
Dan-y-Graig Roman villa  3/4C spele —_ 5000+ fucl fucl Cascldine 1989 =
Dorchester R/DB set. 3/4C barley/wheat — 4000 —_ — Ede torthcoming m
Farmoor R/B set. 3/4C  speke — 445 fuel —_ Jones M. 1979 s
Fengate Farm R/B sct. 4C spelt n.r. 1341 — —_ Murphy 1984 4
Foxholes Farm  R/B set. 3/4C  emmer/spelt — 211 — — Monk 1982 (z,
barley — 850 — — m
Hibaldstow R/B sct. 4C spele 90% 5600 — — Straker 1978 3
Leicester Romanvilla n.r. spelt n.r. 246 fucl fucl Jones G. 1982 g
Mucking R/B sct. 3C spelt 95% 3000+ — — Van der Veen 1988a o
Poxwell R/B kiln n.r. spele 7% 624 — — Jones G. 1983 9
Tiddington R/B set. 2-4C  spele <30% 37,000 fuel — Moffett 1986 Z
Upton St R/B set. 3/4C spelt/bread — n.r. — — Clark 1971 [v)
Leonards wheat 2
Wasperton R/B set. 4C spele n.r. n.r. fuel — Bowker 1987 =
bl barley — n.r. —_
Welton Wold R/B set. 1~sC  spelt/barley 2% + 6000+ fuel fucl Straker 1986
Wendens Ambo  R/B set. 2/3C spelt/bread —_ 2329 — — Jones G. et al. 1982
wheat
Key: nr. = ¢ recorded.
* = charred awn and lemma fragments and all silicified chaff excluded.
*¥ = the structure was a typical late Roman type, but its fill included Late Saxon pottery,
possibly indicating re-use at this time.
**% = the pottery could range in date between the second and fourth centuries, but the latter date
would be preferred by the archaeologist.
e i e e o) oot S A
Crop: Spelt Barley Spelt/Barley Free-threshing
Cereals
Site Context Function Function Function Function Reference
. _ — _— —_ Jones M. 1975
Abingdon . 39/42 — —_ —_ Pearson pers. comm.
Bancroft villa 343/2(3) 6 6 _ Jones M. 1986
Barton Court 732, 849 — — 3, 4, 5, 0r
Farm — ill 1982
Catsgore 316, F674 } 6 — —_ Hillman 19
F444, F278
F424 3. 4,015 - - : - 3 w
Cawkwell ADE — — 3,4, 0r§ — Carruthers 1989 8
C - J4ors  — - 5
B - _ _ _ Helbaek 197 Z
_ — — — elbael 7 o
Chew Park n.r. — _ _ 3. 4, 08 S Murphy 1985 >
Colchester Fia R — bl Caseldine 1989 o
Dan-y-Graig 078 4-> s, (or 3?) — <
071/72, 042 6? _ L » _ Ede forthcoming 15
Dorchester F116 — - lhogors _ jo;cs M. 1979 & 2
Farmoor Liooz2/2 — - - Murphy 1984 i
Fengate Farm 341 3, 4, 5, 0r 6" - o Monk 1982 o
Foxholes Farm Fi172 4, 5, (or 3?) — - g
— , 4, OF — —

) Fé4 3_4 5 . — Straker 1978 o
Hibaldstow n.r. 6 — Jones G. 1982 =
Leicester 308, 309, 310} - — - Z

427, 199, 200 —_ Van der Veen 1988a =]
Mucking C.D. 1 6 — — - jo::;s ar :98’3‘ 9 2
Poxwell n.r. 4, s (or 3?) - - _ Moffect 1986 B
Tiddington 301, 4 3. 4,5, 0r6 — : = 8

184, 515 8 _ —_ — Clark 1971
Upton St n.r. it
Leonards y 8
Wasperton F1o2s, F831 3, 4,005 — ; —_ — Bowker 1987

F1906 — 3. 4, 08 - - s

— traker 1986

Welton Wold Phase 2b — — 3, 4,015 - 9

Phase 3 — — ;' 4 2: ;

Phase 4 - - b _ G. etal. 1982
Wendens Ambo 04804, 09901 4. 5, (or 32)*** — — — Jones G. et al. 19 “

3

KEy:

nononu

not recorded.
samples contain some bread wheat as well.
sample contains both emmer and spelt.

samples contain spelt and/or bread wheat.
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AtFarmoor, Oxfordshire, a sample from a T-shaped com-~drier was dominated by glume bases of
spelt wheat. The ratio of glume bases to grains was ¢. 5:1. Some awn fragments of oat and wheat and a
very small number of weed seeds were also found. The composition of the sample suggests that it
represents the use of spelt chaff to kindle the fire in the corn-dricr (M. Jones 1979).

A sample from an oven at Fengate Farm, Weeting, Norfolk, contained mainly charred grains,
glume bases, and rachis internodes of spelt wheat. Some, though not all grains had sprouted before
carbonization and sprouts of varying lengths up to 6 mm were present (Murphy 1984). Unfortu-
natcly, the exact percentage of germinated grains was not recorded, but it was less than 75 per cent.
The ratio of glume bases to wheat grains is 1.5:1, i.e., there are slightly more glumes than would be
expected from complete spikelets. The relatively low percentage of sprouted grain and the wide
variation in sprout length were taken as probable evidence against malting. Well-controlled malting
would be expected to produce more even germination (Murphy 1984). Thus, although this deposit
could represent malted spelt accidentally charred during parching, the possibility that sprouting
occurred accidentally in the ear or in storage, and that the spelt was then dried in the oven to prevent
further spoilage cannot be excluded (Murphy 1984). The composition of the sample is not conclusive
and could refer to functions 3, 4.5, 0r 6. The glume bases, or at least some of them, could represent the
use of chaff as fuel. .

At Foxholes Farm, Hertford, two samples were collected from the upper and lower fill of the
stoke-hole of a corn-drier and two sub-samples from an associated pit (Monk 1982). The samples
trom the stoke-hole (F172) contained small amounts of emmer and spelt grain, and virtually no chaff
or weed seeds. The samples represent fully processed wheat grain (the product of Hillman's stage 14)
and may represent the drying of grain prior to bulk storage or milling (functions 4 or s). As the
possibility of differential survival (i.¢. glume bases are more readily destroyed than grains) cannot be
ruled out, the samples could originally have consisted of spikelets which were being parched prior to
dehusking (function 3). The two sub-samples from the pit (F64) consisted almost entirely of barley
grains and represent a fully processed crop. The grain may have been accidentally charred in the

sample points to functions 3, 4, or 5.

One sample from a corn-drier in Hibaldstow, Lincolnshire, produced a very large number of- spelt
grains. There were no chaff fragments, and only a few weeds, mainly seeds of roughly equal size to
cereal grains (c.g. Bromus mollis/secalinus, Avena sp., Agrostemma githago, Raphanus raphanistrum)
(Straker 1978). The composition of the sample is consistent with fully processed spelt grain (Hillman's
stage 13). Most of the grains were germinated, but the sprouts were of ditferent lengths. The
unevenness of the germination could mean the sample represents a spoiled crop, but the very high
percentage of germinated grains (90+ per cent) makes an interpretation ot deliberately sprouted grain
for the production of malt (function 6) much more likely.

At 3 Roman villa at Nortolk Street, Leicester, four samples were collected from a T-shaped
corn-drier and another two from small hearths cut into the corn-drier (G. Jones 1982). Of the four
samples from the corn-drier, one was too small (less than fifty identifications) to allow an interpre-
tation, two contained large quantities of silica remains of lemmas, awns, and non-basal glume
fragments pointing to the use of chaff for fuel; and the fourth sample, from the stoke-pit, consisted
largely of glume bases of spelt. The ratios of glume bases to grains (36:1), and weed seeds to cereals

corn-dricr, but they do not provide information regarding its function.

A small sample of carbonized grain was analysed from an L-shaped corn-drier at Mucking, Essex.
The sample was dominated by germinated grains of spelt wheat. Detached coleopiles and spelt glume
bases were also present in large numbers. Most of the weed seeds belonged to large-seeded species
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i i vena sp.). The ratio of glume bases to wheat grains is 0.6:1, and g per cent
E)'i'r;x"em‘;:i‘:ils“::::hs';ﬁ;t;:e;. T}llac)samplc was in%crprctcd as evidence for malt production (Vanl der
Veen 1288) The virtual absence of wood charcoal suggests _tha: no mixing with fu_el had taken p ac&;.
The glume-bases are, therefore, unlikely to represent remains of fucl. It is more likely that th:] spelt
was deliberately germinated while sill in spikelet form. The sample composition points to malting,
function 6. . ) y d erains

~drier at Poxwell, Dorset, contained an abundance of well formed g
of (s)p:?ts:;ﬁz:.f:::oczgf{ weed seeds, or wood charcoal (G. Jones 1983). The grain rcprc;cntcd
fully processed spelt (the product of Hillman's stage 1'4). As only seven per cent of the grar tv:ha:
erminated the sample could not represent malt production. Instead, its composition sugg;sts tha
gven was used for the drying of grain to prevent further spoilage. prior to bulk storage ( unction ai;l).
However, the differential survival of glume bas;s and gra;ns could mean that the sample originally
isted ¢ i dy for parching (function 3). )
COZS:S ;‘jﬂ;isé’tci;s},&}‘:::v?cg::nz twcity-sixgsamplcs from four T-shaped corn-dricrs were analysed
(Mofett 1986). T\;JO of the ovens (301 and 515) were dated to the scgond century, the vi)thcr t;vo (184
and 4) to the late third or fourth centuries (though onc (4) only tentatively). ertuallyial sampfcs r‘:lvcr:
dominated by glume bases of spelt and weed seeds (ratios of glume bases to wheat graxixlxls vary fro sx.2
to 60:1). They can all be interpreted as evidence for the use of fine-sieving residues (H mar;_ s st;gcb :
sievings) for tinder and fuel (Moffett 1986). In most samples a few germinated grains wcreholun .[ u
they never formed more than 30 per cent of the total number of grains, and often muc . cs;. :h is
difficult to interpret these samples as evidence for the roasting of deliberately germinated grains for the
production of malt, as in that case many more germinated grains would be expected. Howc;lcr, most
samples also contained detached coleoptiles, and in some cases these were consxd.era dy more
numerous than the germinated grains. This points to an under-representation of germinate %rax:s,
which is quite feasible, as charred remains of fully germinated grains flo fragment gzsxly le t :n
become difficult to recognize. The coleoptiles could also represent remains of fuel residues. te;: ;
roasting of the germinated grain the maltis sieved to remove the rootlets (Brown 1983). AnZk deta ;
coleoptiles would probably be removed at the same time. These could then be thrown ba utx_to the
fire. The composition of the samples has been interpreted as pointing to the use of the ovens or the
production of malt (function 6) in two cases (com-fincrs s1§ anfi 184), and either ma‘lt product:lon cl»;
the drying or parching of badly spoiled grain (function 6 or 3, 4) in the casc of com-driers 301 and 4.
all cases there was extensive evidence for the use of fine-sieving residues (chaff and weed seeds) as
tinder or fuel (Moffett 1986). There were square pits associated with each corn-drier; they may have .
been used to stecp the grain. In com-drier 515 a few of the germinated grains were stuck to.gedm;l in
such a way as to suggest that they had been charred while still in the spikelet. This would indicate ;] at
spikelets rather than dehusked spelt grains were used for malting (Moffett 1986), a phenomenon also
ed at Mucking (see above). ' )
mi;,tr ‘{thon St Lcogn(ards, Glogccsrcrshirc. a sample from a T-shaped corn-drier contained l:harrcd
grains and chaff of spelt wheat, some bread/club wheat, md a‘largq range of v_vccd seeds (Clarl ;971).
Only a list of specics present and no actual numbers of identifications was given. Consequently, no
interpretation can be offered. ) Hected (Bowk
At Wasperton, Warwickshire, fifty-nine samples from three corn-driers were co lected (Bowker
1987). The composition of the samples from two of the corn-driers (Fl‘oz s and F831) points to the :e
of spelt glume bases as fuel. The samples near the stoke-hole were dominated by chaft. In contrast, ;
samples from the cross-flue (ncar the drying chamber) were domnlnatcd by cereal grains (speit an
some barley). Although all features contained a few germinated grains and dqachcd co}copules. they
occurred in insufficient numbers to represent malted grain (Bow}tcr 1987). Itis more likely that they
represent the parching or drying of a partially spoiled crop (funcuon 3org). Unfortumt_cly, tl?e exact
percentage of germinated grains was not recorded. The third Fom-dncr (F1906) contained dxﬁ'crjut
assemblages. The samples were all dominated by barley grains. One seed of horse bean was : so
found. There was very little evidence for germinated grains (Bov»(kcr 1987). The composition of these
samples points to the use of this corn-drier for the parching or drying of| ba}rlcy grain (functions 3 or 4-
At Welton Wold, Humberside, nineteen samples from four corn-driers were apdyscq. The site
was occupicd from the late first to the early fifth centuries and corn-driers were associated with each of
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the four phases of occupation (Straker 1986), The samples from the first corn-drier (phase 2A) were
too small to allow a reliable identification. Those from che second (phase 2B) consisted of a large
amount of spelt glume bases, roughly equal quantities of wheat and barley grains, and weeds, the
latter mostly seeds of Bromus subgenus Eubromus and Avena sp. The ratio of glume bases to wheat grains

stoke-pit of this oven also points to the use of chaff as fuel. The composition of the samples suggests
that the corn-drier was used for functions 3, 4, or 5. The samples from the third corn-drier (phase 3)
contained barley and wheat grains, wheat glume bases, and some weeds. The ratio of spelt glume

samples, buc this could be due to differential preservation. The composition of the samples points to
the drying of barley (functions 3, 4, or 5) and the parching or drying of wheat (functions 3, 4, Or §).

The relative proportions of barley and wheat suggest that the samples contain a mixeure of residues
from more than one usage.

All four samples from a late Roman corn-drier at Wendens Ambo, Essex, were dominated by
grains of wheat (spelt and/or bread whear) (G. Jonesetal. 1982). Two samples were too small to allow
a reliable interpretation (thirty-two and forty-seven seeds respectively). The remaining two samples
consisted of fully processed wheat and were interpreted as representing the drying of grain prior to
storage (function 4) (G. Jones et al. 1982). The absence of glume bases could be due to difterential
preservation and, consequently, function 3 cannot be ruled out,

us, to summarize (Table 1 and 2), out of the twenty-one sites from which charred
grain assemblages have been analysed, none has provided evidence for either functions
I or 2 (the drying of whole ears), and none has provided conclusive evidence for
function 3 (the parching of wheat spikelets or hulled barley grains), although on at least
tensites this function was one of the possibilities. On four sites (Dan-y-Graig, Foxholes

discussion on the matter of differential preservation of chaff and grain. On eight sites it
Was not possible to distinguish between functions 3. 4, and s. Five sites (Bancroft villa,
Catsgore, Hibaldstow, Mucking and Tiddington) provided evidence for function 6
(the roasting of deliberately germinated grain for malt). On two sites it was not possible
to distinguish between functions 3, 4, 5, and 6, while on five sites the assemblage was

fragments and glume beaks). On most sites spelt wheat was the dominant crop, but at
Cawkwell, Foxholes Farm and Wasperton clean barley was found, while at Barton
Court Farm, Cawkwell, Dorchester, and Welton Wold a mixture of spelt and barley
was found, which was probably a combination of residues from more than one firing
event. At Colchester a mixture of barley, bread wheat and rye was present.

DISCUSSION

The results raise a number of different issues, both botanical and archaeological, which
will be discussed in this section, First of all, it is necessary to consider the impact of
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i i i he composition of the botanical assemblage. As has already
dlﬁetcnua:if)‘::ibzzzzz,o?htere is egidence that under certain ch.arring regimes chaff
?r?nml::tr; such as glume bases, can burn away complgtely while the grains remain

ge or less intact (Boardman and Jones 1990; Rgbmson and Straker. in press).
gol:se uently it has become impossible to rely exclusively on the composition _of the
chc;rteg plant assemblage when distinguishing between functions 3, 4, agd s. thﬁe t;}:lcl
assemblages from Dan-y-Graig, Foxholes Farm, Po.x\fv.ell, and Wen ensb mbo all

i functions 4 and §, we cannot rule out the Po§51b1hty tha} the glume ases were
IJ'mmltob t away and that the assemblages originally consisted of spelt spikelets
smll'xp yth:r:nclean grain. It may be possible to assess the likelihood of chaff loss by
::laettc:rﬂmng the thermal history of the grains by -cechniquc_s such as Electron SPuI
Resonance. ESR spectroscopy has been successfully apPhed to ar'cha\eobotlamc:ii
remains in the past (Hillman et al. 1983 and'1985_), and }ts.apphfzauon }tlo se ectc'_
com-drier assemblages is greatly needed, especially in association with further experi
mental work on the differential combustion of cereal components. .

A second, important botanical point concerns the need to dry thel gra;nspn;) ¢
storage or milling. This practice has been recorded for the Western Isles o go}: ;;1 h
Orkney, Shetland, and Ireland (Fenton 1978, Scott 1951). These are al{ ?xreas thb 1§
levels of annual rainfall and a short growing season, wherc'the cerea akrlvcstvéhglr u)-{,
and/or oats) often had to take place late in the season and dupng wet we;t }elr. ile n
southern and eastern Britain there will have been years durmg which t eh arv}:st wl
brought in wet and unripe, this would have been the exception ratho?r than ¢ 3 u <:t

Throughout the centuries farmers in southern England have c}ncd grain by st:';ln l;n‘g i
in sheaves or laying it out on barn floors ratht_:r than using Purposc—bu}xl t n'cz
(Reynolds and Langley 1979). Apart from the differences in chr'natc, éhef xstloncd
descriptions also refer to slightly different crops (barley and oats instead o l:s,pelt ax;
some barley in the Roman period). Spelt wheaF is usgally (thqugh not aj sg utchy
necessarily) parched prior to pounding, second winnowing and sieving, (tjo rc’:t:i er 5 e
glumes brittle and facilitate their removal. .If the crop was harveste ux;l der rz
conditions there would probably be no need for further drying after {he pan; ing l:n
xemoval of the glumes (Hillman and P:iobinson pers. comm.). Experimental work to

i thesis is urgently required. . »

tcs:&zhlitsish gg& difficule tci‘ distiyngucish between assemblages resulting from fupcnons 3&

4, and 5, and unclear to what extent there would have been any need for fu_ncnons 4 z;ln

s after parching (function 3), it seems appropriate to ‘redefme these fupcnons together

under a single broader title: the preparation of grain for consumption and stlora%e

(parching/drying). The assemblages from this more general function are clearly

distinguishable from those of functions 1, 2, and 6. 4 i

This analysis of charred grain assemblages associated with the corn-driers in icates
that these ovens should not be regarded as single-function structures. Both the roasting
of deliberately germinated grain for the production of rrEaII ar.td the preparation of grain
for consumption and storage (i.e. parching/drying) are tuncthns clf:ar.ly implied by thc?
botanical evidence. Both these functions are associated with sxmxlar.ﬂue designs:

T-shaped corn-driers. The results highlight the need for fur'thcr experimental work

with corn-driers. The experiments carried out at Butser Ancient Farm were aimed to
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test their ability to dry barley grain. The present results indicate a need for a repetition
of the experiments using spelt wheat, to test their ability to parch spelt spikelets rather
than to dry grain, and to test whether further drying of the grain after parching and
removal of the glumes is actually required.

The conclusion reached by Reynolds and Langley, that these structures could not
function as corn-driers was based largely on the impermeability of the floor (Reynolds
and Langley 1979; Reynolds 1981). The evidence from Foxholes Farm (one of the
reconstrycted corn-driers) pointed to the use of 3 solid floor made from wooden planks
covered with a chalk and soil slurry, and a stone slab floor was found at Atworth
(Shaw-Mellor and Goodchild 1942; Reynolds 1981). The conclusion reached after the
experiments was that ‘such solid floors are very poor conductors of heat and rather than
allowing hot air to rise through the grain, they simply warm the lowest levels and cause
moisture exchange from one level to another’ (Reynolds 1981, 37). Ironically, the
charred plant assemblages from neither Foxholes Farm or Barton Court Farm (the two
corn-driers reconstructed and used in the experiments) could be interpreted as pointing
to function 6 (malting). Few structural derails of corn-drier floors have been preserved
archaeologically, but the surviving evidence points in some cases to the use of double
floors, the heat being channelled through the flue into the space between the two floors,
heating the upper floor (as at Atworth (Shaw-Mellor and Goodchild 1942)), and in
other cases to the use of a single floor, the heat being channelled through the flue and the

hotair either deflected from the back of the cross flueinto the drying chamber by means

of a hood at the back wall of the cross flue, or drawn into the drying chamber from the
end of the cross flue by means of chimneys or vents in the roof or walls of the drying
room (Morris 1979). While the archaeological evidence appears to suggest that these
ovens either heated a floor area or channelled hot air into the drying chamber, the
ethnographic references to corn drying and malt production, in contrast, all refer to
channelling the hot air through a permeable floor surface, such as straw, wooden
slats, sacking, hair cloth, wire frames, or pieces of pierced cast-iron plates on which
the grain is put, so that the hot air is passed through the grain (Brown 1983; Fenton
1978, Mathias 1959; Monk 1987b; Scott 1951). Evidence for permeable floors will
be difficule to find archaeologically, but a careful reassessment of the structural
evidence for corn-drier floors appears necessary, though it falls outside the scope of
this article.

Experiments are also required to measure the degree of uniformity of sprout length
in germinated spelt grains and the number of germinated grains as a percentage of the
total assemblage at the moment of roasting. Several authors have used the relatively
low percentage of germinated grains and/or the lack of uniformity in sprout length as
indicators against deliberate and controlled germination for malt (Bowker 1987;
Hillman 1982; G. Jones 1983; Moffetr 1986; Murphy 1984). In this article arbitrary
figures of more than 75 per cent for deliberate germinarion and less than 15 per cent for
accidental germination have been used. However, the technique of producing a
uniform germination might be a fairly recent development with the selective breeding
of barley cultivars specifically for the brewing industry and rigorous sample selection
by the brewers (Briggs 1978). Could some of the assemblages with low percentages of
germinated grains in fact represent poorly germinated grain for malting?
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itai barley is used for the brewing of beer, though other cultures
Ink:mv?r:\n:oB\:;t:l:cger;llz suchyas millet and sorghum. Historical evidence seems to
'ar:i ; that in western Europe barley has always been the most important cereal in the
bmrcvfr:ng industry, but there are, nevertheless, fthucnt references to t}_lcv use of pthc;
cereals, such as wheat, rye, and oats. For example, in Domesday Book 1tfxslp1;ntxonc
thatat ,St Paul’s Cathedral, London, the canons brewed 67,814 gallons of a e ro;ln zb751
quarters each of barley and wheat, and 7o§ of oats (Coxfran 197.5)‘. And u; a ;r :
quoted by Corran (1975) directions were given for brewing beer: Thew{_ take 1vlv hca :
barley, spelt, rye, or oats, either one kind (for good beer can be pr;parii Tom :1 these
cereals) or two or three together . ..". Reviewing the various regiona : e;tslt be sam;
book says: ‘English beers are also )extraordmanly good, especially English ale brewe
g rran 1975, 48—49). '
ﬁogc‘)r:?;:itcr(sc:re larg9e71§' : Roman phenomenon (but see Monk, forthcommg,
about Medieval driers). They have not (yet?) been f9und on hjon Age sites, but start in
the first century, and are particularly common during ic thu_rd and fourth ccn;\ixln;f.
Neither of the two functions for which archaeobotanical evidence is now av da he
(i.c. the preparation of grain for consumption and storage (parching/drying) f:jl | the
roasting of germinated grains for malt) require spcaﬁ; structures such as corn nehrs
Throughout the prehistoric period these activities will have been carried out within
each household, in small quantities throughout the year, taking grain out of storage as
and when it was required. The presence of corn-driers seems to suggest a different
scale of processing. The state in which grain was put into bulk sto;agcd(clllcan or
as spikelets) probably varied according to the size of the production unit an dt e pur-
pose of storing: storage for household consumption throughout the year an storage
of seed corn was probably in spikelet form, while storage before or after long distance
transport, taxation, and sale to military or urban units, is more !1kely to .have been in
the fully processed state. The processing of grain in corn—dpers is more likely to have.
been necessitated by this second need for storage. Carbomzcd} grain from a Roman
granary at South Shields Roman fort did, in fact, p.roduce evidence for the storage
of cleaned grain (Van der Veen 1988b), and two grain storage deposits from Roman
London also consisted of fully processed grain (Straker 1984). The parching, dchusk‘;
ing and drying of large quantities of grain prior to .long distance transport al;'x
bulk storage would have required a scale of processing very .dxffcrcnt from ¢ at
used in individual households and this is likely to have necessitated purpose-built
structures. o
tr’}"hc increase in the scale of agricultural operations during the Roman period is also
reflected in the first appearance of large watermills, compargd to the hand-operated
rotary and bee-hive querns of earlier periods. Three watcrmx.lls are known from the
arca along Hadrian’s Wall: at Chesters, Haltwhistle and lelowford (Spain 1984),
suggesting that the Roman military were supplied with grain ratl'lcr than ﬂour: At the
Roman villa at Chew Park, Somerset, a large millstone was found in fhc stoke-pit of the
corn~drier (Rahtz and Greenfield 1977), and at Hcronbridgf:, Cheshire, thtlcgotc Park
Villa at Ramsbury, Wiltshire, and Barton Court Farm, Abingdon, Oxfordshire, thc.re
are tentative associations berween corn-driers and watermills or, at least, large mill-
stones (Spain 1984).
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Evidence from insect analyses also points to an increase in the scale of grain transport
and storage. The damage to grain by grain weevils and beetles apparently became a
serious problem during the Roman period (Buckland 1978; Kenward 1979). The
absence of any evidence of serious crop loss by insect infestation prior to the Roman
period may possibly be explained by the fact that during the Iron Age and earlier
periods grain was stored in much smaller units, usually only for domestic use; much
less bulk transport took place, and grain was, at least in parts of England, stored in
sealed underground pits, where the rapid accumulation of carbon dioxide proves lethal
to the insects (Buckland 1978). The appearance of corn-driers during the Roman
period, often on low-status sites, also gave rise to the hypothesis that they represented
the response of British farmers to seasonal cash-flow problems brought about by the
expanding monetary economy in the later Roman period (M. Jones 1981 and 1982). To
summarize, the phenomenon of corn-driers during the Roman period would appear to
have arisen from an increase in the scale of agricultural production, and in the scale of
processing, transport and storage of grain. Their regional distribution may, to a certain
extent, reflect this development in Britain, though the varying amounts of archaeologi-
cal work carried out in different parts of the country will have biased this distribution.

On thirteen out of the twenty-one sites the crop associated with the corn-driers was
spelt wheat. On an additional four sites spelt wheat was present, but mixed with barley.
On only three sites was barley present as a pure crop. On one site, Colchester, a
mixture of free-threshing cereals was present (bread wheat, barley; rye, and one horse
bean), but no spelt. This feature did contain some Saxon pottery and the fill may
therefore be of rather later date than the corn-drier (Murphy 1985). Corn-driers dated
to the Medieval period have all been associated with free-threshing cereals. Oat was the
most common crop at Ballinaraha, Co. Tipperary, Ireland (Monk 1988), Drogheda,
Co. Louth, Ireland (Monk forthcoming), Collfryn, Llansantffraid Deuddwr, Powys
(Jones and Milles 1984), Chalton Manor Farm, Hants. (Monk 1981), and Ewanrigg,
Cumbria (Huntley 1988), while at Kilferagh, Co. Kilkenny, Ireland (Monk 1987a), and
Poundberry, Dorset (Monk 1987b), bread wheat and barley were also present as
separate crops. At Hereford grains of a free-threshing wheat together with smaller
amounts of barley and oats were recorded (Arthur 1985). At none of these sites was
there any evidence for the production of malt; no germinated grains were found. Not
only is the range of cereals associated with medieval kilns different from those dated to
the Roman period, but they also vary in structural design. A further discussion of the
evidence from these later kilns is outside the scope of this article. The results of
experimental work with post-Roman corn-driers and a review of their botanical
evidence is in progress (Monk forthcoming).

CONCLUSION

The charred grain assemblages found associated with Roman-period corn-driers
indicate that these structures were used for more than one purpose. Both the roasting of
germinated grains for the production of malt and the preparation of grain for consump-
tion and storage (parching/drying) are functions implied by the botanical evidence. In
both cases the principal cereal crop used was spelt wheat. So far, no evidence has been
found for the drying of complete ears of grain to ripen them when harvested wet. The
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i idence suggests that furcher experimental work is necessary to clarify a
:8::?::1 oz‘gxi;crcnt p%%nts: the ability of corn-driers with solid floors to parch spelt
spikelets, the need for drying spelt grains after they l?avc been parched to remove the
glumes, and the ease of germination of spelt spikelets and spelt grains for the
production of malt and the uniformity (or lack thereof) of sprout lengths. While it is
recognized that the application of techniques such as Electron Spm R.esogancc spectro-
scopy to charred grain assemblages could never become routine, it is highly desirable
that the thermal history of certain selected grain assemblaggs from corn-driers is
determined in order to assess the likelihood of chaffloss du.e 1o dxffe'rennal corpbu;non.
A more thorough analysis of the structural evidence for solid floors in corn-driers is also

"urgently required.

ACKNOWLEDGEMENTS

i i i i Ede, Glynis Jones,

like to thank Cathy Bowker, Astrid Caseldine, Wendy Carruthers, Joy 1
}\Av::durlxdjon:s.olfisa Moffctt): Mick Monk, Peter Murphy, Elisabeth Pearson, Mark Robinson and
Vanessa Straker for allowing me to refer to their unpublished work and for commenting on an catlier
draft, and the Trust for Wessex Archacology for granting permission to refer to their unpublished
work.

BIBLIOGRAPHY

Seeds, grasses and grain, R. Shoesmith, Hereford City Excavations.
London: CBA Research Report 56 )
Boardman, S. and Jones, Experiments on the cffects of charring on cereal plant components.

G. 1990 J. Archaeol. Science 17, 1-11 ) )
Bowker, C. H. 1987 Charred plant remains from Y‘la;_slplelrton (Unpublished typescript)

i . E. 1978 Barley. London: Chapman and Hal ‘
g:;&;;-‘? lf)s; 7 SteepZd in Tradition. El,‘he Malting Industry in England since the Railway
Age. Reading: University Press . ‘ ‘ ‘
Cereal production, storage and population: a caveat, in S. Limbrey
and . G. Evans (eds.), The Effect of Man on the Landscape: the Lowland
Zone. London: CBA Research Report 21, 43-45
The archaeobotanical evidence from a Roman corn-drier at Dan-y-
Graig (Unpublished typescript) .
The gp(lamtp temains frﬁm Cawkwell, Lincolnshire (Unpublished
typescript) o
Analysis of vegetable matter from corn-drier, in P.J. Fowler and
C. V. Walthew (eds.), Archaeology and the Ms Motorway. Trans.
Bristol and Gloucester Archaeol. Soc. 90, 48-49
A Romano-British Homestead in the Hambleden Valley, Bucks.,
Archaeologia 71, 14198
A History of Brewing. London: David and Charles )

Ede, J. forthcoming The plant remains, in R.J. C. Smith, The excavations at Dorchester
County Hall, Dorset
Geatry, A. P. 1976 Roman Military Stone-Built Granaries in Britain. Oxford: BAR 32
Goodchild, R. G. 1943 T-shaped corn drying ovens in Roman Britain. Antig. J. 23, 148-53
Helbaek, H. 1977 Appendix 12— Carbonized Cereals, in P. A. Rahtz and E. Greenfield,
Excavations at Chew Valley Lake, Somerset. London: HMSO ‘
Reconstructing crop husbandry practices from charred remains of
crops, in R. Mercer (ed.), Farming Practice in British Prehistory.
Edinburgh: University Press, 123—62

Arthur, J. R. B. 1985

Buckland, P. C. 1978

Cascldine, A. E. 1989
Carruthers, W. 1989
Clark, H. H. 1971

Cocks, A. H. 1921-22

Corran, H. S. 1975

Hillman, G. 1981



318 BOTANICAL EVIDENCE FROM CORN DRIERS

—, 1982

Huntley, J. P. 1988
Jones, G. 1982
Jones, G., Halstead, P. and

Morse, V. 1982
Jones, G. 1983

Jones, G. and Milles, A.
1984

Jones, M. 1975

—, 1979

——, 1981

—, 1982

——, 1986

Kenward, H. K. 1979

Karber-Grohne, U. 1987
Machias, P. 1959

Miles, D. 1986

Moffett, L. C. 1986

Monk, M. 1981
— 1982

—, 10872

———, 1987b

Evidence for spelting malt, in R. Leech (ed.), Excavations at Catsgore
1970-73. A Romano-British Village. Bristol: Western Archaeological
Tryst Excavation Monograph 2, 137-41
Plant remains from Ewanrigg, Cumbria (Unpublished typescript).
Ancient Monuments Laboratory Report 85/88
Plant remains from the Roman villa at Norfolk St., Leicester (Unpub-
lished typescript). Ancient Monuments Laboratory Report No. 4973
The carbonized seeds, in I. Hodder, The Archaeology of the M11. Exca-
vations at Wendens Ambo. London: Passmore Edwards Museum, s0-54
Cereal remains from a Romano-British kiln site at Poxwell, Dorset
(Unpublished typescript). Ancient Monuments Laboratory Report
No. 4178
Charred plant remains, in W. Britnell, A 1sth-century corn-drying
kiln from Collfryn, Llansanttfraid Deuddwr, Powys. Medieval
Archaeol. 28, 190-94
Seed Report, in Excavations at the Old Gaol, Abingdon. Oxoniensia
40, 77-78
Plant remains from the dry bulk samples, in G. Lambrick and M.
Robinson (eds.), Iron Age and Roman Riverside Settlements at Farmoor,
Oxfordshire. Oxfordshire Archacological Unit Report 2. London:
CBA Rescarch Report 32, 103-04
The development of crop husbandry, in M. Jones and G. Dimbleby
(eds.), The Environment of Man: the Iron Age to the Anglo-Saxon Period.
Oxford: BAR 87, 95-127 )
Crop production in Roman Britain, in D. Miles (ed.), The Romano-
British Countryside. Studies in Rural Development and Economy. Oxford:
BAR 103, 97-107
The carbonized plant remains, in D. Miles (ed.), Archaeology at Barton
Court Farm, Abingdon, Qxon. Oxford Archacological Unit Report 3.
London: CBA Research Report 50
The insect remains, in H.K. Kenward and D. Williams (eds.),
Biological Evidence from the Roman Warehouses in Coney Street. The Past
Eavironment of York 14/2. York, 62-78
Nutzpflanzen in Deutschland. Kulturgeschichte und Biologie. Stuttgart:
Konrad Theiss Verlag
g‘he Brewing Industry in England 1700-1830. Cambridge: University
ress
Archaeology at Barton Court Farm, Abingdon, Oxon. Oxford Archaco-
logical Unit Report 3. London: CBA Research Report 50
Crops and crop processing in 2 Romano-British village at Tid-
dingron: the evidence from the charred plant remains (Unpublished
typescript). Ancient Monuments Laboratory Report 15/86
Post-Roman drying kilns and the problem of function: a preliminary
statement, in D. Q. Corrain (ed.), Irish Antiguity. Essays and Studies
Presented to Professor M. J. O'Kelly. Cork, 216-30
The plant remains from Foxholes Farm, Hertford (Unpublished
typescript)
Appendix II: Kilferagh, Co. Kilkenny, charred seed and plant
remains, in R. M. Cleary, M. F. Hurley and E. A. Twohig (eds.),
Archaeological Excavations on the Corle-Dublin Gas Pipe Line. Cork:
Uriivetsity Press, 98-99 ) o T
Archacobotanical studies at Poundbury, in C. S. Green, Excavations at
Poundbury. Wolume 1, The Settlements. Dorchester: Dorset Natural
History and Archaeology Society, 7, 132~37

—, 1988

«—, forthcoming

—, forthcoming
Morris, P. 1979
Murphy, P. 1984

—, 1985

. Pareridge, C. 1976
" Rahtz, P. A. and

Greenfield, E. 1977
Reynolds, P. . 1974

—, 1981

Reynolds, P. J. and
Langley, ]. K. 1979
Scote, Sir L. 1951
Shaw Mellor, A. and
Goodchild, R. 1942
Spain, R. J. 1984
Straker, V. 1978

—, 1984

~——, 1986
Veen, M. van der 19882
~——, 1988b

BOTANICAL EVIDENCE FROM CORN DRIERS 319

Archaeobotanical study of samples from pipelinesites, Appendix 3, in
M. Gowen (ed.), Three Irish Gas Pipe Lines. New Archaeological
Evidence in Munster. Dublin: Wordwell, 185—go )

Charred ccreal remains from James Street, Drogheda, in K. Camp-
bell, Excavations at James Street. Drogheda ) ]

Charred cereal grains from post-Roman corn-driers, a review
Agricultural Buildings in Roman Britain. Oxford: BAR 70 .
Fengate Farm, Weeting, Norfolk: Plant Remains (Unpublished
typescript)

Plant macro-fossils from Culver Street, Colchester, Essex (Unpub-
lished typescript)

Lifting a Roman com-drying oven. Mus. J. 76, 6970

Excavations at Chew Valley Lake, Somerset. London: HMSO

Experimental Iron Age storage pits: an interim report, Proc. Prehist.
Soc., 40, 118-31 ]

New approaches to familiar problems, in M. Jones and G. Dxmblgby
(eds.), The Environment of Man: the Iron Age to the Anglo-Saxon Period.
Oxford: BAR 87, 19—49

Romano-British com-drying oven: an experiment. Archaeol. J. 136,
27-42

Com drying kilns. Antiguity 25, 196208

The Roman Villa at Atworth, Wilts., Wiltshire Archaeol. Natur. Hist.
Magazine 49, 46-95

Romano-British watermills. Archaeol. Cantania 100, 101-28

An investigation of carbonized plant material from Hibaldstow,
Lincolnshire (Unpublished typescript). MSc. Thesis Birmingham
University

First and second century carbonized cereal grain from Roman
London, in W. van Zeistand W. A. Casparic (eds.), Plants and Ancient
Man. Studies in Palaeoethnobotany. Rotterdam/Boston, 323-29
Welton Wold, East Yorkshire: charred cereals from a first to fifth
century Roman settlement (Unpublished typescript) .
Carbonized grain from a Roman corn-drier at Mucking, Essex
(Unpublished typescript)

Carbonized grain from 2 Roman granary at South Shields, North East
England, in H. Kister (ed.), Der Prahistorische Mensch und seine
Umwelt. Festschrift fiir Professor Korber-Grohne. Forschungen und Ber-
ichte zur Vor- und Friigeschichte in Baden-Wiirttemberg 31, 353-65



