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Summary

This report presents results from the study of

carbonised plant remains from excavated features of
late neolithic, Iron Age and Roman date and from
sedimentary stratigraphy, pollen and macrofossil
analysis at the adjacent infilled lake basin of
Micklemere. A long-term reconstruction of
environmental and economic change 1is presented,
together with a more detailed discussion of Roman crop
production and processing.

A late neolithic feature produced some carbonised
Corylus nutshells, The local landscape from the Iron
Age onwards was predominantly open grassland, and the
sediments and pollen indicate two main phases of arable

farming: in the Roman period and again from AD660,
with a hiatus between. The Roman carbonised plant
remains relate mainly to large-scale disposal by

burning of cereal chaff (mostly Triticum spelta), weed
seeds and straw. High frequencies of grassland taxa in
some samples may indicate burning of waste animal
fodder, Other crops included flax, pulses, fruits and
nuts. Reports on marine mollusc shells and avian
eggshell are also included.
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Intredustion
The investigations undertaken at Fakenham between 1983 and
1982 in advance of road construction were in two phases.
During 1983 trenches were dug into the celluvial deposits,
peats and lake =zediments at the margins of Micklemere, From
the characteristics of the deposits and from the macro- and
micre-fossils which they contained it has proved possible to
reconstruct local environmental conditions from the
pre-Roman period through to Saxon times, and to assess
variations in the intensity of arable farming in the area.
During 1984-53, when the main phase of excavation was
underway, samples were collected from prehistoriec and Roman
contexts, primarily for the retrieval of carbonised and
mineralised plant macrofossils. These have provided
further, more detailed, information on the arable economy
and environment of the site., In this report results from
the two areas investigated are presented, and in a final
section the results are integrated and discussed.

2. Investigations at the margins of Micklemere (1983}

a) Colluvial deposits in the excavated area

Towards the eastern end of the trenches excavated in August

1983 (see Fig. for location} the following section was
exposed:
0-80cm Thin modern topsocil over dumped laver of chalk,

flint and brick rubble. Sharp boundary.

80-180cm Brown to dark grevish brown (10YR 4/2-1/3) sand
merging down into moist very dark greyvish-brown.
(10YR 3/2-3/3}) sand near base with common large
distinct brown and reddish brown mottles
throughout; structureless {massive); friable;
stony, with gravel to large subangular flints;
rare marine mollusc shell fragments near bhase;
rare fine fibrous roots near top; sharp, even
boundary.

180cm+ Moist grevish-brown (10YR 5/2) sand with common
large distinct brown and reddish-~brown mottles;
structureless; friable; extremely stony with
gravel to large subangular flints,

Essentially similar deposits were present elsewhere on the
site, thinning towards the west. At the western end the
dark sand included very large flint nodules visible in the
western section as a single ’string’. Prainage was better
in this part of Lhe site and iron in the subjacent sands was
in an oxidised state,

Gleving, with redistribution of iron and humus, has
obliterated the distinction between the original Roman soil
profile and the deposits which overlie 1t, but Roman pottery
was present at the base of the dark sand. From the unsorted
character of this deposit and its position at the foot of a
moderate slope it is clearly colluvial and is probably
related to tillage further upslope.



b Sepznents and plant macrefcszils

T wdetebker 1382 = zinine trenchh was dug northwards feor just
cver Zm in the cdiroction of Michklemere from the edge of the

terrace-l:ike feature produced by modern dumping {(Fig. for
ccatiani, The edzcse of this trench were unstable and 1ts

{

floer rapidly f:lled with water, In these circumstances
proleonzed field ex:mination of the secticns wase inad-isable,
and a mcnclith was therefore remcved from the lower part cf
the sectian for description in the laboratory using a metal
channel . The cection in the southern part of the trench was
as fellows:

C-73cm Thin modern topscil over dumped layers of gravel,
briclk rubble and chalk. Sharp boundary.
T3-144cm Brown to dark grevish brown sand merc<ing down

into wet very dark grev (10YR 3/1) sand at base;
common distinct large brown and reddish-brown
mettles 1n upper part; structureless (massive);
friable; stonyv, with gravel to large subangular
and rounded flints; some fibrous and fleshyv
roots; very sharp, slightly undulating boundary.

144-184cm  Dark grevish-brown (10YR 4/2 to 5/2) mud (sait
loam) with occasicnal sandy laminations;
structureless; generally stoneless but with
occaslonal gravel to medium rounded flints; some
fleshy rcots; molliusc shells locally abundant;
fairly sharp even boundary.

164-192¢m Very darl reddish-brown fibrous peat; abundar:
monocotvledonous plant remains (leaves, stems,
rcots, rhizomes); fairly sharp even boundary.

192-203cm  Very dark reddish-brown fibrous peat; slightly
sandy; rare flint chips and small pebbles; rare
charcoal fragmerts; merging even boundary.

703~214¢m Sandy dark reddish-brown peat; slightly stonyv
with flint chips and small pebbles and fired clayv
fragments up to 3cm; charcoal, bone fragments;
fairly sharp, even boundary.

214-250cm+ Very dark reddish-brown fibrous peat with scme
rocts and rhizomes. At 221lcm small patch of
shelly mud.

The section in the central part of the trench was disturbed
bv a gravel-and-peat-filled ditch, assumed tc be modern.
Pevond this the mud deposit could be followed northwards as
a continuous laver, becoming less shelly and more orgarn:c.

In addition to the monolith from the lower part of the
section, several bulk samples were taken from the uppermozt
sediments for macrofoszil analveis and a peat zample wusz

taken f:r <14 dating at 164-169cm. A date of 12G0+100C ©.p.
o1 aJdfR00 (HAR-5506) was obtained.

Labhararcry Methods

samples taken from the secticn during evceasation and clherg
crineecnently obtained by sub-dividing Lhe mencixli: were


http:orgar.lc

exvamined after removing the small sub-samples at

approximately Scm intervals for pollen analvsis. Part of
cach sample was used to estimate % dry weight (drving at 1000
" for 4 hours) and % less on ignition {ashing at 300°% for

4 hourz in a muffle furnace). The results are shown in Fig.
Z. These give a useful measure of the organic content of

the deposits., Macrofessils were extracted from O.5kg

sampples from the upper part of the section, though the
zsediment samples taken from the menclith were smaller. The

extraction methed was that of Kenward et al (1980, 8},
Identifications of plant macrofossils and molluscs, with
notes on the distribution of ostracods, insect remains and
bone are given in Tables 1 and 2. The macro-hotanical
remaing were generally well preserved, though specific
identification of the less readilv identifiable taxa (eg.
Carex spp, Gramineae) has not been attempted unless this was
thought to be of particular palaeocecological significance.

Discussion (sediments and macrofossils)

The section described is at the extreme southern margin of
Micklemere, and for two main reasons does not include the
full sequence of sediments filling the mere. Firstly it was
not possible to see the base of the Flandrian sediments at
this point and secondly it is very likely that the
sedimentary sequence at the lake margin is condensed.
Consequently any sequence of events inferred from this
section will be incomplete. Nevertheless these marginal
deposits are particularly interesting from an archaeological
point of view, for it is here that evidence for human
activity is most apparent.

There are twe main phases of peat formation, separated by
less organic deposits. The lowest peat sampled, between
214-227cm is a terrestrial peat formed mainly from the
remains of small sedges, other Cvperaceae including
Eleocharis sp. {spike~rush) and other monocotyledonous
plants. The most abundant identifiable macrofossils are
fruits and seeds of Ranunculus spp. {(buttercups and
crowfoots), Reorippa nasturtium-aquaticum {(water-cress},
Lychnis flos-cuculi, (ragged robin}), Apium nodiflorum
{foel's water-cress), Mentha arvensis/aguatica (water
mint?), Urtica dicoica {nettles), Juncus spp. (rushes}, Carex
spp. (sedges) and Eleocharis sp. (spike-rush). This mixture
of grassland, wetland and aquatic plants appears to indicate
a local environment of mixed sedge fen and wet grassland
subject to periodic flooding, Flooding is also indicated by
thin impersistent patches of mud with rare shells of Valvata
sSp .

The organic deposits above this peat, from about 192-21icm
are much more sandy (% lcss on ignition only 14% at 21Zcm
compared tc 50% at 225cm). Charcoal and burnt bone
fragments are common, and the sample from 203-21dem produced
a tiny chip of glass, Clearly these deposits represent
movenent of soll onto the peat surface as a censeguence of
human activity in the vicinity., This might have resulted
from trampling by cattle, plouzhing or simply soil
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Depth (cm)
Valvata piscinalis (Miller)

Valvata sp., apices
Bithynia cf. tentaculata (Linne), opercula

Planorbis sp

Succineidae, apex

Limacidae

Sphaeriidae, juvenile valves
Indeterminate, apices

Table 2 : Mollusca.

144-149
3
18
1
1
15
3

154-159

1

159-164

164-169

1

214-227




disturbance acsociated with settlement. Seeds of wetland

plant=, notahbly of Ranunculus sceleratus, Mentha
arvensis/aquatica, Carex spp. and Eleocharis sp. are fairly
abundant, but seeds of weeds are alsc present. These

include Papaver arcemcne, Raphanus raphanistrum, possibly
Agrostemma githago, Stellaria media, Chencpodium album, C,

cf. polvspermum, Atriplex sp., Trifolium sp. (a carbonised
seed}, Aethusa cypnapium, Rumex acetosella, Rumex sp., Urtica
urens, L, dioica, Scolanum nigrum, Plantago major, Cirsium
sp. and Sonchus asper. The macrofossil assemblazZes as a
whole indicate poorly-drained disturbed ground. The sample

from 203-214cem produced an abraded fragmentary fruit
possibly of Cannabis sativa (hemp}.

The proximity of the Roman settlement, the presence of a
chip of glass and the vertical relationship of these sandy
organic layvers to the Cld-dated peat at 164-16%cm leave
little doubt that these lavers are related to Roman
activity.

These partly artifical deposits are overlain by further
peats, between about 164-192cm, indicating re-establishment
of relatively undisturbed wetland vegetation. The sand
content of the deposits decreases fairly steadily from 202c¢m
{25% loss on ignition} to 178cm (53% loss on ignition) and
this is thought to indicate a reduced intensity of soil
disturbance at the edges of the mere. Nevertheless charcoal
fragments and occasional weed seeds are present in the peats
hetween 164 and 192cm. Most macrofossils from these peats,
however, are of wetland plants. Below 174cm the most
abundant taxa are Ranunculus spp., Mentha arvensis/aquatica,
Lycopus europaeus, Urtica diocica, and Rumex sp. with rare
seeds of aquatics and other wetland/grassland plants. The
peat between 164 and 174cm includes stem and leaf fragments
of Phragmites australis {(reed) and the most common seeds are
of Ranunculus acris/repens, Ranunculus flammula, and Mentha
arvensis/aguatica.

Organic lake mud with shells overlies these peats. There is
a very sharp transition between the two types of sediment at
i164cm: at 168cm % loss on ignition is 52.9%, but at 163cm
the loss is reduced to 13.6%.

Macrofossils from the lake muds between 144-164em provide a
good picture of local vegetation during this phase,
Submerged and emergent aquatic plants identified include
Ranunculus subg. Batrachium, cf. Hippurus vulgaris, Rorippa
nasturtium-aquaticum, Apium nodiflorum, QOenanthe aquatica,

Alisma plantagc-aguatica, Potamogeton sp., Zannichellia
palustris and Sparganium erectum. Other aquatic organisms

are represented by ostracod valwves, caddis larval cases,
fish vertebrae and shells of Valvata piscinalis, Valwvata
sp., Bithvnia sp., Planorbis sp. and Sphaeriidae. FPlants
crowing at the margins of the mere and in adjacent marsh
included Ranunculus flammula, R. sceleratus, Hypericum sp.,
Lvchnis flos-cuculi, Filipendula ulmaria, Evilebium sp.,
Hydrocotvle vulgaris, Berula erecta, Urtica dicica,
Menvanthes trifoliata, Mentha sp., Ajuga reptans, Eleocharis




sp., Scirpus/Schoenoplectus, Carex spp. and Phragmites

australis. Macrofossils of Alnus glutinosa and Salix sp.
are probably derived from waterside trees. There are, in

addition, some remains of weeds (Raphanus raphanistrum,
Chenopodium album, Atriplex patula/hastata, Aphanes
arvensis/microcarpa, Polyvgonum avigculare, Rumex sp.,
Plantago major, Cirsium sp., Scnchus asper, Taraxacum sp.)
and charcoal fragments,

The relatively rapid transition from peat formation to the
deposition of organic lake mud indicates a rise in lake
levels and an increase in the quantities of fine mineral
sediment transported to the lake basin. This must be
related to a major change in drainage within the catchment
of the mere. The Cl4 date of 1280 + 100 b.p. or adé00
(HAR-5936) from peat just beneath the lake mud at 164-169cm
provides a terminusg post guem for this event. Pollen
analysis (see below) indicates that this change in
sedimentation is related to a renewed phase of arable
farming.

The uppermost deposit, overlying the lake mud is an unsorted
stoney sand. This, and similar deposits elsewhere on the
site, are thought to be of colluvial origin related to

tillage further upslope (see above). These deposits must be
of Saxon or later date.

In summary the sequence of habitat change indicated by this
section is as follows: :

1. Peat formation under mixed sedge fen and wet grassland.

2, Human activity in the vicinity, with asscciated soil
disturbance. 8Soil movement onto wetlands at the margins
of the mere. Almost certainly associated with the Roman
settlement,

3. Lessening of soil disturbance. Renewed peat formation.

4. Deposition of organic lake mud from ad660. Higher lake
levels. Related to renewed agricultural activity,

5. Spread of colluvial deposits over the edges of the mere.

The land around the mere would clearly have remained a
favoured area for settlement and farming at all periods, and
indeed the presence of charcoal, weed seeds or crop plant
remains in most samples implies continued settlement in the
vicinity. However, on the present evidence the two main
phases of activity appear to have been in the Roman period
and again from the 7th century A.D. onwards, with an
apparent reduction of soil disturbance in the intervening

period.

c¢) Microscopic examination of sediments by Patricia E.
Wiltshire

Intreoduction

Thirteen individual samples {at approximately 5.0cm
intervals were taken by Peter Murphy from the monclith for
pollen analysis, from 143cm to 225c¢m, each major horizon
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being represented in the sampling.

It is unfortunate that the samples deteriorated during
storade and, on examination, it was found that the sediments
had developed a heavy growth of Actinomyvcetes. These
bacteria are known to decompose pollen preferentially, but
it was decided to proceed with the analysis since
decomposition would, presumably, be relatively uniform;
there is no evidence that Actinomycetes attack some pollen
types in preference to others, However, it must be stressed
that interpretation of such sparse data must be viewed with
caution.

Methods

Each sample was ground with a rubber pestle and mortar and
the matrix removed by standard techniques (acetolysis and
hyvdroflucoric acid extraction). The concentrated remains
were stained with safranin and mounted in glycerol jelly.
Two slides were made for every sample and the total area of
each slide was scanned for pollen, microbial remains and
charcoal. All pollen and spores were counted and fungi and
charcoal were given a score according to their abundance
{see Table 3}.

The pollen counts were too low for construction of a pollen
diagram. However, the relationship between plant taxa (both
pollen and macrofessils}) and organic content of the
sediments have been presented in graphic form.

Figure 1 is a plot of a simple species richness index (SR1l)
for both pollen and macrofossils:
SR1 = No of taxa in a sample x 100
Total Taxa

Figure 2 shows the relationship between cereal pollen and
organic content of the sediment. Organic content was
determined by loss on ignition, and cereals were expressed
as a percentage of Gramineae,

Figure 3 shows the relationship between cereal and Plantago
lanceolata pollen. Both pellen types were expressed as a
percentage of Gramineae.

The macrofossil and loss on ignition data were provided by
Peter Murphy.

Results

The results are shown in Table 3. The pollen was very
sparse, much was unidentifiable and only those grains that
could be identified with confidence were recorded. However,
meaningful patterns of distribution of some taxa, the
analysis of the relationship of cereal and Plantago
lanceolata pollen, species richness, and organic content of
the sediments has enabled the recognition of two phases of
human activity in the area,

il
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Two periods of raised water table {at the beginning and the
end of the sedimentary sequence analysed) were also
indicated from the stratigraphy, and certain plant taxa.
Black spherules in the pollen preparations were also thought
to be indicative of a high water table: the exact nature of
these is uncertain but they are invariably asscciated with
palynomorphs indicative of standing water.

Microscopic charcoal was found in every sample so that the
area was occupied to some extent throughout the period
represented by the sediments, but both the charcoal and the
fungal remains were markedly more abundant during the two
major phases of human settlement.

Discussion

Throughout the period of history represented by the
sediments analysed, the area was open and largely treeless.
Pine, oak, elm, birch and hazel were growing in the vicinity
but were probably represented by a few scattered trees.
Alder and willow were growing at the water’s edge but the
paucity of alder pollen suggests that it was present in very
low density. There is no evidence for dramatic woodland
clearance at any point in the seguence, but alder does seem
to have been a little more abundant before the first phase
of human settlement,.

The microfossil assemblage at 22b6cm indicates that the
immediate environs of the edge of Micklemere had a
vegetation dominated by weedy grassland. The relatively
high level of Cyperaceae, the presence of c¢f Berula erecta,
and the occurence of carbonaceous spherules indicate that
the water table was high. These findings agree with those
from the macrofossil and mollusc evidence obtained by Murphy
who recognised periodic flooding at the base of the
seguence. There were areas of both acid heath and flushed
spoils in the vicinity, evidenced by Calluna, Pinus and
Succisa respectively, whilst the Alnus and Salix were
probably growing at the water's edge.

At 216cm, Cyperaceae were less abundant and no carbonacecus
spherules were found. This might indicate that the water
table had dropped a little. The area was still dominated by
weedy grassland with only alder and willow growing locally.
Cereal pollen was recorded for the first time and the number

of pollen taxa rose. When the taxa are inspected, it is
fairly easy to envisage a fairly rich pasture with plantains
(Plantage lanceolata), dandelions {Liguliflorae), buttercups

{Ranunculus type), docks {(Rumex) and clovers (Trifolium
type), with sedges (Cyperaceae), lady’'s smock (Sinapis
tyvpel, and narrow-leaved water parsnip (cf Berula erecta)
growing at the water’s edge in and amongst willow and alder.
Open, disturbed so0il might also be indicated by the poppy

{Papaver).

A period of intense land use is indicated between 212 and
205cm. Figure 1 shows that there was a marked increase in
species richness during this phase of activity which was

15



maintained up te 195¢m. The pollen assemblage indicates a
mixed pastoral and arable economy being practised, with both
cereal pollen and pollen of the weedy pasture in evidence,
Figure 2 shows that the agricultural activity {(indicated by
the cereal curve) behaves in a more-or-less reciprocal
fashion to the organic content of the sediment. This is
interpreted as mineral so0il being washed into the peat due
to the erosive effects of tillage and general soil
disturbance. As the cereal pollen declined at the end of
the settlement phase, so so0il disturbance lessened and the
organic content of the sediment increased.

It is interesting that high values for the fungal remains
appear to be correlated with cereal pollen. The spores and
hyphal fragments might have been derived from fungi
associated with the crops and been disseminated by practices
associated with crop husbandry. Indeed, many of the fungal
spores resembled the two-celled teleutospores of Pugcinia
graminis. These spores are produced in increasing numbers
from midsummer onwards as the cereal ripens, and they would
certainly be dispersed by threshing and winnowing. The
remains of conidial fungi were also abundant, as would be
expected where crops are being grown.

It is also interesting that a pastoral economy might have

continued after arable farming had been abandoned, Figure 3
shows the relationship between cereal and plantain pollen,
the latter being an indicator of pasture, Plantains seem to

have been less abundant during the maximum period of arable
farming, but they increased and were in evidence after corn
growing had ceased. It must be stressed, however, that it
is possible that plantains were able to spread into old
fields after abandonment. But there is no doubt that both
grazing and cereal-growing were carried out during the
settlement phase.

The samplies at 190 and 178cm indicate that there was a
cessation of mineral inwash into the growing peat. The
Species Richness Index is low during this phase and cereals
and weeds were absent or sparse. This seems to indicate
that farming activity was abandoned in the area, and the
lands surrounding Micklemere were relatively undisturbed;
but charcoal shows that people were still active in the
vicinity.

At 168cm, fungal remains and species richness increased.

The surroundings became dominated by weedy pasture once
again and cereal growing was started. The stratigraphy
shows that conditions became very wet indeed, to the point
where the level of the lake rose and flooded the surrounding
area, resulting in a shelly lake mud being deposited over
the peat. Aquatic plants such as lesser reedmace (Typha
angustifelium type) and spiked water - milfeil (Myriopyllum
spicatum)} grew in the shallow water at the edge of the mere,
Flooding is also indicated by the abundance of carbonaceous
spherules i.e. water~-borne charcoal.

Cereal growing continued up to a point represented by the



sediments at 143cm. Figure 2 shows again that this period of
human settlement corresponds to an inwash of inorganic material
into the sediment while Figure 3 shows a similar relationship of
cereal and plantain pollen to that seen in the earlier settlement
rhase, It is possible, therefore, that renewed agricultural
activity resulted in soil erosion and inwash as before. However,
the lake levels must have risen gquite considerably for such a
depth of mud to accumulate, and this suggests either a verwy
intensive land use to the extent that there was a marked change
in local hydrolegy, or that there was a worsening in climate.

The sediments between 164-169 cm (Jjust below the lake mud} have
been radio-carbon dated to 1290+100 bp or adB860 (HAR-5936).
Thus, the second phase of agriculture was Saxon which means that
the earlier phase must have been Roman.

3. The excavations of 1984-5

a) Methods

It was not possible to apply a random sampling strategy at this
site since, due to constraints of time and resources, not all
features were excavated and those which were chosen for
excavation were not selected on a random basis, However, an
attempt was made to obtain samples from a wide range of
context-types (pits, post-holes, ditches, lavers, ovens etc.)} and
from all site phases. A standard sample of one bucket of soil,
approximately twelve litres, was used; in some cases more than
one sample was taken, but analysis of these duplicate samples
proved to be unnecessary. The samples were processed in a bulk
sieving/flotation tank (Kenward et al 1980) using 0,5mm meshes
throughout. The non-fleoating residues were subsegquently
re-floated manually to complete extraction of carbonised plant
material. Depending on the guantities of ‘flot’ collected,
either the entire sample or a sub-sample was examined and sorted
under a binocular microscope at low power, picking ocut all
carbonised and mineralised plant remains, apart from charcoal,
The non-floating residues were sorted without magnification,
extracting bone, shell and large mineralised plant macrofossils,
It is likely that small mineralised seeds which had not floated
off were overlooked during the residue sorting, but it was not
practicable to sort the large quantities of residue under the
microscope: counts given for mineralised macrofossils therefore
represent only minimum numbers of specimens. Specimens extracted
were identified by comparison with modern reference material.

b) Results

Full lists of identified plant macrofossils from Roman contexts
are given in microfiche {Tables 4-7), and the results are
summarised in Table 9, Plant remains from prehistoric contexts
are listed in Table 8. One of the most striking features of the
samples from Roman contexts {(Phases II-V) is the massive
variation in the quantities of plant material between samples of
the same phase: the sample from 4161 (Phase IV}, for example,
contained many thousands of cereal chaff fragments, whereas some
other samples from phase IV included few or no cereal remains,.
In these circumstances calculations of mean ‘seed’ numbers or




fercal indot {carvopsis]
ITriticum sp. (glume base)
Hordeum =p. {caryopsis)
Ranunculus acris/repens/bulbosus
Chenopcdium _album L.

ci, Medicago 3D.

Rumeyx acetosella agg.
Polvgonaceae indet.

Corvius avellana L.
falluna-tyvpe (floret and capsule)
Prunella vulgaris L,

Plantago lanceclata L.

Galium sp.

Hvpochaeris sp. {(fragment)
Carex spicata/divulsa-type
Carex spp.

Sieslingia decumbens (L} Bernh.
Gramineae indet.
Gramineae/cereal (culm node)
Charred ? moss fragments
Stem/rhizome fragments
Indeterminate seeds etc,
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Table 8 : Carbonised plant remains from pre—Roman (Phase 1)

contexts

Contexts 0268 and 4120 produced no identifiable seeds etc.



mean ‘'seed’ concentrations per unit volume of soil would be
meaningless. The results are therefore summarised in Table 9
simply in terms of frequencies of taxa and plant elements.

¢} Plant macrofossils from pre-Roman contexts (Phase 1)

Samples were collected from two late neolithic pits {0268 and
0271), 0268 contained no identifiable seeds, but 0271 produced
abundant fragments of charred hazel-nut shells {Corylus
avellana).

Several iron age linear features (4110, 4114, 4120 and 4126} were
sampled, but of these only 4114 contained an informative
assemblage of material. The sample included a wheat glume base
and a poorly-preserved grain (possibly of barlev) but most seeds
in this sample were of weeds and grassland plants, notably
Ranunculus sp{p) (buttercup), Prunella vulgaris (self-heal),
Hypochaeris sp (cat's ear) and Sieglingia decumbens (heath
grass}). A carbonised floret and capsule from the sample were
tentatively identified as Calluna {heather}.

d) Plant macrofossils from Roman contexts {Phases II-V)
i} Cereals

The two main genera of cereals in these samples are Triticum
{wheats) and Hordeum (barlev). The cereal grains are generally
in a very poor state of preservation, both fragmentary and
deformed. This is in part a result of the fact that many grains
had germinated prior to carbonisation: a few retain attached
plumules and primary roots, others show furrows where ‘sprouts’
were formerly present, and detached fragments of cereal plumule
and primary root occur frequently.

For this reason even those grains determinable to genus are
rarely identifiable specifically. The better-preserved wheat
grains are mainly elongate forms of Triticum spelta type though
some short-grained hexaploid types are also present at low
frequencies. Fortunately the wheat spikelet fragments include a
higher proportion of well-preserved specimens, These comprise
isolated glume bases, spikelet forks, spikelet bases {forks with
only the extreme basal portions of glumes surviving), rachis
internodes and rachis nodes. They have been identified (where
possible)} using unpublished criteria defined by Mr G.C.Hillman.
The vast majority of spikelet fragments are of Triticum spelta.
The main characteristic features of this species used in
identification are: presence of veins on the outer face of the
rachis internode; glume bases wide and robust; primary keels
prominent; andgle of glume faces on either side of keel greater
than 90°, secondary keel scarcely distinguishable from tertiary
nerves; glume faces forming a smooth curve on either side of
secondary ‘keel’. There is also a small proporticn of glumes and
spikelet forks of emmer, Triticum dicoccum. The glume bases are
in general slender with a well-defined primary keel on either
side of which the glume faces meet at an acute angle. Subsidiary
nerves are not well-developed and conseguently the secondary keel
is conspicuous, with the glume faces forming an obtuse angle on
either side of it. Intact emmer spikelet forks show a wide angle




between the glume bases, viewed from the front. Glume bases and
spikelet forks listed in Tables 4-7 as 'Triticum sp’ were either
fragmentary or damaged. The samples also include a few rachis
nodes of wheat. 4006 contains a node with two intact internodes.
These have veins on their outer surfaces but retain attached
poorly-developed glume bases, and are thought to be
non~-fragmented spelt internodes from the base of an ear. The
nodes from 0936 {(Phase I1), 0124, 0698 and 4012 (Phase III} are
of free-thregshing hexaploid type {cf, Jones 1978, Fig. 69, f)
with no clear trace of the glume bases and with venated interncode
fragments.

Wheat awn fragments are preserved in a few samples, usually in
the form of "silica skeletons". They show conspicuous small
groups of barbs, irregularly distributed on their surfaces.

The barley grains also include a high proportion of poorly
preserved specimens but there are some grains showing dorsal
ridges and slightly angular cross-sections. Asymmetrical grains
from lateral spikelets occur in a number of samples, The
presence of six-row hulled barley, Hordeum vulgare, can thus be
established. Barley rachis internodes are uncommon and usually
fragmentary, though some of them show lateral glume bases
diverging sharply from the rachis axis.

Elongate, slender grains tentatively identified as Secale cereale
occurred in two contexts but the presence of this species at low
frequencies is definitely established by rachis nocde and
internode fragments from contexts 0698 and 4012 (Phase III) and
4161 {Phase IV). These consist of flat, slender internodes with
some trace of marginal pubescence, with rather enlarged areas of
the node below the glume inserts.

Grains and carbonised awn fragments of ocats (Avena sp(p))} were
found at low frequencies in samples of phases II-1IV. The two
floret bases from 0273 and 4063 are damaged, and do not clearly
show the character of their articulation scars.

In summary, spelt {Triticum spelta} and six-row hulled barley
{Hordeum vulgare) are the two main crops in all phases in these
samples: the former is represented by abundant spikelet fragments
and some grains; the latter by grains and rare rachis internodes.
Emmer (Triticum dicoccum) occurs at lower frequencies in samples
of phases II-IV; free threshing hexaploid wheat occurs as a trace
in phases II-II1; rye (Secale cereale) as a trace in phases II-1IV
and wild or cultivated oats (Avena sp.) as a trace in phases
i1-1Iv.

ii) Pulses

Isclated leguminous cotyledons of irregular hemispherical form,
4,3mm in length, from 4100, and a fragment of a similarly-sized
cotyledon from 0694 are listed in Table 9 as Pisum-type. They
could be from peas, but no trace of their hila survive. A
damaged and deformed seed, c.6.0mm long, from 4044 is tentatively
identified as Vicia faba var minor.

L0



Iriticum spp. {sgraine)

Hordeum vulgare (grainsj

Hordeum sp. {grains)

Avena spp. {grains)

Secale cereale {grains)

fndeterminate cereal {grains)

Indeterminate cereal {plumule/primary roct frags)
Triticum spelta {(glume bases/spikelet forks)
Triticum diococcum (glume bases/spikelet forks)
Triticum spp. (glume bases/spikelet forks)
Triticum spp. {brittle rachis internodes}
Triticum spp. {rachis nodes)

Triticum spp. {awn fragments)

Hordeum sp{p) {rachis internodes/fragments)
Avena sp{p) (floret bases)

Avena spi{p) (awn fragments)

Secale cereale (rachis nodes)

Indeterminate cereal {rachis fragments)
Cereal/grass (culm nodes/frags/bases)

Vicia faba var minor (abraded seed)
Pisum-type (seeds/cotyledons)

Linum sp {seed)

Ficus carica (mineralised seeds)
Juglans regia {(nutshell fragments)

Pteridium-type {(pinnules)

Ranunculus acris/repens/bulbosus
Ranunculus sp.

Papaver cf. rhoeas L.

Papaver ardemone L.

Papaver sp.

Brassica sp.

Raphanus raphanistrum L.

Thlaspi arvense L.

Cruciferae indet,

Silene sp.

Agrostemma githago L.

Stellaria media-type

Stellaria cf. graminea L.
Caryophyllaceae indet.

Montia fontapa L. subsp. chondrosperma
Chenopodium album L.

Atriplex sp.

Chenopodiaceae indet.

Malva sp.

Medicago/Trifolium-type

Lathyrus nissolia L.

Vicia/Lathvrus spp.

Leguminosae indet.

Rubus fruticosus agg.

Prunus spineosa L.

Prunus sp. (frags and mineralised stones)
Malus svivestris/domestica (mineralised}
Apium-type (mineralised)

Umbelliferae indet,
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Rumex acetcesella agg, 3 J+(2) 3 -
Rumex spi{p) 3 20 i0 2
Pelvgonum aviculare agg. 3 2 2 -
Polvgonum lapathifolium/persicaria 1 1 1 -
Polveonum convolvulus L. B iz 7 -
Polyvgonum sp. 4 3 2 1
Poclygonaceae indet. - 3 - -
Corvlus avellana L. (nutshell fragments) 4 23 6 1
Calluna vulgaris (L} Hull (florets/capsules) - 1 - -
Primulaceae indet. 2 2 - -
Lithospermum arvense 4 4 2

Euphrasia/Odontites sp. - - 1

Rhinanthus sp. (1) - 1+(1) -
Prunella vulgaris L. - - -
Plantago lanceolata L. 6 - 11 3

Galium aparine L, i 7 2 -
Galium sp. - 1 - -
Sambucus nigra L. (1) - 1+(1) -
Anthemis cotula L. - {1) - -
Tripleurospermum maritimum (L) Kcch 2 5 4 -
Chrysanthemum segetum L. - 1 - -
Cirsium/Carduus sp. - - 1 -
Compositae indet, 4 1 Z -
Elepcharis sp{p) 4 13+(1) 3 -
Carex spip) 5 7 3

Cladium mariscus (L) Pohl - - -

Cyperaceae indet. 1 - -

Anisantha sterilis {L) Nevski - - 1

1
Sieglingia decumbens (L) Bernh, 1+{1) 3+(1) 3
2

Bromus mollis/secalinus 15 18 23
Arrhenatherum elatius var bulbosum

{(Willd) Spenn. {tuber) - 1 -
Gramineae indet. 9 26 11 3
Total no of samples 16 66 44 7

Table 9 : Freguencies of taxa and plant elements in Roman samples,
Phases I1 - ¥

Unless otherwise indicated taxa are represented by fruits or seeds. Tentative
identifications in round brackets.
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iiiy Flax

The phase IV context 4162 producred a small seed of Linum s=p.,
2.8x1.%mm, and a second damaged seed also probably of this dgenus.
Specific identification is not possible, but this could be an
underdeveloped seed of a cultivated flax,

iv}) Nuts and fruits

Fragments of carbonised hazel nutshell (Corvlus avellana) are
frequent: in phase III they were found in 36% of samples. Walnut
(Juglans regia) is represented by a single fragment of carbonised
endocarp with its characteristic grooved surface from the phase
I1I1 context 0281.

Remains of edible fruits are also preserved in a carbonised form
and these include a carbonised fruitstone of Rubus fruticosus and

stones of Prunus spinosa (sloe}. In addition mineralised seeds
and fruitstones of Ficus carica {fig}), Malus sylvestris/domestica
{apple) and Prunus sp. are present. The specimens of Prunus

consist of the mineralised internal tissues of the endocarp; they
cannot be identified to species but are of P, spinosa/avium-size.

e) Seedsz of the wild flora

The seeds of non-edible wild plants in these samples include a
range of species characteristic of arable fields, grassland,
wetlands and heaths. Some, perhaps most, of them are thought to
represent plants originally growing in the arable fields, whilst
others could have become mixed with crop cleaning waste after
cereal processing, In particular there are grounds for thinking
that cereal waste was intentionally mixed with hay as animal
fodder and litter (see below). Distinguishing seeds derived from
these different sources clearly presents problems. However, it
is possible to sub-divide the taxa identified inte several main

ecotypes.,

Characteristically annual and perennial arable weed taxa at this
site include Papaver cf. rhoeas, Papaver argemone, Brassica sp.,

Raphanus raphanistrum, Thlaspi arvense, Silene sp., Agrostemma
githago, Stellaria media-type, Chenopodium album, Atriplex sp,
Malva sp., Vicia/lathyrus spp., Rumex acetosella, Rumex spp.,

Polvgonum aviculare, P,lapathifolium, P.convglvulus, Lithospermum
arvense, Galium aparine, cf. Anthemis cotula, Tripleurospermum
maritimum, Chrysanthemum segetum, Cirsium/Carduus, sp., Avena
Sp., Anisantha sterilis and Bromus spi(p). It is notable that
weeds characteristic of acidic seoils, often rather light and
sandyv, are fairly frequent in these samples. They include such
species as Raphanus raphanistrum, Rumex acetosella and
Chryvsanthemum secetum. {Ellenberg 1988). Anthemis cotula, a weed
particularly common on heavy c¢lay soils in East Anglia {Petch and
Swann 1968, 210) and confined to such soils elsewhere {kKay 1971])
is represented by only a single tentativelv-identified fruit.
Apart from this, the arable weed flora includes both summer crop
weeds {Chenopodiatea) and weeds of autumn-sown crops
{Secalieteal: (FEllenberg, ibid}.

The grassland and wetland element in the flora comprises
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damyp grassliarnd plants could colonise the field margins, It is
poszinle that =zcme ceads of these species are derived from plants
growing in such situationg: however, the very high freguency of
these taxa in socme samples {(see below) does imply that in some
cases seeds of grassland and wetland taxa are derived from hawv.
Sieglingia decumbkens, apparently formerly a major arable weed at
sites in the ncrth and west of Britain (Hillman 1961, Van der
Veen 1987) is present in the samples from Pakenham but only at
low freguencies; its status as a weed or a plant harvested with
hav from acid grassland or heath is doubtful. A few carbonised

fern pinnules, probably of bracken (Pteridium aguilinum}, and
floret= and capsules of heather (Calluna vulgaris} provide
further evidence for heathland in the vicinity.

Sample composition and taphonomy

13 Carbonised macrofossils

The samples from Roman contexts have three main componenis:
cereal grain, chaff and seeds of wild taxa. Their composition 1is
summarised in the form of triangular diagrams in Fig. 4,
following Jones (1383). In calculating the percentages ecach
element {(grain, seed or chaff component} has been counted as a
unit; thus glume bases and internodes count as one, whilst
spikelel forks and spikelet bases (composed originally of two
glume bases and an interncde) as three. Mineralised seeds,
carbonised culm nodes and bases, awns, carbonised remains of
fruits and nuts, pulse and Linum seeds were excluded from the
calculation.

Samples containing less than 100 elements are arbitrarily
considered tc represent a 'background scatter’ and are excluded
from this analyvsis. Though reducing the data, this precautien
was thought to be necessary at this site because the rich samples
clearly indicate that substantial guantities of cereal waste were
being burnt on-site. Material from these refuse fires could
easily have been dispersed across the site and incorporated into
contemporary features and, subseguently, into features of later
site phases by reworking of deposits, to give a low-density
background scatter of material.

For this reason the late Poman cereal samples (Phase V) are MOt
considered to bhe informative: only seyen camples were avallable
and these produced only very thin scatters of cvereal remai1s.
which could easily be residual from earlier site phase

However, the composition of the larger samples froun Hn ses 11-1V
does show scocme fairly clear patterns. Only from Phase 11 are
there samples including a relatively high proportion of cereal
vrains; in phases 11T and IV grains rarvely comprize mere than 20%

of the total assemblage, 1t is apparent that mest samples from



rhnrzes and some from Phase II include a high proportion
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f oereal <haff and seeds of wild taxa. Samples comprising more
than abovut 0% chaff are thought to consist of morc-or-less
"pure’ threshing and winnowing waste {rom cereal processing.

Each of the three phases also produced samples with more than 70%

seedsz of wild taxa {contexts 0807, 0BZ0 (Phase I1); 0568, 4063
{Thase 171}, 0337, 4104 (Phase IV!. These all include seeds of
arable weeds, but in 0368, 4807 and 4104 a high proportion of the
seedszs consists of small grass caryopses and small leguminous
seeds (Medic¢ago/Trifolium-type). Grass culm fragments are
consistently present and seeds of other grassland taxa (eg.
REanunculus acris/repens/bulbosus, Prunella wvulgaris. Eleocharis
spl{p) and Carex splp) cccur at low fregquencies. These results
seem to indicate that at least some of the 'seed-rich’ samples
represent a mixture of cereal waste and hav used as animal fodder
or litter, )

Jones (1985) makes use of triangular diagrams of this type to
assess the status of sites as ‘nett producers’ or 'net consumers'’
of cereals. At Pakenham, however, it is probable that the role
of the settlement in the agrarian economy of the area was rather
complex, probably involving some local production, but perhaps
also providing centralised facilities for processing and storacge
for a wide area of countryside. This guestion is discussed in
more detail below.

Total counts of grains and of chaff fragments which are directly
comparable for the different genera of cereals are given in Table
10, The results are very consistent for phases I1-IV., Wheat
grains are two-three times as abundant as barlev grains in the
first three phases, but wheat internodes are much more common
than barleyv internodes, ©Oats and rve occur only sporadically in
small numbers, Samples of phase V contexts produced very little
material,

Taking these results together the following conclusions mayv be
made:

1} There is no clear chronological variation in the samples of
phases II1-IV. The relative proportions of barley and wheat
grains and interncdes are similar in all three phases. Other
cereals occur only at low frequencies and probably represent
no more than contaminants of barley and wheat crops.

2} The composition of samples in terms of relative amounts of
grain, chaff and seeds is also similar between phases. Most
of the larger samples are composed principally of wheat chaff
and weed seeds, representing threshing and winnowing waste
burnt as refuse though the high proportion of seeds of
grassland taxa in some samples implies that they include
charred animal fodder - a mixture of cereal waste and hayv.
few samples from phase II contained a relativelyx high
proporticen of €rain, perhaps related to other ceresal
processing activities,

i1 Mineralised macrgofossils

For reasons outlined above the retrieval of mineralised

26



-1
—
[
—
—+
r—
-
-

Triticum spn. 122 183 33 3
Hordeum spip;i 58 60 21 3
Avona sp.{p? grains 5! Z 0 0
Secale cereale 0 {2) (1) 0
Indeterminate cereal 146 206 66 7
Triticum spp {hrittle rachis internodes) 74 330 151 1
Hordeum spi{p) {(rachis internocdes) 2 13 1+(1) O
Secale cercale {(rachis nodes) ¢ 1 1 0
Totl no of samples 16 66 14 T

Table 10 : Total counts of cereal grains and equivalent cereals
spikelet fragments from phases I1 - ¥

Triticum internode counts comprise loose internodes and cone internode
per spikelet base/spikelet fork.

Hordeum internodes includes fragments,
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macrofossils at this site was incomplete, and all counts given in
Tables -7 are merely minimum numbers of specimens present. Tre
distribution of mineralised material retrieved is summariced in
Table 11

The sieved residues from the samples commonly contained

concretions., Many of these were ferrimanganifercus or c¢lay
concretions, but others are thought to represent fTaecal
concretions and coprolites. These fell into two broad

categories:

i} Irregularly-shaped hard, brittle concretions with holes and
projections, grevish-green to brown in ceclour. They often
have sand grains and scometimes pebbles as inclusions,
sometimes show impressions of plant stems-and Zepidermal
tissue and occasionally {eg. in context 579) include a high
proportion of small fishbones.

ii) Soft pale buff porous concretions, some (e,g. in 4164) in the
form of small ovoid coprolites, sometimes including fragments
of plant tissue,

Mineralised arthropods (mostly fly puraria and woodlice) were
associated with concretions in many of the deposits.

The mineralised plant macrofossils consist of stem fragments,
scraps of indeterminate epidermal tissue, seeds and fruitstones,.
A high proportion of the seeds could not be identified even to
family, since they showed no surface detail, but species in the
families Chenopodiaceae, Umbelliferae, Polvgonaceae, Compesitae
and Gramineae are present. In addition, mineralised macrofossils
of Ficus carica (fig), Prunus sp. {internal ‘casts' of
endocarpst, Malus svivestris/domestica {apple) and Apium-type
{?celery) have been identified.

Mineralisation of plant material is thought to occur as a
consequence of the reaction between biogenic phosphate and lime,
used as a sterilising agent, or calcareous groundwater in refuse
pits and latrine pits (Green 1979). The association of faecal
concretions, arthropods and mineralised plant material in some of
the large pits strongly suggests that these were, indeed, latrine

pits.

4. Environment and agrarian economy: discussion and conclusions

At this site it proved possible to examine samples from excavated
archaeological features and alse from wet sediments in the area
of Micklemere, immediately adjacent to the settlement. The
combined evidence from sedimentary stratigraphy and analysis of
micro- and macro-fossils has provided an unusually full picture
ef agriculture and environment in this area, between the late
neolithic and Saxon periods {(see Table 12 for summarv),.

The earliest archaeological features sampled were late neclithic
pits, one of which produced abundant fragments of carbonised
hazel nutshells (Coryius avellana) but no remains of crops.
Features= of this date commonly contain remains of wild fruits and
nuts, sometimes acssociated with cereals, and Jones (139580)
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Fhase 111 G113 vplrt) 1
0139 tpit} -
G249y -
U565 tlaver!? -
0378 1pit) +
0615 (post holefpit) +
0E47 (pit} +
1032 1pit) +
1035 ¢ )inear feature; -
4040 (pit) -
4049 tpit: +
409% tpit) -
411% ¢ linear feature) +
4119 (pit) +

Phase IV 0037 (pit? +
0114 t(pit) +
0129 (pit}) +
0129 (pit) +
0337 (pit) -
D709 «layer} -
4044 (pit) -
4067 (lavyer) +
4101 tpit} +
4105 1pit) [
4125 pit) +
1164 (pit) +
1166 (pit) +
0172 (pit} +

Table 11 synopsis of the distribution of mineralised macrofo

Fazcal concretions/

caprolites

Unphased features are omitted
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Tiedieval and

larer

Middle Saxch

tpost ad BGO)

Farly Saxon

Roman

Iron Age

Late neolithic

ters stratigraphy
pollen anaivsis

plant macrofossils

sandy c¢oulluvial deposits -
intensive tillage in immediate
vicinity

calcareous lake mud. Peak in
cereal pollen. Renewed arable
farming probably on calcareous
clavey solls

Peat., Pollen of cereals and
weeds rare. Little or no

arable farming in vicinity

Peak in pollen of
Charcoal and

Sandy peat.
cereals and weeds.
veed seeds common. Intensive arable
farming, probably mainly on light

sandy soils. Areas of grassland

Peat. Local vegetation of wet, weady
grassland, with some heathland in
vicinity. lLandscape largely cleared

of woodland

Table 12

Carbonised plant remains

from archaeological features

Large scale processing of cereal
crops, mainly spelt. pisposal of
waste by burning. Some
cultivation of 7?flax, pulses,
fruits and nuts. Deposits of

burnt animal fodder.

Deposit of macrofossils of weed,
grassland and heath taxa - derived

from local acidic grassland

carbonised hazel-nut shells -
collection of wild nuts

Summary of environmental and economic resulis



suggests that this indicates that woodland foodstuffs formed =
zignificant part of the late neolithic diet. The earliest
sediments seen in the section cut at the edge of Mickiemere
post-date the \eolltﬂlc, g0 pollien data for this perioed are not
available.

s

The hasal peats sampled (below 21dcem), though not directly dated,
were overlain by less organic deposites thought to be related to
Roman activity: these lowest peats are therefore considered to be
of Iron Agde date. Stratigraphy and microfossils indicate a
relatively high water table, perhaps subsequently dropping a
little. Pollen analysis shows that vegetation at the margins of
Micklemere was composed predeminantly of wet grassland prone to
flooding, with alder (Alnus) and willow {Salix) growing at the
water’'s edge, associated with agquatic and marsh plants., Pcllen
of weed taxa indicates some disturbed ground, whilst heather
(Calluna) pollen demonstrates the proximity of acid heathland.
Pine {(Pinus}, birch {(Betula}, oak {Quercus), elm {Ulmus) and
hazel (Corvlus) were growing in the area, but the landscape was
iargely open. Cereal pollen is first recorded at the top of this
basal peat, Plant macrofessils frem this basal peat are also
largely of wetland and grassland plants.

Within the excavated area an Iron Age linear feature produced an
assemblage of carbonised seeds including some cereals and weeds,
but consisting mainly of grassland plants (Ranunculus spp
buttercups; Frunella vulgaris : self-heal; Plantagec lanceclatsa
ribwort plantain; Hypochaeris sp : cat’'s ear and Sleglingia
decumbens : heath €2£rass) with some remains of heather. This
evidence for acidic grassland at the site 1s obviously consistent
with the pollen results,. It is not clear what this assemblage of
carbonicsed seeds represents in terms of human activity: it might
relate to a grassland fire or the burning of waste har and
litter.

The intense and extensive activity associated with the Eoman fort
and settlement is marked in the sedimentary stratigraphy by
inwashing of mineral soil to give lavers of sandy peat, some
thick, containing stones, fired clay and glass fragments,
charceoal and bone. The increased influx of mineral sediment must
have been related in part to disturbance of so0i1l at the site
itself, though there is a clear correlation betwecn the
prercentacge of cereal pollen in the sediments and their mineral
content (Fig. 2}, This indicates an increase in the area under
arable production within the drainage catchment of the mere,
resilting in increased soil erosion. The vegetation of the area,
as indicated by seeds and pollen frem the mere sediments, became
mere diverse largely because of the development of a rich weed
flora in response to disturbed and nutrient-enriched soil

conditions.

D
o

m

H

Carbonised plant remains from the excavated gite zhow that the
main field crops throudhout the Romarn period were spelt (Iriticum
spelta) and six-row hulled barley (Hordeum vulgare). Other crops
present in the samples, perhaps representing nc more than
czonlaminants of spelt and barley cropsg, are emmer {(Iriticum
dicoccumi. a free-threshing wheat (Triticum aestivum_s. 1.}, rve
{Secale cereales) and wild or cultivated cats. Dulses, probably

2



including peas {(Pisum sativum) and horsebeans (Vicia faba var
minor) were also grown, and small seeds of a species of flax
(Linum sp.!} may indicate some flax cultivation, perhaps on the
damper soils close to Micklemere.

Cereal crops were clearly being processed on a very large scale
in all Roman site phases: most of the larger assemblages of
carbonised cereal remains are composed mainly of cereal chaff and
weed seeds discarded and partly burnt after threshing and
winnowing {Fig. 4). The high frequencies of fungal spores in the
mere deposits of Roman date may also have been related to crop
processing activities.

The results from the mere sediments clearly show that at least
some of the crops being processed at the site were grown within
the drainage catchment of the mere. The relatively high
frequency of cereal straw fragments and culm bases also implies
local production: Hillman {1981) considers the presence of
straw-waste to be an indication of local arable farming. A
gquestion of some significance in assessing the economic status of
the site is whether, in addition, the site provided centralised
facilities for crop processing, storage and re-distribution for a
wider area of country. One approach to this gquestion is to
consider the soil~types surrounding the site in relation to the
weed ecotypes associated with the cereals in an attempt to
establish probable locations of arable areas,

The site is located close to the western margin of the Boulder
Clay plateau of mid-Suffolk, characterised by heavy, often poorly
drained soils, where it meets the Breckland with its
freshly-draining calcareous and sandy soils. Consequently a wide
range of so0il types is found in the immediate vicinity {(Hodge et
al 1684). These fall into three main groups:

i) Soils in valley locations, affected by groundwater levels,
Around the site they comprise sandy and peaty soils of the
Adventurer's and Isleham 2 Associations.

2) BSoils developed on chalky till.
These include very heavy, poorly-drained, stagnogley soils
{Beccles I Association) which extend for large areas over the
till plateau, as well as better-drained calcareous clay soils
(Hanslope series), which are rarely seriocusly waterlogged, at
the edges of the till plateau.

3} Well drained soils on sand, chalk, loamy head or thin till.
In the vicinity of the site these include so0ils of the
Newmarket 2 Asscociation (mainly calcareous loamy soils on
chalky drift) the Ludford Association {(non-calcareous soils
on loamy head) and the Worlington Association (deep acid
sandy solls).

The soils of the area thus comprise a complex pattern of light
and heavy soil-types. However, as has been noted above,
carbonised seeds of weed taxa characteristic of light acid soils
are fairly frequent in the samples, whereas species particularly
common on clay soils are virtually absent. 1In particular there
is onlv one tentative identification of Anthemis cotula (stinking
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mavweed]. This weed was certainly established in East Anglia by
the Roman period: it has been identified in association with
carbonised cereals from a Roman site at Socuthery, Norfolk
{Murphyv, unpublished). Its extreme rarity here must indicate
that the cereal crops being processed at the site had not been
grown on Boulder Clay soils, The arable areas were more probablyv
located on the lighter soils around, and to the south of, the
site. This evidence does seem to imply that the crop-processing
taking place at the site, to which most of the samples are
related, had to do with relatively local production. This does
not mean to sayv that the site had no role in re-distributing
cereals imported from a wider area readv-processed as grain, but
this tvpe of activity would leave no clear archaeclogical trace.

In addition to the arable economy the pollen and macrofossil
results provide evidence for pastoral farming. Peaty sediments
from the Mere, considered to be of Roman date, contained
relatively high levels of Plantago (plantain) pollen, which
together with other pollen taxa, indicates the existence of weedy
grassland, presumably largely on the poorly-drained valley-floor

s50ils. Carbonised seeds of grassland and wetland plants occur
frequently, and in a few samples from Roman features are very
common. It is suggested above that samples containing many seeds

of these taxa with cereal crop-processing waste represent
residues from animal fodder.

The remaining crop plants identified - walnut, fig, Prunus sp and
apple - mav represent locallyv-produced fruits and nuts or
imported foodstuffs. Some collection of wild fruits and nuts is

also indicated, notablv of hazelnuts, but also bramble, sloe and
elderberrv.

Above 192cm in the Mere section the mineral content of the
sediments decreases markedly, and between 164 and 182 cm there is
a dark fibrous peat. Macrofessils and pollen indicate
re-~establishment of relatively undisturbed wetland vegetation.
Charcoal fragments and weed seeds occur at very low freguencies
indicating a low level of human activity in the area, and there
is a very marked reduction in the level of cereal pollen,
implying an abandonment of arable farming in the catchment of the
Mere in the post-Roman pericod. There 1is no evidence, however,
for significant woodland regeneration.

The top of this peat is dated to ad 660, and overlying it there
occurs a 20cm thick layer of calcarecus lake mud. This sediment
indicates a rise in lake levels and an increased influx of fine
mineral sediment, correlated with a new peak in cereal pollen.
Whilst climatic factors cannot be excluded, it is likelv that
this represents a phase of intensive arable farming during the
Saxon period, resulting in increased soil erosion and surface
run-off. The fact that the inwashed sediment at this level 1is
fine-textured and calcareocus, in contrast to the sandy mineral
component of sediments thought to be related to Roman activity,
must indicate a different sediment source; in other words
different tvpes of soils were under cultivation - calcareous
clavey soils, perhaps including some of the heaviest clav soils.

Around the Mere itself macrofossils and pollen seem to indicate



fairly undisturbed aquatic, marginal and wet grassland vegetation
with some alder and willow trees, with traces of weeds and
charcoal.

In a final, undated, but post-Saxon, phase unsorted stoney sand
was deposited over the lake mud. This colluvial deposit relates

to intensive tillage immediatelv up-slope.

Marine molluscs

Shells and fragments recovered by bulk sieving are listed in
Table 13. In the Roman features of phases 11~V the two main
species were Ostrea edulis {oyster} and Mytilus edulis (mussel}.
Shells of Cerastoderma sp (cockle), Littorina sp {(winkle) and
Buccinum undatum (whelk) occurred sporadically in contexts of
phases III and IV. Three phase IV contexts produced valves and
fragments of Venerupis decussata {(carpet shell), a shellfish
species known to have been eaten in Roman times: at Culver
Street, Colchester it was one of the more frequent marine
molluscs in Roman deposits (Murphy, in prep.}. Most of the
marine mollusc shells came from contexts of phases II-IV, but
this simply reflects the larger numbers of samples from these

phases.

Avian eggshell

Eggshell fragments were recovered by bulk sieving from all Roman
phases, most of the material coming from contexts of phases
11-1IV. Contexts which produced eggshell are listed in Table 14.
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P+ L+
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+

Balanus +

Venerupis decussata

Gastropod frags

Cerastoderma +

Indet. {abraded) 1

V.decussata +

cf. Buccinum
{abraded) +

Balanus +

Cerastoderma +

Cerastoderma 1

Balanus +

Buccinum 2

Balanus +

Balanus +
Cerastoderma +

V., decussata 2
Indet. bivalve fraz-

Cerastoderma +




RS

Lerastoderma +

4yl it + -
1005 111 1

4007 111 + -
4032 111 1 -
1044 v 1 -
1643 111 + -
4051 111 2 -
1056 111 + -
4067 v 5042 Juv) -
4098 111 3{+1 guv) +
41060 I1I 2{+23uv} 4
4104 Iv - +
4105 IV 1 +
4106 Iy + +
4125 Iv + T+
4131 I1I - 1
4164 Iv 1 +
4165 Iv - +
Table 13 Marine molluscs and other invetebrates

The shells

from the Late Neolithic pit
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Fhase Phage Fhase

Qu3e Iv D304 111 4009 IIi
g124 131 337 v 41012 11t
0127 117 0484 Iv 1016 ITI
012¢ v 0319 Iv 4017 III
0123 111 0528 Iv 10272 v
0136 111 0541 v 4044 IV
0139 IT1I 0551 I11 4062 111
015% Iv 0BGS Iv 4098 111
0172 v 0659 111 4100 111
0180 v 0686 I11 4106 I11
0222 Iv 0711 I11 4164 Iy
0271 I 0737 ? 4209 v
0274 I11 0770 I1 -

0273 111 0807 Il

0281 IT1 1004 I11

Table 14 : Contents from which avian eggshell fragments
were retrieved

The fragments from the Late Neolithic puit 0271 must be
intrusive.
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early Roman civilian contexts {(Phase 111}

Carbonised and mineralised plant remains from
Z2nd-3rd century contexts {FPhase 1IV)
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Foeman contexts (Phase V)

Carbonised plant remains from pre-Roman (Phase I
contexts

Fregquencies of taxa and plant elements in Roman
samples, Phases 11~V

Total counts of cereal ¢rains and equivalent
cereal spikelet fragments from phases I11-V

Svnepsis of the distribution of mineralised
macrofossils

Summary of environmental and economic results
Marine molluscs and other invertebrates

Contexts from which avian eggshell fragments were
retrieved
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Notes < Tables 4-8 microfiche

Abbreviations:

afr - awn fragments of Triticum f{usually "silica
skeletons') anrd Avena {usually carbonised)

biri - rachils internodes of brittle rachis wheat

ca ~ caryvopses {whole grains and fragments including
embryvo area)

cafr - carropsis fragments not including embryo area

¢cb - culm bases of cereals/grasses

cn/efr - culm nodes and culm fragments of cereals/grasses

co - isolated cotvledons of Leguminosae_

flor - floret

b - floret base of Avena

fr - fragments

gb - glume bases

indet - indeterminate

m - mineralised {(all other plant material is carbonised)

pi - pinnules {fern)

ri - rachis internodes

rn - rachis nodes

s -  seed

sph - degraded spikelet fork {(spikelet base}

spf - spikelet fork

spr - cereal ‘sprouts’ {plumule/primary root fragments}

tu - tuber

The flot fractions were not all sorted fully. VWwhere a large

volume of flot was available a sub-sample was initially sorted.
In some cases this produced so little material that further
csorting was unnecessary, in others the sub-sample produced an
adeguate assemblage, and in others further sorting was needed.
From some very rich cereal flot samples only very small (2.5ml)
sub-samples were examined and other portions of the flot were
scanned over, to check that they were representative of the
whole.

Ruantification of the richer samples presented some difficulties
since the samples commonly contained variablyv-preserved material
ranging from intact grains, seeds and spikelet fragments through
to very fragmentarv and abraded specimens. In samples with large
numbers of small seeds there were always many small carbonised
objects of elongate to sub-spherical form which probably {(but nct
certainly) represent badly-preserved seeds,. In these cases the
‘indet’ seed count is inevitably tentative.



) 0808 @724 0770 0807 CB20 0829 0832 0841 0929 0836 Q938 0358 4005 4010 4076
Cereal indet. (ca fr} + 3 + * * + + e + % + ¢ + + + B
Cereal indet, {cal - 2 15(a) 2(a:} - 3 & 35 - 42 1 4 - - ) 33,
Cereal indet. (spr} - 1 - - - - - - ¢ 5 3 - 2 1 - 3

i spp (ral - - 4 - - 2 3 B7{el 2 10{s} 2(a) 3 2(a) 2la} 2 2%
Iriticuw spp (gd) - 3 2 20 - 1 - 5 2 12 27 2 L 20 5 e
Trilicup spp (bri} - - - 3 . - - - - - 18 - N 6 N <
Tritisus spp (rn} - - - - - - - - - 2 - - 241} - . .
Iriticup spp tspb/spl) 1 - i 4 - - - 1 - - 10 1 3 ] - H
Iriticus spp tafri -~ - - ¢ - - - - - - - - - N - .
Iriticum spelte L. (gh) 1 7 2 i1 2 - - 1 3 fete) 105{e} 7  42{e; 41 3 1y
Iriticum spelts L. (spl) - - - 1 - - - - - - 3 - 4 - - -
Irisicus dicocoum Schubl (gh} lef - - H - - - fef - - Jct - - - -
Hordeum vulgers L. (ca) - - - - - - - 45 - 4 - - ~ - -
Horgeyp sp. (ca) - - 3 - - - H - - - - - - f
Herdeus sp frafr} - - 1 1 - - - - - - - - - - - B
AYEns sp. (cs) - - 1 - - - - le2cf - - - - - - 1 -
Avensg sp. {8 {r} - - . ¢ - - - - - - - - - - - .
Bheridiug-type (p2l - - B - * - - - - - - - - - - -

X - - - H - - - - - - - - - - -

(i Ir} - - ¢ - - - - zfr - - - - - - 1 -

Silene apip) - - - - - - - - - - - - - - B
Agr L B - - - - - - - 1 - - - - .
3 i ~type - - - 17 - - - - - - - - - - -
Steliaris cf i L - - - - 1 - - - - - - - - - -
Stellarisl - - - - 1 - - - - - - - - - - -
Hoptis fontans L. subsp. chondrosperse - - - 7 3 - - - - - - - - - - -
fhzpepedive slbus L - ~ 1 1 ¢ - - 3 - 1 - - - - - 1

. &p - - - - 1 - - - - - - - - - - H

Chenopodiscese indet. - - - - 16 1 - 4 - - - - - 1 1 -
{3rifalium-type - - 2 3 2 - - 2 3 - - - - - S
Yigi ap - - - - - - ~ lme¢R2co -~ lmelcs - - - - leo -
Leguminosae indet. - - - - - - - - 1 - - - - - -
Erunus sp - - 1ef{p) - - - - - - - - - - irr - ~
Rumex gcetosells sge - - 1 2 - - - - - - - - - -
Bumes sp. - - H - 2 - - 8 - telfr - - - 1 - -
Polrdopnum aviculsrs sgg - - - - 4 - - - - - - - - - 1 §
i L - - - 1fr - - - - - - - - - - - -
Palxxonum convelvulus L - ~ - 2 - - 1 - 3 1 - 3 - - 3
Relxgonum ap - - - - 5 - - 2 - - - - - - 1fr 1
¥ L. - - - - - - - + - + - * - - - +
Prisulaceae indet. - - - 4 - - - 3 - - - - - - - -
Lithospermun sarvenss L. - - 2 - 1 - - 1fr - ~ - - - - - be)
cf Bhinanibus sp - - - 1 - - - - - - - - - - -
Plantage lanceplets L - - H - - 1 - 1 - - 1 - - - s
Lallium apsripe L. - - 3 - 14 3 - 20r - - - - B - - -
Sambucus nixrs L - - - - fricti - - - - - - - - - - -
irie i (L} Koch - - - - 1 - - - - - - 1 - - - -
Compogitas indet - - - 3 - - - H 1 - - - - - -
Eleocharis aplp) - - - Zef 10 - - 2 - H - - - - -
Cares ap. lp) - - - - H - - 1 1 - - 1 - 1 - -
Cyperaceas indet - - - - - - - - - - - z - - - -
i i i (L) Bernh - - - - - - - - 1 - - 1 - 1 - ~
- 20r 12 18 edef 1 1 13 1 10 Selef Selcf 13 5 3 2%
Gramineae indet. - - 4 Z8 2 - - 3 1 - 2 1+icf - H - H
Gremineae/cereal (cn/fcfri - - 2 3etr fr 1 - fr - - - - fr 1 i
Graminese/cereal (cbi} - - 1 1 - - - - - - - - - - - 1
Rhizome fragacnt - - * + - - - - - - - - - - 2 -
fatkin fragment - - - - ¢ - - - - - - - - - - -
r e, - - 4 38 34 2 1 3¢ 2 - - 2 1 - - 7
i“?iii':i?tlﬁ seeds 25 100 160 25 100 100 100 50 100 50 25 100 25 25 100 25

Table 4 ; Carbonised pleni remssans LI0R Foman military conlexss
{Fhase II1}

Hotes - (s} includes germinated grains; {b} Charred fruit;
{c} Includea twe ahort grains; (d} Lnrge\coty)edon;
{e} Includes glume base [rom terminal apikelet fork;

{f} Ilmmaturs mpell
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0063 0113 0124 Q1275 G133 0136 013% 0343 0273 0281 0250 03G4 0328 0553 0562 9ide CITY Gin
Cereal indev. tca fr} - - . + + + + N . - - B - . . 5 -
Cereal indet. (cail - - 3 1 + - 2 2 4 - 1 5 - - 3 * 1
Cereal indet. ({spr} - - - - - - - - - - - - - - - - .
Cersal indet. (rnl - - - - - - - - - - - - - - | - "
Tritisum spp (ca} - - & - 1 - 2 1 z - 1 - - - 10 ikt -
Trisigue spp (ghl - - b - - - 2 - 3 1 1 54 - 1 3 u -
Tratigum spp (bri} - 1 - - - - - - % - - 14 - - [ 3 N
Triticue spp {(rn} - - H - - - - - - - - - - - - . -
Triticue spp (spb/spl} - - - - - 1 - 5 - - & - - 2 - -
Triticum spp (&fr} - - - - - - - - - - - - - - - - -
Triticum spelts L (gb) - - 4 - 1 ~ 5 - 20 1 3 51ia) - i 28 3 3
ITritigye spelia L (spf) - - - B - - - - - - - - - - - - -
Txitigum gicoggur Schubl ighby - - - - - - - - - - - - 1 - -
Igiticum dicoecun Schubl spf) - - - - - - - . - - - . R - sef ~ B
Hordeum wulzare L. lcal - - 5 - - - - - - - - 4 - B - - -
Hordeyw sp. {ca! - 1 - H 1 - 2 3 4 - - - - - 1 v -
Hordeum sp. {rifr) - - - - - - “ g - N - - - - - -
Aveng sp. {ca) - - - - - - - - - - - - - - - -
Avena Bp. {afr} - - - - - - - - - - - - - - - B -
Avens sp. b} - - - - - - - - 1ef - . - - - - - -
Secale cereale L loal - - - - - - - - - - - - - - - - -
Secele cergale 1 irn: - - - - - - - - - - - - - - - - -
Pizus-type - - - - - - - - - - - - - - - - -
Eicus carigs L - m - - - - - - - - - - - - - - -
dusrliens regie L - - - - - - - - - g - - - - - - -
Bisridive-tspe {(pit - - - - - - - - - - - - - - - N -
Banunculus sgriglrepens/bulbogus - - - - - - - - . - - - . - - ) .
Bepunculus sp - - - - - - im - - - - - - - - i -
Fapaver cf. ghoess L - - - - - - - - - - - - - - - - -
Eapaver srgsgons L - - - - - - - - - - - - - - - - -
Papaver &p - - - - - - - - - - - - - - - - -
Rephenus rasghanigirue L - - - - - - - - - - 1ir 1fr - T - B -
aspl arvenss L “ - - - - - - - - - - 1 - - - - -

Cruciferae indet - - - - - - - - - - - - - - - -
Silene &p - - - - - - - - - - - - - - - - -
Agrogstemms githugo L - - - - B - - - - - - - - - - B -
Stel i ja-type - - - - - - - - - - - - - - - - -
Carvophyliacene indet. - - - - - - - - - - - - - - - . -
Montis fentans L. subsp. chopdrpsperms - - - - - - - - - - - - - - - - -
Chenepodjue glbus L - - 5 - - - - - 1 - - 3 - - B - -
Alriplex sp - - - - - - ~ - - - - z - - - - -
Chenopodiaceas andet. - - - - - - - - - - - 2 - - - ' b
Malva ap - - - - - - - - - - - - - - - - -
HedicagosTrifol ivs-trpe - - 3 - - - i - fr - - 3 - - - gz -
Lathyrus passelis L - - - - - - - - - - - - - - - - -
Visaa/lathyrus sop - - - - - - - -~ ldstlco - - 2 - - - Iseico
Leguminosae indet - - - - - - - - - - - - - - - - -
Frunus spincsa 1 - - - - - - - - - - - - - - - -
Prunys sp - 10m - - - - - - - - - - - - - - -
Apiug-type - 1 - - - - - - - - - - - - - -
Umbelisferae indet - - - - - - - “ “ - - - - - - - -
Rumey acetosells age - - - - 1 - - - - - - - - - - N

mex Sp., - - - - - - - 1 3 - - 21 - - B H -
Polygopum svigulare agyg - - - - - - - - - - - - - - - -
Eolvgopum tspathyfojjue/persicaris - - - - - - - - - - - - - - - -
Folygenum convolyvilus L. - - - - - - - - - - - 2 - - - -
Poivgonym sp - - - - - - - - - - - - - B - -
Polsgonacens indet, - - . . . _ . N }
Cerviuys avellans L. « - . N R . ~ . B : : : - - - s N

unp voigaris (L1 Rutl - - N R . . - - B N : ) -

Priwmulacese indet - - . = _ . - B : - - - - - - . .
Lithuspermunm arvense L - - - - . = . . _ t - - - - - - -
Prunella garys kb - - . - . . - . B - i M - - -
Tlaniago lanceolsta L - - 2 . . ~ B N ; : : ; : - - ;
Galjun sparine L. - - - . ~ - i ~ : K ) i - - H -
felivum sp - - . . B - N N - N _ - - - B -
Anthemis coluls L - - ~ . i - i N _ - - - - - B B
Triplevrosperpus mirytimug 1L} hocoh - . . - . - B . 1 N : - - - - - jef
Chrysenthemum segetoum L - - . . ~ . = . ! R - - - - - -
Compositae indet - - . " B _ = - N N : - - - - 1 -

eOChaT: H - - - . - - -
m,c,xhs;fgxsmp - - - - N : N N - deletr - 14 - - - tef -
Siexling o ¢ecumbens (L} Bernh - . - N . . B j - - i 20 - - - Feifs -
Bromus mollis/secalinus - - I3 . - . . - - - - - -
ArThenatherus elatius var hulbosuw frief 2+0r 3 ! - : & - fr ‘ ¥ iir

iwilld) Spenn - - - - . . = R ~
Grawinege i1ndet. - - . 3 " | 3 - : ; 4; : : - r;
Grasincae/cereal lenj/ftefr) fr - efr - - . M _ setr . 'm N z ?. ir
Gram:neseSceresl [ob) - - - - a - . ~ - ¢ cdfr - - Tefr fr -
Rhizome fragoents - - 1 R . ~ _ a - N - = - - - - -
THoss fragments - - - - - - - - . : . ) )
Indet seweds etc i{carbonised! 1 - 2 - - - “ _ ~ B - - -
Stee fragwents (ms . . R - . ~ 2 B j €3 i - 2 -
Arihropods Imi ' - I - - . - ~ . - e : - - - 4
Faecal concretions im) - . - - . . ~ - - A . - - - - -
Indeterninate seeds ete (m) - 1o - - . 3 = . . _ . : - ¥ *
% flot sorted 23 25 23 50 00 25 50 50 50 23 50 25 12.5 100 B¢ 50 :

Table 3a © Carbonised sad wmineralised plant remains from ear]y
Roman civilian contests (These 1139

Contexts 0633, 0378, 4011,. 4030, 4083, 4348 produced no seeds etc

Notes @ fa! Inciuding b ases from terminal forks
tbl  One short grain
{c!l Includes germinates grains
tedl Numerous indet. degraded seeds
{e} 2.5 ml sub-sample examined from ¢.350 ml. of floy



0384 0615 0616 0647 0659 0686 0698 Gil1 0830 0945 0946 0952 0993 4001 4003 4004 4009 401Z 40)€ iul7 4820
Cereal indet. (cs fr) . . . . . ‘e . - - ° . . * = * ‘ 5 e = 5 3
Ccreal indet. (cay k) 5 1 i 2 18 3. 1 - 1 7 11 1 3 = 3 2 10 by 12 gy
Cerea) indet. (spr} - - - - - ¢ 7 - - .5 1 3 1 - a 1 - 12 = ] i
_gere.l indet. (rn) = - ol - - - - - - - - - = - - - - - - - -
riticym spp (cm) ] s 3 4lc) 3tc) I3lc) 3(c) = = ‘ 3 19 2 = = 5(c) - 9(cy - 1) $ic,
Toaticue spp (gb) 1 2 = i 54 1 - 103 7 36 2 - § 13 1 217 - ) !
Triticum spp (bri) = 1 = 2 1 7 25 - - a9 1 7 1 . G 1 = 71 . ) .
Yriticye spp (rn) & = = = = 3 3 - - - - - - - - = = ) < = g
friticys spp (spb/spfl) - 1 6 3 16 19 N - 11 2 7 2 - 4 3 - 24 = 3 i
Triticum spp (ofr) - - = - - by 4l - - . - - - - - = - . s > &
Yriticus spclte L (gb) 3 13 3 10 30 87 - - 97 10 n 14 - 8 14 - 2090a) 4 4 7
Triticum seclte L (spf) - - - - - - 1 - - 2 = = » 2 g 1 - - .
Triticue dicoccum Schubl (gb) = g = ® = = i - - 2¢t 1 - - - = = - o1 - i -
Triticuw dicegcum Schubl spf) - - = =) = = o3 - - o - - » = & = 3z ’ =
Hordeum vulgare L. (ca) - - = - - - - # - - - - - - ~ - - - e 2 -
Hordeyp sp. (cm) - 5 - - 2 v fr - - - 5 - - - 1 1 1 2 2 - -
Hordeus sp. (rifr) = - = 1 = - = - - - - - = % el - - - - -
Avena sp. (ce} = = = = = - = - - - - - 1 - 5 = = - - - &
Avens sp. lafr) : = ¢ g 2 - é 2 - - - . - - = & = : s @ s .
Aveng sp. (R4-2 - - - - i - = - - - - - - - = = - & 5 s &
$ecale cergale L (ca) - - - - - - Zef - - - - - - - - = 4 - s = a =
L (rn) - - - L > o - 1 - - - - = - . - - - - 1 N - -
Pisum-type - - = - - - - - - - - - - - - - - ¢ - - -
Picus carice L & = - = A 3 S - - - & - = = = 3 s - R R
s i & & & = & # % - - - - = = - = & & . 5 3 .

Suglens regis L
Pieridiue-type (pi) = - (] = - - - - - - - - = & a = s -
Ranunculus acris/repeps/bulbosys z

&anunculus sp - - - - - N - i . - - - - - - - - - N - -
rapaver cf. choess L = = - - o 2 = - - - - - - - - - - - - ” -
Papaver argeaonc L - - - - - - - - 2 = o - % - - - - - - - -
Papaver sp 4 = * = & b : o - = - - - - - - - - - -
Raphepus rsphapistrue L & = < % = = N - - - - is 1 - - - - - 3 - ¢
i v L - - ad - - - - - - - - - - - - - » - - & w
Cruciferac indet - - - - - - 1 - - - - - - - - - - w &
S it - - - t - ‘ - - - 1fr - fr - - - - - - - - -
i L - - - - - 8 i - > - - lef = - - - - - - - -
&”“.“. mcdis-type = 2 = = = 1 =, - - - - - - - 5 25 - = - - N
is cf. gramines L = = = 1 = 2 & - - - - - - - - 5 = - = - 3
Caryophyllecese indet. 1 & 1 = = 1 = - - - - - = - & - = = = 3 =
i a L. subsp. chondrosperme = - - 2 = - - =2 - - - 2 - - - = = = s & &
Chenopodiym albym L - 2 - 2 -2 - - - 4 - 5 - - - = - ) - 2 -
striplex sp - N - - - 4 - - < 2 - - - - - - = K - ) R
Chenopodiaceae indet. - - ~ 1 - 23 = - =t < s 1 z = 1 _ _ 2 . N .
Malve sp & 1 = = = S = = - - - - - - - - - - - - -
Kcdicago Intnhu type z # = ! = 3 = - - 1 2 - - ) - - i .
Lelhvrus pissolie - - lef - - - - - - - - lco is - = = - & = -
Vicia/lethrrus wv - il = 1 - Isslco - - - - - 2s+9co s " - - - = - s -
Legueinosae indet - ) - - - - - - - - - - - - - - - - & - s
P."unu§ Ep)ncsa LY - N - - - - N - - ¥ -, s - - - - - - - -
Prynys sp = = = = = = = - - - - - - - - = 5 - - - -
m-ivpe = = S = 2 - ¢ - - - - - a = & o ~ s & c N
c-bcllxl’-rne indet & 3 - o = 1 - : - - - - - - = = = @ = s s
Ruser nmcelose))s ags ' - = 3 ) lef - - - - - - - » - = s a N = 2
Rupe: sp. i - - 2 - 2 - - ! - 3 3 - - ) - - =
Polvgonce prviculare egg - - - - - - - - = # = & 1 - » = - -
"olvgenum lerathafolium/persicerip - = = = = & = - - - - - - - - - - - - - -
volveonue conygl ulus L. - - - 2 2 24fr - - - 3 - 6efr = - 2 g S s % 2 .
Pelvegenue s - 1 - - - - - 5 . % o w g = = = s
Poiygounacene indet. - - - - - - - " - " e = - . P s &
v #\ e L. - 3 & s B 3 . . B N . B . - - - . . . .
C ung ulsarys (L) Rel) - - - - - - - . - - - - - - - - - . - -
Primuiscecae 1ndet - = = - - - - - . . - ) - - - - - -
‘ense L - - - - 2 1 - - - - & » 2 o) < - s = A
- - - - - ! - - - - ) - - - - - - -
rclots L = = = ? = 2 = - - - 13 - - - - - - )
- - i - - - - - N - R R . I )
Lraligue L) hoch ™ - - - - 4 - . - - - - - - - - . { .
L; sanUliceur_scseius L - - - - - - : é - - & = 5 < % - 5 % 5
Compositac indet - - = - - - - 5 = - < & & 5 . i = : 8
sleocharis splp! - - - I ) - - - < a 3 & s = 1 s &
Carex spip) - - - 2 - - - & " - & = - - - - - w
Nieglinzia cdecumbens (L} Bernh = = = = S * = - = lef 1 N = - - - % & -
troeus wollss/secalinus ! 2 e & 2 o 5 1 11 2fc 33 ] - 5 ) 26 feirt
Arrhenatherym cleijus vor bulbosum
(®111d1 Spens - - - - = - - - - - a - - - - - - - - -
iramineae indet. - 3 = 10 - 2 s 5 3 8 1 e 2 - 1 9 3
axinesc/cerca) fcr)/tefr} - f1 - - - eefc - = fr & ) fr Cr = fr rr fr 3 3
am:nese/ceres! (cb) - - - - - - J - - = - - - - - - - - - -
Ittizome fragoents = - - - - - - - - " - = = - - - 8 & . s
“NMoss fragments - - - - - - - - - - - - - - - - - . -
Indet sceds etc (carbonised) = 3 | 2] 2 g 4 - - 1 1 N 1 - - 3 - 6 - 1 -
Stem fragments (x| - - - - - - - - - - . - - - - - - -
\rthropeds (m} - - - - - - - % = - 2 e - = - = - 5
Faccal concretions (m] - . - . - - - = - = H & = = . s = H & =
indeterminale seeds etc (e B = = 3 - - - = w % % = < - - = & . 5
S flou soried 100 100 25 }CO 50 100 (e} 6.25 2% 1.36 100 25 56 12.5 30 30 12.5  §.2: ~t io:

Table 5L . Carbonised and mineralised plant remains fros earvl:
Roman civilian contexts (Phase 111} continued

Contexts 0633, 0978, 4011,. 40350, 4093, 4148 produced no seeds ctc.

NWotes - (m) Including bases from terminal forks
{b) One short grein
{c) Includes germinates grains
td)  Numerous indet. degraded secds
et 2.5 m] wub-sample exsmined from ¢.350 ml. of flot



4024 407 4042 4034 4t 4039 4040 4udd 4031 9036 4061 4063 {066 40€3 407C
Cerea: indel. ica f1) + . . . . b = . . + . 4 o, X .
Cercal ind=t. tca) 3 i 2 - 2 - 1 2 1 1 - i 9 12 !
Cereal indct. tspr) 2 4 = - 1 - - 1 3 “ 1 = = < -
Cereal! :ndet. (rnl = - = - - - = = = = - a 5 P pe
Irilicur spp ica) 5(c) 4 ) 1 - = Clci @ 1 2(c) 1€ -] (2 )]
Traticyn spp tgbi 22(a) 3 - 12(a) 5 - K} 17 10 B 37 | 1 - 2
Jrsticum spp tbrad 10 7 1 1 - - 14 3 ) g - - g .
Ir:ucum spp iTn) - - % - - - - - - - - - - - =
Ir cum spp (spb/spf) 9 2 - 1 = - 2 1 2 @ - 2 3
Iritigum spp (afr} + + - - - - - - & - - - - - -
Iraticum spejta L (gb) 51 38 6 21 13 - 2 19 3 15 39 2 3 - 2
i spejta L {spf} - " = bk - - - 2ra) i - # - - - -
Triyycum dicoccum Schubl tgb) - - “ - 2cf - - = - - - 2 - - -
Iraticum digocgum Schubl spf) - - - - - - - 1 - - 2cf 1 - - -
fordeuwm vulgare L. (ca) S i - - - - - = - - - = s - -
Hordeum sp. fca) - 1 ] . - - - i - - 1 1 3 3 b
jordeum sp. (rifr} = & = = - - - - - - 3 1 - - 5
Avena sp. (ca) = - - - - - - - - - N - - - -
vens $p. (afry - - - - - = = - - - - - - + -
Avens Sp. (fb} - - - - - - - - - - - lcf - - ~
Sccale ceresjc L (ca) = o = - - = = - = - - = = - -
Secalc cereale L (rn) - = - - - - S & & = - = = - *
Pisum-type - & - - - - - - - - - - B - -
icu arigca L = - - - - - - - - - - - - -
Juglans regis L = = = = = - - - - - - - - - -
kreridium-type (pi) = 1 - - - - - - - - - - - B =
n u crays/repens/bulbesus - - - - - - - = - - = - - - -
Ranynculus sp - - - - - - - - - - - = - - -
Papnver cr. rhyeas ! - - - - - % = = - - = = = = “
Papaver nrgemone L - - - - - - - - - - - 2 - - -
fapaver sp = = s = = S v = = = s = = = 5 =
Raphanus rapkanjsirum L % 1 - - - - - - & - = fr = i s
A \epse L = d # = = - - = = # s = = = =
Cruciferac indet = - - - - - - - - - - - 1 e -
Silepe sp = = - - - - - - - - - 1 - - -
Asrostemma_githsgo L = - = - - - - - - - - - w - -
Stellarjo media-type " & = W & - - - - - - 2 - - -
Caryophyllacecae indet. = = - = - - - - - - - - - = -
Mont:.. fontara L. subsp. clondrosperms = - - - - - = 1 - - _ 3 % = s
Chenopodium album L = E £ = = - - - - - 2 1 - 2 '
iplen sp i 5 = = - - - & ] - - 1fr ] - -
i"henopcdinceae 1ndet. = } * 1 1 - - ] - - - 2+fr & £
Malva sp = - - - - - - = - - - - - 1 -
cago/lrifolium-type - - - - - -~ - = - - - - - = e
Lathyrus rissolis 1 - E = = - - - - - - - - - - -
\esa/iathisrus spp - - - - - - = o - - lse2co lco is 2¢ -
teguminosae 1ndet - - - - - - =] - - 1 - o = = -
'runus _spirosa L - E ] - - - - - - - = - - <
frunus sp 5 0 = - - - - - - - . - - - -
Apjur-Uype g & c = & - - - - - - - - - -
Leabelliferze 1ndet = - - =2 & - = - & & - = - 3 >
Rumey acetcsells esg = = - - - - = - - = = » = - -
kumes sp. - - - 2 - = = | “ = 1 3 2 1 =
Feivgonum aviculere ale = - - - - = - - - - - 1 & - o
Loivgonur Japathyfcljum jers:carya = e - 2> # - & & - B & 1 ~ - -
Poligonum convgjvulus & = = = = 1 = 2 2 - - 1 1 E 2 =
Pclygonur sp = e - = = - - - - - - - - i -
felrgonaccae 1ncot. - - - - - - - - - - - icf - - -
Corslus svciiana L. = - - . . - - . - - - . - 4 N
sajluna s aris 'Ly Hull - - - - - - —~ = = - - = lefic) - -
Frimulaccae 1ndet - - - - = - = = = - - ) = _ ~
Lithespermum arvense L - - - - - & - = - = = = = s -
Erunells vulearis L - e e e . - - - - - - - - - -
Plantago lanceolaza L - - - 25 = = & & < | - 1 = - -
Galjum aparisc L. - - - - - - - = = - - R ) - .
Galium sp 2 # & = = - = = = & = = - - -
Anthemis gotula L - - - - - = - - - - - ” = r &
Trapjleurospermum mar;tiymum (L} hoch 1 - - - - - - - ™ - = o s - -
Chrysanthemur scgetur L - - - - - ” s s a - i 5 - = -
(ompcsitac i1ndet - - - - - & & = & - & = = < =
fleocharis sp(p) - | - ] 3 B 8 B ! N - \ i - -
te1 Bernh - - - - - - - - - - - - - _ -
Alire i e 1 2¢fr 1 - | b Zadcf  Zefr 10 Qedcf 8 dedcf 1
Arrneratherum ejat jus var bulbosum
(w1llcdy) Spenn = = = - = - = - - - = ltu = - -
Gramineac indet. - b 1 = - - - & - - - e - - -
Gramineae/cereal lcn /(ctr) - - - - - - - - - - lefr rr 1 lefr *
Cramineae/cercal (cb) - - - - - - - = - 2 J 1 £ 2 -
Rhizome fragments = = - - - - - - - - - - 3cf -
"Moss fragments - - - - - - - . - ~ - - . - <
Indel seeds etc tcarborised) s z 1 1 4 - 2 1 = - - 23 ] 8 1
Stem fragments (m! - - - - = - - - - - - - - . .
Arthropods I(aj - - - - - - - = - " - @ - - -
Faecal concretions (m) d - . = - - - . - - - - - - >
Indcterminate seeds elc Im) - - - 2 - 1 & & & 1 - i -
X flot sorted 23 30 30 30 25 100 25 123 235 50 25 50 25 30 100
Table 53¢ : Carboniscd and mineralised plant remains from early

Romarn civilian contexts {(Phase Ill) continued

LS



4699 410n 4118 4019 il hss 412 Y 35 d

teryedal ande:,  lra {ry M = = . . . . B
vereal andct. (o) 3 - - 2 - 1 1 2 5]
tercar andet. - - = - - t - - -
Cerezl anded. - - - - - - - - -
} spp = K & * = ! -

sPi - 5 - - 3 - 2 - P
lopticum spp - - - - - - - - \
Triticue spp (rn) - - - - - - - -
Tiyticun spp (spb/cpfl) - - = = - - - -
Iratjcur spp tafr; = - - = - - - -

Jraiticum spel:a L
Triticum spejta L

ticum djcogccur
Iraticum grcoceur
Hordeup sujgare L.

tgb)
(spf)
Sehubl fgb)
Schubl spf)
feal

Hordeur sp. (cal 1 = = - 1 - 1 = = -
Hordeum sp. (raifr) - - - - - - - - - Jef
Avena sp. (ca) = = - - - - - - - -
Avens sp. tafri - - - - - = = w - -
Avena sp- tfbl b - - - - - - & - o
Secale cereale L (cal = = < = - = - - - -
Secale cereale L (-n) - - - - - = - = = s
Pisup-type = 2¢co = - = = = = - -
El;us carjca L - - - - - - - - - =
Juglens reg:ra L - - - - - - - - - -
Dreridium-type (pil - - - - - - = = = =
kanunculus agris/repeng/bulbosus - - - - - = = = - &
Ranunc s sp - - - - 1 - s =~ = &
P‘apaver cf. rhgeas L - - - - - - - - & s
Pappver argemonc L - - - - - . - - - - -
Papaver sp - - - - - - - - - -
Raphanus rapnanjgtrum L - - - - - - = - - -
Thlespy arveuse L - - - - - - - - - -
vruciferae indet - - - - - - - - = 5
Silene sp - - - - - - 5 = = 2
Agrostemma _gjthag: L - - - B - - - = & £
Stellarja mecra-tyre - - - - - - - - % )

Caryophyllacecae indet. - - - - - = - - - -
Montjs fontans i. subsp. ma - - - - - - w - - -
Chenopodium albumr L - - - - - - 1 - - 2
Atriplex sp - - - - - - - - < 1
Chenopcdiaceac 1ndet. - - - - - - - - 1 1
Malyva sp = & = = e & = - - -

Medicaga/Trifc. ur-":5¢ = 1 = * - £ = = = -
Lathyrys niesg. A L - - = = " = = & = =
Licas latlirus £ - - - - - - - - - -

Leguminesae 1noct ~ - - - r - fr - - -
I'tunys spircsa i - i - - - - - - = -
L LGS SP 3 - - - - - - - - -
Apyum-tvpe - - - s - = 2 & s =
mbell.ferar indot & - - - - - - s & &
Rumcs acze*cseiilu asc - - - - - - - - N =

Folsgotui AL iwbase

elrgerue lal LUrEIs ATy - - = = ” 2 - _ ~ -
" 2 g & & & = ) = 5 -
< P - - - - = 2 3 g @
fr).conarcae .nael, - o - = = - - - & &
valloeps aulggics (! Huil 3 - - - - = - = - =
U'rigulacere 1naet - - - - « % B = = -
Lithaspermum ATVEn:® L = = = = # - - - - :
L - - - - - & - z o <
g - - " d - i ) - -
Antheonys cctijs | = & = - - = - - - -
Iripleurasseomun, ti' roch = = B 8 - - & “ = »
hrysanwpemum segoten | - = L = = - - - - S
fsmpes:tae 1nde? = - L - - - - - e -
E haras spog - - - = - - - - 8 -
u - - - - - B = - 2 2
£ B i i ' - B 5 ) ) N
b X = - - ! - = 24 :
Arshenashorus slap
i%1lld Spean - - - - - - % . - _
Gramineae 1ndet. = = » = 1 - - - : S
Grarineac-ceveal o V/iclnd - - - = = = - - u @
Gracineae/cercal (bt - - - = - - = - - =
Rhizome fragments = - - - = =X = - = -
“Moss fragments = ® - - .-' - = s - -
indet seecds etc fcarbanised) = = 3 ! = - - ) - -
Stem fragments im! - - - - - - = i &
Arthropods (m) - - - 2 - - - = -
Faccal concretions (m! = = . . - = - - " =
Indeterminate sceds ctc (m) - - - - - & - - 3 ,f
% flot sorted 28 00 10U 1098 100 1o Tuu 3 23

Table 34 : Carbon.sc? and mineralised plant remuins frem earl:
Roma: civilinn contexts (fhase 111: continued
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0C37 0038 0114 0122 0128 0129 0131 0132 0337 0494 ©319 0541 0552z 0605 0658 0694 0709 092C C%i+ 0L
+ 4+ 4

Ccreal inuet. ca fr. + - + - - ¥ ¥ = N — = % - . _ " .
Cereal indet. ca 3 = 2 1 - - - 1 8 = 2 1 2 2 - 4 5 4 ) ¢
Cereal indel. spr - - - - = - - - - - - - - - - - - 1 2 ,
Cereal 1ndet. rn - - - - - - - - - - = - - - - - - = : r
Iriticum spp ca £ = = 5 = = 6 - - - 1 2 - 1 - 2 2 izie
Triticum spp gb 1 2 = & & - - 6 - = = - 2 1 4 1 s - 2
Iriticums spp bri 1 = - - = 1 - = = w - - P - 1 ) 2 - e
Iriticum spp rn - = o = = = - - - - - - - = = = - = .
Iriticum spp spb/spfl - 1 1 - = - 1 = = - = = . 3 5 = -i,
Triticum afr - = - - - - - - - = = = & - = . = @ ~ ¢
Triticum :pgep“a L gb - 5 1 3 1 - 2 1 3 & - - # - 11 4 19 ) 73
Iriticue spelta L spfl - - - - - - = % # = = = - e - - = - ) 1L
Triticue dicoccum Schubl gb - = = 7 - - - - - lef - - - - - - - - -
Triticum dicoccum Schubl spf = = o) = = = - - - - - - - = - - - - - -
e S are ca = = = = - =3 - - 7 - - - - - = = - - - 3
Hordeyrw sp. ca 1 - - Ifr - B - - - = - & = & = - = = = -
Hordeum sp. rifr - = = - - - - - = - = = 2 a & 1 = - - -

Pteridijum-type pi - - - - - - - - = g - = = = = & + - = =
Brassica sp & # = e = - = - lef - - - - - - - - - 1 -
Stellaris cf greminea L = - = - - - - - - - - - - - - & - = 3 i
astjue sp = - - - - - - - - = - - - - - - - - B =
Caryophyllaceae indet. - - - - - - - - 2 = - - - - - - - - - -
Chenopodjum albym L = = = - - - - - 2 = = - = = - = = - = -

X SPp - = - - - - 1 - - B = = - - = - - - - -
Chenopodiaceae indet. & & ] - - - - - 142m - - - - - - - & a - @
Medicago/Trifolium-type 3 - - - - - 5 = 2 2 3 = = z = & _ = - 2
Vici r SPP- = = o = ® & = = fr - - - - 1 - - - 1fr - 1se3?
Leguminosae indet = - - - - lco - - - - - - - - - - - S - -

3 ico agg - - - - - - - - 1 - = - - - - - - - & =

Prunus spjnoss L = = - = = = - = - = = = - = = ir - = = =
Prunus sp = . - - 5¢4(m) - - = = b = = = - = = - = - -

Malus svivestris/domestica = = - - - - - - - = = = « - = = P - - -
Umbelliferae indet - - - - - - - - 1 2 < = w - = = = - M ”
Rumex acetosella agg - - - - - - = = - = = 2 & w = 1 5 = = =
Rumey sp. 4 - - - - - - - 18 - & = = & = 2 & = = 1
Polvgonum avjgulare agg - - - - - - - - - - = - - - - & = < % %
Polvgonum Japathifoljum/persicaria = - - = = = - - ! - - - - - - - - - - =
v um_convolvu L . = = = = = - - } - - - - - - - - - - s
Polvgonum sp = = = = 1tm) = = - fo - - - - - = - - - - -
Corylus svellapa L. - - + = ol - - - . - - - . - = = . - -
Lithospermurm arvepnse L 1 = & - - - - ~ 3 - - - - - - o = = = =

Euphrasia/Odont tes sp - - > - = = = &
Rhypanthus sp - - - - - - - - - - - - = = z = 5 5 :
Plantago Janceglata L = = = & = = - - 4 - - - - 1 - - - - - -

um aparyne L. = = E: = &= = = - - - - - - - - - 1 107 - -
Sembucus njgre - - - = = - - = - - - - - - - - defifr: - - =
Triplevrospermum parjtymum (L) hoch s - - - - = - - 2 - - = = w = = = - & -
Cirsaum/Cearduys sp = ™ = = = - 2 = = = - L2 = T . - - - - -
Compositae indet = - = - - : - - - - - - - =S & = 4 = B ‘
eocharas spip) = = = = = = = = 1 = = = = = ! = = = - i

carey spup) 2 - - - - - = = 7 - =

Sieglincie decumbens (L} Bernn - - - - - - - - - - - - - - = - - = " =
Anisanths sterjljs (L) Newvski - - - - - - - - - - - - - - _ - = - = =
Bromus mcll)s/secalinus 1 2fr y+lcf - - - - - )6elcf - = 1fr = - - 5 @ - i
Gramineae indet. 8 = ] = - s 3 - 4 - - - ~ - = 2 = & - 1
Gramirnesc/cereal (zn){cfr) l+¢fr - - - - - - = J8fr Lr - - - - - 1 - - B o
Indeterminate seec:z etc. (carbenised) 3 =, 1 = - - 2 - 16 - - - - 1 - - 1 = = o
Stem fragments (m]) - - . - + - - - - - - o - - - - = 5 < s
Arthropods (m) - - + - + - - - . - - - = - - - - = = =
Faecal concretions (m) . - + - + + - - - - - - - - - = = % = 2
Indet secos etc (m) 1 - 3 & 3 ] & 4 = - - - - - - - - -
X floi sorted 100 25 25 100 23 100 50 25 50 25 30 2% 50 100 6.25 30 50 100 1o 124
Tablc €s : Carbonised and mincralised plant remains from 2nd-3rd

century contents (Phase I\)
Contevts 0008, 0047, 0222, 0272, 0347, 0528 contained no seeds etc.

Notes: (a) Includes germinated grains
(b} Single-grained spikelet

1]
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4008 4013 4022 4036 4044 4067 4101 4102 4104 4105 4306 4125 4161 4162 4164 4165 4166 4508
*

Ceresl indet. ca fr. % + + + * ~ . + - . . N . 4 - N .
Cereal indet. ca 1 5 - - - - & - & 1 3 2 1 H ~ - 3 4
Cereal indet. a&pr - - - - 1 - - - - 1 - - z 4 i -~ - -
Cereal indetl. ra - - - - - - - - - - - - 2 - - - - -
Yritisusm spp <a 1 2 - - 2{b} -~ 5 - - 2 3 1 3Bl 2 - - Pibi
Iriticum spp gb 1 - 1 Ila) 2 tim} 8 3 10 13 3 19 82 74 4 - 37ta) 122
Iriticus app bri - - - 2 - 1 4 - 1 3 - 333 s 3 - 13 [
Iriticum spp on - - - - - - - - - - - - - - - - - -
iriticus spp spb/epl - - - 1 i - - 1 - - - H 6 13 - 1 § -
Tritigue spp afr - - - - - - . - - .- . - ¢ - - - - -
Triticum spelts L gb 1 5 2a) 9 3 5 18 6 8 3dl{m} 5 37 172(a) 97 19 - 81 90
Arilicum. mpelila L wpf - - - - - - - - - 1{e} - - 3 - 1 - 2te) -
Frilicum dicoccum Schubl gb - H - 1 - - 1 - - - - - - 2 - - 1ct 10t
Iiiticum dicoccum Schubl spf - - - - - - - - - - - - 2 - - - - -
CHoydeum vulfisre cm . . - 1 - - - - - - - - - - - - - - - -
" Berdeus sp. ce - 1 - - - 1(b) 1 - - 3 - i - - - - - - -
‘”giig:ug sp. rifr - - - - - - - - - - - [y - - - - -
Ax sp. 8 fr. - - - - - - - - - - - . - - - -
Secale coreale L ca ~ - - - - - - lef - - - - - - - -
e - - - - - - - - - - - - i - - - - -
" Lines sp . - B - - - - - - - - - - 1elet - - - -
- Blpup-type - - - - - - - - - - - - - - B - - -
‘ef Yicia f{sbs .. var gminor - - - i - - - - - - - - - - - -
N3 ica L - - - - - - - . - . - - . - - - - -
o Pheridius-type pi - - - - - - - - - - - - - - - - -
T Braspics wp - - - - - - ~ - - - - - - - - - -
Stelisris ©f gramines L - - - - - - - - - - - - - - - - -
&9 . L - -1 S S S S S S
Caryophyllacene indet. - - - - - - - - - - - - - - - - -
L - - - - 1 - 2 1 - - - - - - - 1 -
Alxiplex ep - - - - - - - - - - - - - B -, -
Chenopodiscens indet, - - - - - iz ™ - 3 - - - - 5 - - 1 2
Hedicago/Trifolium-Lype - - - - - - 1 - 21 - - - - - - - - 1
Vicis/laihyrus epp. - - - = dga lasifr - Scovfr = - - - - - - - -
Legumincsse indet - - - - - - - - - - - - - - - - w
- agg - - - - . - - - - - - - - - -
; L - - - - - - . - - - - - - - - - - -
Brunux sp - - - - - - Se - - - - im - - - - - fr
‘Malug Avlees - - - - - 1is iz - - - - - - - - - -
Umbelliferae indet - - - - il - - " - - - 1 . ] - - -
Rumex scelosclin mge - -7 - - - i R - - - - - - - -
Bunex ep. - - - - - im 3 - § 1 - 2 - - - 2 -
Yiculere ege - - - - - - 1 - - - - - - - - - 2
in !QQID:(Q” !fP:E}lQ!E]& - - - - - - - - - - - - - - - - - -
Polygronum cenvelyuluy L - ifr - - - - - 2 - Z (e} 6 - - B -
P - - - - - - - - - - - - - - - -
Gorvius avellsns L. 3 . - - - - - - - - - - - - - - -
.rvenge L - - - - - - - - - ~ - M - - - -
Euphrenie/Odontites sp N - - - - 1 - - - - - - - - - -
Bhipanthus =p N - - - - - - - i - - - - - - - - -
Elentage Japceoluts L - - - - - - - 5 - - - - - B - - -
i L - - - - - - - - - - - - - - - - - -
Sambucus nikrs L - - - - - - im - - - - - - - - - - -
Iripleurcsvernus waritipus (L] Koch - - - B - - - - 2 - - - z - - - 2 -
Lirzium/Carduds sp - - - - - - - - - - - - - - - - 1 -
Compositae indet - - - - - - sp - 4 = - - - - - - - -
Elgocharis spip! - - - - 1 - - - ey - - - - - - - - -
Carex spip) - - - - - - i 2 - - . - - 1 . . .
Sieglingie decupbens (L) Bernh -~ lcf - - 1 - - - ier - - - . . N . N .
Anisenths sterilis (L) Nevski - - - - - - . . i - . - . . - - - -
2 1 - = lelef 1 +fr 2f{r 12 g 4 5 5 i - 2¢ 3
Gramineae indet. - - - - im - Zct - 52 - 3 - 1 - - - 2 -
Graminere/cereal {(caj{cfr) - - - - - - ) 2 N . - _ . = N - ‘ -
Gramineae/cereal ichb) 1 - - - - - . N N . B - = . - N ~ N
Indeterminate seeds 2tc. {carboniged! - - - - ~ 1 9 1 - - 1 - - 2 N -
Stes fragments (m) - - - - - - . . - . - . - N B N -
Arthropods (m) . - - - + 2 . - - . - . . . ~ N ~ ~
Faecal concretions (=m - - - - - + . - - . - . . R R N R B
Indet zeeds etc (m] - - - - 4 & 13 . . . . 2 ~ . - = 14 -
% flot sorted 25 1060 2% 50 50 2% 100 100 3.:25 $0 25 100  (d} 12.5 25 25 12.5 0.78

Table Bb : Carbonised and mineralised plant remsins from 2nd-3rd
century cantexts {Phase I¥) countinued

Hotes: (&} Including glume bsses from terminal spikelet forks;
{b} Including germinated greains;
(c} Koted in other sub-asaples scanned over
{d) 2.5al. Sub-sample examined fros ¢.750Bl. of flot
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