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SCA15 was highly variable The large numbers of corroded grams m the
samples suggest that conditions were not always ideal for preservation, and
this 1s particularly true mn the upper 50mm of fill /4885 (0 16-0 245m), n
much of fill 74884 (0 10-0 16m), and 1n the lower sample taken at a depth of
030m Very abundant microscopic charcoal particles concealed many of the
pollen gramns n the samples taken at depths of 0 27m and 0 06m It was felt
that the five countable samples from the ditch did, however, provide enough
data with which to construct an mterpretable pollen diagram (Fig 69) Due to
the limited number of samples, no pollen assemblage zones were defined

Values of arboreal pollen at the very base of the diagram represent ¢ 50%
TLP, and, following a peak at 0 27m, these decline very gradually thereafter
This pattem 1s more or less determmed by the curve of the most donnnant tree,
alder, although hazel 1s also fairly well represented and shows a steady
decline Other arboreal taxa, as more than rare types, include heather, which
also peaks very slightly at 0 27m, and oak Occasional gramns of willow (Salix)
were recorded, and one or two grams of field maple (Acer campestre) and
Scots pne (Pinus sylvestris) were evident n the lowermost sample

The herbaceous assemblage from the ditch remnamns more or less constant at ¢
40% TLP, apart fromn a decline in values at 0 27m, attributed mamly to a
significant decline m grass, and a corresponding rise mn arboreal pollen The
range of taxa 1s very similar to the herbaceous assemblage recorded m the
Scots Dyke ditch, and, alongside the dommant grass pollen, there 1s a range of
taxa typical of meadows/pastures and/or disturbed ground The much lower
values of ribwort plantain are noticeable mn this ditch when compared with the
very high values n the Scots Dyke ditch Very occasional grams of oat/wheat
pollen are restricted to the lowermost three samples, which may suggest cereal
cuhrivation/usage at the settlement during the earliest stages of the filling of the
ditch

Herbaceous taxa recorded m this ditch, which were not present mn the Scots
Dyke, mnclude c¢f marsh gentian (Gentiana pneumonanthe), crane’s-bill
(Geranium), cf lousewort (Pedicularis) and woundwort-type (Stachys
sylvatica-type), which mcludes woundwort, betony, black horehound, dead-
nettle, and hemp nettle Gerantum and woundwort-type pollen grams are
difficult to 1dentify to species level and the habitat range 1s quite varied across
several species It may be significant, however, that marsh gentian and
lousewort, which were both recorded n the sample taken at 0 27, grow on
wet heaths or bogs (Stace 1997, 524, 626)

The summary diagram (Fig 69) shows a slight increase m fem spores m the
upper part of the profile, which 1s mverse to the arboreal component of the
diagram The fems, which nclude undifferentiated monolete and trlete
spores, royal fem, and polypody, may have been growmng 1n the ditch itself,
which may suggest that the ditch was allowed to become vegetated at times,
especially towards its final stages of fillng This fact alone may explam the
perceived decline m arboreal pollen, the increase m fern cover perhaps causing
less arboreal pollen to be received at the sampling site
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Interpretation the pollen evidence from the ditch 1s consistent with that from
the Scots Dyke and indicates a relatively open pastoral landscape, with areas
of alder and hazel scrub/woodland Slhightly higher arboreal pollen at this site
may indicate that this slightly lower-lying area was more wooded

The only noticeable change m the pollen data 1s the shight peak mn arboreal
pollen and correspondmg decline n grass pollen, at 0 27m, from fill /4886
Ths fill has been interpreted as a possible dumped deposit (Section 3 3 46),
whilst micromorphological analysis (Section 6 2) also indicates that 14886
was an anthropogenic humic fill consisting of fuel ash from both wood and
peaty turf Although the latter component may explain (and corroborate?) the
presence of marsh gentian and lousewort, and the slight increase n heather, in
this sample, which may have arrived at the site on peat turves, the increase in
alder and hazel, and the corresponding fall n grass pollen, 1s harder to explain
The charcoal from this feature (Section 6 5 12) was dommated by ash and oak,
which are both poorly represented 1n the pollen diagram (which 1s nteresting
n 1tself, although ash 1s known for its poor pollen production) The only
possible explanation could be that the material dumped mto the ditch was
itself covered with pollen from the surrounding alder and hazel woodland

Analysis of the charred plant remams (Section 6 4 8) suggests that at least
some of the material making up fill /4886 consisted of cereal-processing
waste Whilst this does suggest that cereals were being used at the site, 1t does
not necessarily 1mply local cultivation Simularly, the presence of cereal pollen
m the lower fills 1s not direct evidence for 1ts cultivation at the site, as a source
from harvested cereals cannot be mled out (Robmnson and Hubbard 1977)

Discussion  the pollen evidence from both the Scots Dyke ditch (SCAIO
12035) and ditch 714683 at SCA15 mdicates an Iron Age landscape of open
grassland/pasture with alder and hazel scrub/woodland The heathland
component 1s generally less marked n the settlement ditch, although the most
significant difference between the two assemblages 1s the much lower values
of nbwort plantan pollen m the settlement ditch (/4683) Ribwort plantain 1s
one of the key indicators of grazmg livestock, so perhaps the difference may
be explammed by the proximity and mtensity of the grazing, the SCAILS
settlement perhaps being more far removed from areas of intense grazing than
the Scots Dyke ditch

The scarcity of typical hedgerow taxa at both sites 1s interesting, especially
given the evidence for possible livestock rearmg Occasional rosaceous pollen
grams, which mclude hawthom, blackthorn, wild cherry and crab apple, were
recorded n the sediments at the Scots Dyke (Fig 68), and a single grain of
field maple, which 1s also common at woodland argins or in hedgerows
(Stace 1997, 470), was recorded n the settlement ditch The quantities,
however, do not provide evidence for a managed landscape It 1s possible that
other forms of livestock control existed that are no longer visible, or that
livestock, away from the settlement at least, was allowed to roam relatively
freely in the way that they do m upland areas today Indeed, it 1s also possible
that livestock control and/or land division was mamtained by the construction
of major field boundaries, such as large ditches (Coggmns 1985, 1986), much
like the Scots Dyke itself
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Conclusion the pollen evidence 1s consistent with other sites in the north-east
of England, which demonstrate the most extensive clearance phases n the
immediate pre-Roman period (Coggins 1985, 1986) Evidence from sites n
Upper Teesdale (1b:d) and on Bowes Moor (Vyner 2001a), which are on land
above 300m, show that, by the end of the first millennium BC, both were
deforested At Simy Folds, in Upper Teesdale, large-scale clearance was
accompanied by a dramatic rise m grass, sedge, heather and associated herbs
Though cereal pollen was recorded at sites there as late as the medieval period,
both Coggins (1985, 1986) and Vyner (2001a) mamtam that the areas would
have been used prunarily for animal husbandry during the Iron Age Like
the assemblage from the Scots Dyke ditch, plantamn had become a very
dommant component of the local flora at many of the sites This evidence 1s
set against a backdrop of chmatic deterioration and soil degradation, following
what appears to have been a ‘high’ of the Bronze Age mixed farmmg
economy (Coggins 1985, 1986, Vyner 2001a)

The abundant alder pollen in both the Scots Dyke and SCALS ditches suggests
that local conditions were relatively damp, or that much of the surroundmg
landscape contained watercourses or ponds It 1s possible that a mixed farming
economy was operating, and evidence for cereal processing was certainly
evident at SCAIS (Section 6 4 8), although this may have taken the form of
subsistence farmmg, rather than large-scale production The effect the Roman
occupation had on the existing economy 1s difficult to ascertain, especially
given the extra demand the ‘oppidum’ at Stanwick 1s likely to have placed on
local production (Coggins 1986) The evidence from the Scots Dyke ditch,
however, suggests that very little change occurred m the area at least until the
early medieval period, and that the man land use was pastoral It 1s possible
that the more mtensive cereal cultivation was takmg place elsewhere, away
from the damp/flood-prone conditions the pollen evidence seems to indicate

THE CHARRED PLANT REMAINS

Of the 115 bulk so1l samples that were assessed for charred plant remams (OA
North 2008), 22 were selected for full analysis These came from three sites,
SCAS8 (Rock Castle), SCA13, and SCA1S5, the majority (19) being from the
latter The bulk of the SCA15 samples came from ditch fills, as did all three
samples from SCAS8 (two sainples) and SCA13 (one sample), but the fills of a
roundhouse ring-gully, two postholes, three pits, and an oven/hearth from
SCALIS were also analysed

Methodology between 10 litres and 40 litres of each sample was processed by
either hand flotation or using a modified Swraf-type flotation machine The
resulting flots were collected onto a 250pm mesh, ar-dried, and examined
with a Leica MZ6 bmocular microscope The charred material was extracted
and 1dentified where possible, and waterlogged seeds and other material were
recorded Charred plant remams were counted, smce there 1s a statistical
relationship between the various types of remams, such as cereals, chaff, and
weed seeds, which can assist in the mterpretation of which crop husbandry
stages nay be represented Identification was aided by comparison with the
modem reference collection held at OA North, and with reference to the
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Digital Seed 'Atlas of the Netherlands (Cappers et al 2006) Nomenclature
follows Stace (1997) In the following, the charred plant remains are given as
actual counts, other remains, such as other vegetative material, charcoal, and
bone, are quantified on a scale of 1 to 5, where 1 = less than five items and 5 =
more than 100 items A number of the samples contained seeds that were
uncharred, although most of these were considered to be
modem contammants

The cereal remains and cereal chaff are listed separately, and the weed seed
taxa are grouped according to habitat types that broadly correspond to defined
ecological groups (after Druce et al m prep, following Huntley and Hillam
2000, Huckerby and Graham 2009), though 1t 1s acknowledged that many taxa
may grow 1n more than one habitat

1 Ruderals and weeds of arable and cultivated land These include ruderal
plant communities found growmng on waste or fallow ground and
annuals found 1n arable fields and cultivated ground Ruderal plants are
usually perennials or biennials and mhibit the growth of annuals,

2 Grassland plants, to be found growing n open grassland or meadows,

3 Wet ground and aquatic plants, found on wet marshy ground, water
meadows, on the banks of rivers, ditches and ponds, and m water
meadows,

4 Heath/bog plants, which grow on areas of heath or bog, often m acidic
conditions,

5 Woodland/scrub plants, comprising trees and shrubs, and ground flora
common m woodland clearances and hedgerows,

6 Plants belonging to broad ecological groupmngs, which are not
characteristic of any one communtty, but are found n several

Results SCA8 both of the deposits analysed from SCA8 (Table 18) were
ditch fills (11190, a fill of ditch 11117 (Section 2 3 12), and 11235, a fill of
ditch 11124 (Section 2 3 8)), and both contamed some charred cereal grams
and charred weed seeds The most abundant cereal grains came from /7790,
which contamed 13 barley (Hordeum vulgare) grans and 18 wheat (Triticum
spp) gramns, one of the latter provided a radiocarbon date of 160 cal BC-cal
AD 60 (202530 BP, SUERC-27048, Section 7 I) One of the wheat grams
was short and plump, characteristic of bread wheat (Triticum aestivum), and
one had a very pronounced dorsal ridge, a feature associated with emnmer
wheat (Triticum dicoccum) Twenty-four cereal grams were too distorted
through the effects of buming to be 1dentified posttively Very little chaff was
present in the sample, being represented by just two indetermmate glume-base
fragments
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Site SCA8 |SCA8|SCA13 [SCAILS |SCALS |SCA1S5 |SCALS
Context No [17190 |11235|13052 |14043 14175 {14205 (14886
Feature/ 11117 (11124|13077 (14016 {14006 |14012 |14683
Group No
Feature type |Ditch  [Ditch |Ditch  |Ditch  [Ditch  |Ditch  |Ditch
Sample No |37 41 62 74 158 171 297
Sample Size[30 10 |20 30 40 40 20
()
Items per|2 2 4 7 16 2 19
litre

Cereal Grains

Avena sp cultivated/ 3 2 8 1
wild oat

cf Avena sp 16

Hordeum vulgare barley 13 2

cf Hordeum vulgare 3 1

Triticum spp wheat 16 2 3 12 19 10 12

Triticum cf aestivum  |cf bread| 1 1 48 2 4
wheat

Triticum cf dicoccum icf emmer| 1 1
wheat

Indetermmate charred 24 4 24 156 11 91

cereals

Indetermimate charred 2 1 15

cereal fragments

Total cereal grains 55 4 13 104 204 22 107

Cereal Chaff

Triticum spelta glumejspelt wheat 148 11

bases

cf  Triicum spelta 1 39

glume bases

Triticum spelta 1 6

spikelet forks

Triticum spp glume|glume wheat 1 34 1

bases

Triticum spp basal|wheat 2

rachis nodes

Triticum spp basal 1

rachis mtemodes

Hordeum vulgare|barley 1 1

rachis nodes

Culm nodes 1

Total cereal chaff 0 2 2 0 223 0 2]

Unquantifiable glume 2 21 3 215 14 4

base fragments

Coleoptiles 4

Weed Seeds

Ruderals and|

arable/cultivated land

Brassica sp mustards/ 2
cabbages

Chenopodium album |fat-hen 1 3
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Persicaria lapathifolia|pale persicana 1 2 3
Polygonum aviculare |knotgrass 1 5 4 7
Stellaria media common 5 16 2
chickweed
Tripleurospermum scentless 1 2 12
odorum mayweed
Grassland
Plantago media hoary plantain 1 1
Plantago sp plantain 6 1 4 19
Poaceae seeds >4mm |grass famuly 1 1 58
Poaceae seeds 2-4mm |grass family 1 1 6 8 26 5 65
Poaceae seeds <2mm |grass family 16 7 6
Rumex acetosa common sorrel 2
Rumex acetosella sheep's sorrel |2 1 1 4 5 1 39
Stellaria graminea lesser 1 3
stitchwort
Damp/wetplaces
Carex lenticular sedges, 2 1
two-sided
Carex trigonous sedges, 3 4 2 34 4 3 36
three-sided
Eleocharis sp spike-rushes 2 1 1
Juncus spp common rush 1 5
Montia sp blinks 1 2 4
Heaths/bogs
Danthoma decumbens |heath-grass 5 1 18
cfiPediculars ¢f lousewort 3
sylvatica
Potentilla erecta-type |tormentil 3 3
Hedgerows/wood
clearings
Lapsana ssp nipplewort 1
communis
Luzula sp wood-rushes 1
Broad Ecological
Grouping
Bromus sp bromes 4 1 3 104 14 12
Fabaceae seeds <4mm |pea family 1 4 1 1 3
Galum sp bedstraws 2 2 1
Stlene sp campions 7
Viola violets 1
Indetermmate charred 6 14 1 29
weed seeds
Total weed seeds 13 |14 |58 113 (212 41 260
Other Charred Plant
Remains
Buds 9 21
Corylus avellana hazelnut shell |1 1 1
fragment
cfiGeranium sp fruit  |crane’s-bills 1
capsule
Pre-quatemary spore 1
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Poaceae stem grass family 2 6
fragments

(Arrhenatherum elatius |onlon couch 2
var bulbosum tuber _ |grass

Indetermmate 15 4 13
rhizome/tuber
fragments

Unknown plant 4 5
remams

Indetermmate charred 1
remams

Table 18 Charredplant remains from SCA8 SCA13 and ditches at SCALS5 (see also Table 19), given

645

646

647

as actual counts Counts are of seeds unless stated otherwise

Deposit 11235 contained two wheat (Triticum spp) caryopses, and although
much of the cereal chaff consisted of indetermmate glume-base fragments, one
glume base, radiocarbon-dated to 370-170 cal BC (2185430 BP, SUERC-
27049, Section 7 I), and one spikelet fork were positively identified as spelt
wheat (Triticum spelta) The presence of four coleoptiles suggests that some of
the cereal grains had sprouted Both samples contained a number of charred
weed seeds, mcluding grassland taxa, hoary plantain (Plantago media),
sheep’s sorrel (Rumex acetosella), also found on open heathy ground and
cultivated ground (Stace 1997), and lesser stitchwort (Stellaria graminea)
Nutlets of the damp/wet ground indicator, sedge (Carex sp), were also present
m both samples, and /7235 contained wood-mshes (Luzula sp), which
mdicates the presence of hedgerows/open woodland or heathland Both
samples contamed abundant charcoal fragments, and ///90 also contamned
abundant heat-affected vesicular material (havm)

SCA13 the single sample analysed from SCA13 (Table 18) came from fill
13052 of ditch 13077, which contamned a variety of charred cereals, mcluding
three cultivated/wild oat (4vena sp) and five wheat (Triticum spp) grams One
of the charred cereal gramns from this feature provided a radiocarbon date of
730-390 cal BC (2395+30 BP, SUERC 26251, Section 7 I) One of the wheat
gramns was short and plump, characteristic of bread wheat (Triticum aestivum),
and one had the very high dorsal ridge characteristic of emmer wheat
(Triticum dicoccum) Some chaff remains were present, includmg one
Triticum spp glume base, three indetermmate glume-base fragments, and one
barley (Hordeum) rachis node Charred weed seeds were abundant and
mcluded bromes (Bromus sp), three-sided sedges (Carex trigonous), Fabaceae
with seeds less than 4mm (pea family), grasses (Poaceae), knotgrass
(Polygonum aviculare) and commmon chickweed (Stellaria media) The matrix
consisted of abundant charcoal, with moderate amounts of heat-affected
vesicular material (havm) and a few fragments of calcined bone

SCAIl5 at SCAIlS, radiocarbon dates were obtained from charred plant
remains recovered from two ditches (Section 7 1) In ditch 74683, plant
fragments from the base and top of fill /4886 yielded dates of 200 cal BC-cal
AD 1 (2080+35 BP, SUERC-26438) and 50 cal BC-cal AD 120 (1975+35 BP,
SUERC-26439) respectively, whilst a wheat gramn from fill /4663 of ditch
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14680 (Table 19) yielded a date of 110 cal BC-cal AD 60 (2020+30 BP,
SUERC-27898)

648 All 11 ditch fills (Tables 18 and 19) were found to contain cereal grains In
addition, eight contamned frequent to abundant cereal chaff A range of cereal
types 1s present, including oats (4vena sp), barley (Hordeum vulgare), wheat
(Triicum spp), including spelt wheat with the spikelet fork attached (T spelta)
and bread wheat (Taestivum) The chaff consisted prunarily of Triticum spp/T.
spelta spikelet forks/gluine bases A few wheat (Triticum spp) basal
rachis/mternodes were also observed in /4886 (ditch 14683), 14665 (ditch
14679), and 14944 (ditch 14946, Table 19) One or two barley (Hordeum
vulgare) rachis nodes/internodes were recovered froin five of the samnples, and
fill 714944 contained very abundant barley rachis, producing 51 nodes and 38
mmternodes Thus fill contamed the nost abundant cereal chaff, with over 500
iterns

Site SCA15 [SCALS |SCALS |SCALS SCAIL5 |SCAL5 |SCALS
Context No 14781 14783 (14806 (14912 14663 |14665 14944
Feature/Group |14017 14017 14683 114943 14680 [14679 14946
No
Feature Type  |Ditch Ditch  |Ditch  [Ditch Ditch Ditch Ditch
Sample No 311 312 316 322 324 325 326
Sample Size (1) |30 30 20 20 30 20 30
Items per litre |7 7 5 4 3 4 46
Cereal Grains
Triticum sp wheat 37 (two 7 5 2 5(two |43 (seven
sprouted) (one sprouted) sprouted)| sprouted)
Triticum cfiaestivum cfbread wheat |2 4
Triticum spelta spelt wheat 1
Hordeum vulgare barley 9 2 3 3 (two |20 (three
undifferentiated twisted) | sprouted)
hulled barley 1 1 5 (one
sprouted)
Indeterminate charred 58 12 8 4 5 2 15
cereals
Total cereal grains 107 12 19 11 10 11 83
Cereal Chaff
Triticum spelta spelt wheat 3 2 1 13
spikelet fork
Triticum spelta glume 25 128 18 13 4 10 290
bases
Triticum spp spikelet glume wheat 1 7 2 3 1 14
fork bases
Triticum spp glume 12 12 5 1 1 1 122
bases
Triticum spp basal wheat 1 27
rachis nodes
Triticum spp basal 1 18
rachis mtemode
Hordeum vulgare barley 1 1 1 51
rachis nodes
Hordeum vulgare 1 1 1 1 38
rachis intemodes
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Indeterminate rachzs 2 6
nodes
Indeterminate rachis 17
mtemodes
Culm nodes 4
Total cereal chaff 47 151 28 19 6 14 596
Unquantifiable glume 13 3 5 10
base fragments
Weed Seeds
Ruderals and
arable/cultivated land
Chenopodium album fat-hen 1
Galeopsis tetrahuit common hemp- |1

nettle
Hyoscyamus niger henbane 1
Polygonum aviculare knotgrass 2
Persicaria lapathifolia  |pale persicana |2 3
Persicaria maculosa redshank 12 1
Tripleurospermum scentless 2
odorum mayweed
Grassland
Plantago sp plantam 3 10 3
Poaceae seeds >4mm grass fanuly 16 26 12 20 593
Poaceae seeds 2-4mm  |[grass famly 1 6 8 6 9
Poaceae seeds <2mm grass family 4 4 4 1 6 1
Rumex acetosa common sorrel 3
Rumex acetosella sheep's sorrel 2 I 7 1 13
Damp/wetiplaces
Carex lenticular sedges, two- 3
sided
Carex trigonous sedges, three- 4 2 27 2 31
sided
Juncus spp common msh 2 1 13
Montia sp blinks 1
Heaths/bogs
Danthomia decumbens  |heath-grass 2 1 13 5 17
Broad ecological
grouping
Bromus sp Bromes 25 15 16 7 4 8 22
Fabaceae seeds <4mm  |[pea family 1 1 2 1
Galium sp Bedstraws 1
Polygonum Knotgrasses 3
undifferentiated
Stlene sp Camp1ons 1
Indetermmate charred 6 5 1 3 |
weed seeds
Unknown charred weed 1 2
seeds
Total weed seeds 70 43 57 41 76 57 714
Other Charred Plant
Remains
Buds 1 5
Arrhenatherum elatius  |onion couch grass||
var bulbosum tuber
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Rhizome/tuber fragments 4 7
Poaceae spikelet Grass 1
Unknown plant remains 1 9

Table 19 Charred:plant remains from SCA15 ditches (see also Table 18) given as actual counts

649

6410

6411

Counts are of seeds unless stated otherwise

The ditch samples contamed varymg amounts of weed seeds, rangmg from 41
m ditch fills /4205 (ditch 14012, Table 18) and /4912 (ditch 14943, Table
19), to 714 m fill /4944 Although the seeds of many typical crop weeds, such
as common chickweed (Stellaria media), scentless mayweed
(Tripleurospermum nodorum), and redshank (Persicaria maculosa), were
present, the samples also contamed a high proportion of grassland taxa such as
grass family (Poaceae) and plantams (Plantago sp), and taxa of damp/wet
ground It 1s therefore possible that tall grasses grew amongst the crops
alongside the other crop weeds Similarly, grasses, sedges and rushes may
have been growmg at the margms of the fields and were subsequently
harvested with the crop, or these may have arrived in the features along with
functional material, such as roofing or beddmg

A number of the ditch samples contamed heath-grass (Danthonia decumbens)
seeds, which, along with sedges (Carex sp), blinks (Montia sp), and sheep’s
sorrel (Rumex acetosella), 1s classified as a key mdicator species for
heathland, and also for the presence of turf (Hall 2003, Hall and Huntley
2007) In addition, fill 714043 (ditch 14016, Table 18) contamed other
heathland mdicators, such as lousewort (Pedicularis sylvatica) and tormentil
(Potentilla erecta-type) seeds, and charred heather (Calluna vulgaris)
roundwood The presence of charred rhizome/tuber fragments, mcludmg onion
couch grass (Arrhenatherum elatius var bulbosum), m many of the ditch
samples may also mdicate turf Interestmgly, the pollen analysed from ditch
14683 (Section 6 3 20), which contamed fill /4886, also mcluded pollen from
the heath/bog mdicators lousewort (Pedicularis sylvatica) and marsh gentian
(Gentianana pneumonanthe) In addition, soil micromorphology (Section
6 2 28) suggests that this deposit was an anthropogenic fill, consistmg of fuel
ash from both wood and peaty turf, providing further evidence that at least
some of the ditch assemblages mcluded possible turf material cut from
heath/moorland or blanket peat Overall, the charred plant remams from the
SCAI15 ditches are likely to represent settlement debris generated by a range
of activities, mcludmg crop processmg, the provision of roofmg and/or
beddmg materials, and the firing of domestic hearths

A smgle fill of a rmg gully (14258, m gully 14398 of roundhouse 7/4000) was
analysed (Table 20) and found to contam a few cereal remams, comprismg six
mdetermmate grams, one glume-base fragment and one culm node Charred
weed seeds, mcluding heath-grass (Danthonia decumbens) and sheep’s sorrel
(Rumex acetosella), both common heathland taxa, dommated the weed seed
assemblage As with the material m the ditch assemblages, these may have

derived from turves, which may have been used as roofmng material or fuel
(Hall 2003, Hall and Huntley 2007)
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Site code SCALS SCALS SCALS5 |SCAIL5|SCAL5|SCA15|SCA15]|SCALS5
14258 14266 14851 | 14420 | 14447 | 14457 | 14964 | 14959
Context No
Feature/Group 14398 14267 14852 | 14024 | 14024 | 14024 | 14983 | 14983
No
Feature Type Ring gully | Posthole | Posthole |Pit- Pit- Pit- |Heartl/ |Hearth/
(roundhouse | (roundhouse group | group | group | kiln kiln
14000) 14000)
Sample No 176 268 320 269 273 275 328 329
Sample Size (1) 30 20 10 10 20 30 20 20
Items per litre 1 92 8 25 59 3 4 6
Cereal Grains
cf Avena sp cultivated/wild ¢ 700
oat
Triticum sp wheat 94 5 (two 40 5 1 3
sprouted)
Triticum cf ¢f bread wheat 75 8 3
aestivum
Hordeum vulgare |barley 3 3
Indetermmate 6 19 2 148 127 46 18 18
charred cereals
Total cereal grains 6 c 888 7 188 155 51 22 25
Cereal Chaff
Triticum spelta spelt wheat 3 1 17 1
spikelet fork
Triticum spelta 34 2 254 6 1 10
glume bases
Triticum dicoccum [emmer wheat 1
glume bases
Triticum spp glume wheat 1 4 1 7
spikelet forks
Triticum spp glume 3 3 1 10
bases
Triticum spp basal |wheat 2 2 10 14 2 6
rachis nodes
Triticum spp basal 2 10 3 3
rachis intemode
Hordeum vulgare |barley 2 4 13 1
rachis nodes
Hordeum vulgare 5 1 2
rachis mtemodes
Indetermmate rachis 3
nodes
Indeterminate rachis 4 8 1
mtemodes
Culm nodes 1 22 4
Total cereal chaff 1 26 42 32 329 6 8 41
Unquantifiable 1 107 5 57
glume base
fragments
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Weed Seeds
Ruderals and
arable/cultivated
land
Anthemus cotula stmking 1
chamomile
Chenopodium fat-hen 1 3
album
Fallopia black-bindweed 1
convolvulus
Galeopsis tetrahit  [common hemp- 1
nettle
Hyoscyamus niger |henbane 4
Polygonum knotgrass 3
aviculare
Persicaria pale persicaria 1
lapathifolia
Persicaria redshank 2 2
maculosa
Ranunculus sardous|hairy buttercup 2
Spergula arvensis  |com spurrey
Stellaria media common
stitchwort
Tripleurospermum |scentless 6 4 2
inodorum mayweed
Grassland
Plantago sp plantain 2 3 1 1
Poaceae seeds grass family ¢ 770 18 597 21
>4mm
Poaceae seeds 2-  |grass family 3 8 7 14 2
4mm
Poaceae seeds grass family 8
<2mm
Rumex acetosa common sorrel 1 1
Rumex acetosella  |sheep's sorrel 8 15 2 17 1
Stellaria graminea |lesser stitchwort 4
Damp/wet places
Carex lenticular sedges, two- 1 1
sided
Carex trigonous sedges, three- 17 16 1
sided
Juncus spp common rush 1
Montia sp blinks 5
Heaths/bogs
Calluna vulgaris  |heather 10
Danthonma heath-grass 16 15 10
decumbens
Broad Ecological
Grouping
Bromus sp bromes 139 12 9 4 11
Fabaceae <4mm pea fammly 2 15 1 2
Galium sp bedstraws 2 3 1
Hypericum sp St John’s worts 4
Lithospermumsp  |gromwells 1
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Silene sp

campions 1 1 4

Indetermmate

charred weed seeds

16 5 7

Total weed seeds

33 c 963 34 37 724 25 57

56

Other Charred Plant

Remains

Arrhenatherum
elatius var
bulbosum

onion couch 2
grass

Buds

Corylus avellana
fragment

hazelnut 1

Rhizome/tuber
fragments

Unknown plant
remams

Indetermmate
charred material

Table 20 Charredplant remains from contexts other than ditches at SCA15, given as actual counts

6412

6413

6414

Counts are of seeds unless stated otherwise

The two posthole fills analysed (Table 20) contamed very different
assemblages Fill /14266 of posthole 14267, which was within roundhouse
14000 (Section 3 3 18), contained abundant cereal grams dominated by oats
(cf Avena sp) and wheat (Triticum sp), including 75 bread wheat (Triticum cf
aestivum) grams There was very little identifiable chaff, though 107
indetermimate glume-base fragments were recorded Large grass seeds
(Poaceae >4inm 1n size) were also very abundant, which were probably poorly
preserved oats (4vena sp), but which were too distorted to identify with
confidence Although it is possible that a cuhivated variety of oat was being
utilised (4dvena sativa), the lack of any diagnostic floret bases means that this
cannot be proven

Other weed seeds include abundant bromes (Bromus sp), pea family (Fabaceae
seeds less than 4mnin 1n size), sheep’s sorrel (Rumex acetosella) and scentless
mayweed (Tripleurospermum inodorum) Given the very abundant oat (4vena
sp) grans and large grasses, it 1s possible that the assemblage represents the
remains of a crop prepared for human consumption, or a possible fodder crop

The processing of oats would have varied slightly from that of wheat, and the
abundant wheat grains and glume fraginents suggests that the asseinblage may
represent the waste from more than one activity or buming event Fill /4851,
of a posthole (/4852) situated in the southem part of Enclosure 7, south of
roundhouse 14021 (Sections 3 3 29-31), contained much fewer cereal grains
and weed seeds, but more diagnostic cereal chaff fragments, of mainly spelt
wheat (Triticum spelta) glume bases

Three fills (14420, 14447, 14457) within pit-group /4024, which was located
east of roundhouse /4027 n Enclosure 7 (Section 3 3 36), were analysed for
charred plant remnains (Table 20) All three contammed wheat (Triticum sp)
cereal grains, though most were too distorted to identify with certamty Cereal
chaff was recorded m all three deposits, but was particularly abundant n
14447, where the assemblage was dominated by spelt wheat (Triticum spelta)
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6415

6416

6417

glume bases, /4447 and 14420 also contamed barley (Hordeum vulgare)
rachis nodes/intemodes In addition, /4447 contamed a single emmer wheat
(Triticum dicoccum) glume base, which suggests either that emmer wheat was
still m cultivation or that 1t was growing as a casual species amongst the main
crop of spelt wheat (Triticum spelta)

The relative abundance of chaff to weed seeds was broadly similar 1n the three
samples, with /4447 contamning the most abundant and diverse weed seed
assemblage This contamed a range of weeds associated with arable/cultivated
ground, ncludmg stking chamomile (Anthemis cotula), scentless mayweed
(Tripleurospermum inodorum), knotgrass (Polygonum aviculare) and henbane
(Hyoscyamus niger) The sample also contammed very abundant large wild
grass seeds, which may also have been harvested along with the crop, or mnay
have derived from some other form of domestic maternal, such as
flooring/beddmg or anunal fodder As with the material in many of the ditch
samples, the assemblage also contamned common sedge seeds and blinks
(Montia sp) Other mdicator taxa, such as sheep’s sorrel (Rumex acetosella),
heath-grass (Danthoma decumbens), and heather (Calluna vulgaris), suggest
that at least some of the material derived from heathland, and perhaps
originated from functional items or turves

The cereal and chaff remains associated with hearth/kiln /4983 (Table 20) are
consistent with the other matenial from the site, and indicate the use of wheat
(Triticum), mcluding spelt (T spelta) and bread wheat (T aestivum), and barley
(Hordeum vulgare) Wet ground and heathland taxa are also present, as
elsewhere The precise function of feature /4983 1s not known, however, the
scarcity of charred plant remamns m 1ts fills suggests that 1t 1s unlikely to have
been used for drying com, unless 1t was carefully cleaned before 1t went out of
use Charred seeds from fill /4959 provided a radiocarbon date of 100 cal BC-
cal AD 70 (201030 BP, SUERC-26259, Section 7 1)

Discussion the number of archaeological sites 1n north-east England that have
yielded assemblages of charred plant remams 1s now quite large, and this 1s
especially tme of smaller rural settlements dated to the later Iron Age and
Roman periods m North Yorkshire, Co Durham and Cleveland (Hall and
Huntley 2007) Compared to many of these sites m the region, the charred
plant assemblages from the A66 Project are relatively rich Hall and Huntley
(1b1d) often refer to sites producing no more than one charred item per litre of
sampled material The A66 samples produced, at worst, one item per litre (fill
14258 of ring gully /4398 m roundhouse /4000), and, at best, 92 ttemns per
litre (fill /4266 of posthole 14267, also associated with roundhouse 14000)

The SCALS ditch fills generally contaned less material than the other features
from this site, which might be expected given that the ditches were likely to
have been utilised for the casual dumping of settlement debris One deposit
that stood out as contamning more items per litre was fill /4944 (of ditch
14946), which contamned a number of sprouted cereal grams This assemblage
may represent part of a spoilt harvest that was subsequently bumt It may also
be significant that this ditch was situated farly close to hearth/kibi 714983,
though similar material was not found mn direct association with that feature
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6418

6419

6420

6421

The charred plant remnains are consistent with the wider evidence froin the
region, which indicates an Iron Age and Rowano-British agricultural regime
based, primarily, on the cultivation of spelt wheat with evidence for occasional
bread/club wheat, hulled barley (probably six-row) and oats One or two
cf emmer wheat grains were recovered from the A66, which agamn 1s
keeping with earher data (van der Veen 1992, Hall and Huntley 2007) Spelt
wheat had replaced emnmer as the main crop by ¢ 300 BC, certainly in the Tees
lowlands (1bid) and 1t 1s possible that emmer may have remamed as a casual
mvader among the mnain crop Earher excavations at Rock Castle, adjacent to
SCAS, yielded very little evidence of eminer (one grain and one glume base,
which was mnterpreted as a probable weed growing within the main spelt crop,
van der Veen 1994)

Present evidence suggests that free-threshing bread/club wheat was probably
mtroduced nto the North East towards the end of the Iron Age (1b1d) Two
samples of bread wheat chaff from a pit at the Rock Castle site provided dates
of 170 cal BC-cal AD 220 and 100 cal BC-cal AD 260 (1970+70 BP, OxA-
1737 and 1920+70 BP, OxA-2132, van der Veen 1994) A possible bread
wheat grain 1n fill /7790 of ditch 11117 at SCAS8 1s consistent with this dating,
since charred material fromn this ditch yielded a late Iron Age-early Roinan
radiocarbon deterinination (Section 7 I) Sumilarly, the presence of bread
wheat n a few samples fron SCA15 1s consistent with the overall dating for
that site, which suggests a floruit 1n the late Iron Age-early Ronan period, ¢
100 BC-AD 100 A potentially early example could be provided by the
possible bread wheat grain recovered from fill /3052 of ditch 73077 at
SCA13, since other charied plant material fromn this deposit yielded an early-
middle Iron Age date (Section 7 1) However, another ditch that was
seemingly spatially contemnporary with /3077 contaned Romano-British
pottery (Evans 2007), which casts some doubt on the mtegnty of the dated
sample, mn any case, there 1s some morphological overlap between wheat
grains, so the identification of the grain in question as bread wheat cannot be
regarded as certam A dated bread wheat gran from a third-century BC
context at Thorpe Thewles, near Stockton-on-Tees, provided a medieval
radiocarbon date (van der Veen 1992), and was thus clearly intmsive

Apart from a shight increase in the use of bread wheat towards the end of the
Iron Age (van der Veen 1994), there appears to be no major difference n
termns of the crops being cultivated during the Iron Age and Ronan periods 1n
the North East Somne sites, such as the military establishinent at Catterick,
appear to show a preference for barley (Hall and Huntley 2007), but this may
be a function of differences in demand

There does not appear to be any spatial patteming 1n the type or proportions of
charied plant remains across the A66 sites, though some features contamned
more gram or chaff relative to weed seeds, and vice versa Ditch fills 11190
(SCAS8, ditch 11117) and 14205 (SCA1S, ditch 14012), for example, were
dommated by cereal gramns, which may have been processmg losses or
represent parching/cooking accidents At SCAILS, fills /14175 (ditch 14006),
14806 (ditch 14683), 14912 (ditch 14943), and 14944 (ditch 14946), on the
other hand, contained broadly similar quantities of both cereal grains and chaff
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6422

65

651

652

653

fragments These could, agam, represent processmg losses, or parching
accidents, though the range of items m many of the samples suggests that the
material 1s likely to have been generated by more than one processmg or
bummg event This 1s especially tme m the case of the ditches, which were
probably used as depositories for the dumpmg of domestic waste Given the
amount of chaff m some of the samples, it can be assumed that crop
processmg was carried out at the site, though this 1s likely to have been
imdertaken m a piecemeal fashion as part of a local subsistence economy

The evidence for the use of turves, perhaps for roofmg, fuel or for general
constmction purposes, has often been overlooked (Hall 2003, Hall and
Huntley 2007) However, the identification of a number of possible mdicator
spectes by Hall (2003) means that there 1s a growmg body of evidence for the
use of turves m the North East (Hall 2003, Hall and Huntley 2007) The
evidence from the A66 Project 1s no exception, and, together with the charcoal
from SCALS (Section 6 5), which shows a preponderance of heather wood, the
charred plant remams provide evidence for a high dependency on heathland
resources The pollen evidence from the Scots Dyke ditch (Section 6 3 16) 1s
consistent with this, mdicatmg a landscape of open grassland durmg the Iron
Age, with pasture and heathland

THE WOOD CHARCOAL

Thirty-four samples were analysed, selected to provide a dataset spannmg,
where possible, the spatial and chronological divisions of the A66 road
scheme In practice, the distribution of samples with potential for charcoal
analysis was patchy, there were only two of research mterest from SCA13 for
mstance, but a plethora from SCA1S5

Methodology a dual approach to analysis was undertaken, 19 samples that
exhibited the most diverse taxonomic composition were subjected to full
analysis, whilst the remammg 15 samples were broadly characterised
Between 50 and 100+ fragments were identified from each sample The
charcoal was fractured and sorted mto groups based on the anatomical features
observed m transverse section at x7 to x45 magnification Representative
fragments from each group were then selected for further exammation m
longitudmal sections usmg a Mei1 mcident-light microscope at up to x400
magnification Identifications were made with reference to identification keys
(Schwemgmber 1990, Hather 2000, Gale and Cutler 2000) and modem
reference material The maturity of the wood was noted where possible and
the presence of roundwood, sapwood and heartwood was noted Full quantities
are recorded m the archive

The samples which were selected for detailed analysis were scanned under a
bmocular microscope at up to x45 and a selection of 20+ charcoal fragments
were exammed m transverse section only, with occasional fragments checked
at high magnification An estimate of the abundance of each taxa was made
This method provides a reasonable characterrsation of the taxonomic
composition of the sample, but does not give a complete species list
Classification and nomenclature follow Stace (1997)
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6 54 Notes on identifications for each site, the results by fragment count are given

(see Section 6 5 5-16), 1 total, 1610 fragments were 1dentified Preservation
was generally quite poor, the charcoal bemng heavily infused with sedunent
and often very small and scrappy There were also several samples with large
quantities of small-diameter roundwood fragments, which can be difficult to
identify to species level The maturity of the wood was not always evident In
most samples there were fraginents characterised as indeterminate, usually not
1dentifiable as a result of poor preservation or unusual cellular stmcture The
presence of anatoinically similar genera in the same samples meant that the
identification process was slow The list of taxa identified 1s given, with
details and explanations on the level of 1dentification

Fagaceae
Quercus spp (oak), two native species, not distinguishable anatomically,

Betulaceae

Betula spp (birch), trees or shmbs, two native species, not distinguishable
anatomically,

Alnus glutinosa, Gaertn (alder), sole native species,

Corylus avellana L (hazel), shmb or sinall tree, only native species

The last two genera have very sunilar anatomical stmctures and can be
difficult to separate, hence the category Alnus/Corylus Since both species
were positively identified, this category may represent either or both taxa
Betula 1s usually easier to distinguish froin the other two, but in some sanples,
any of the genera may be present

Salicaceae
The genera Salix spp (willow) and Populus spp (poplar) are rarely possible
to separate Both are trees, although there 1s variation within the genera,

Erncaceae

This family includes several anatomically sunilar species, mncluding
Calluna vulgaris and Erica spp (heather/ling) Since most of the fragments
were twiggy, it was difficult to confirm the genus from the charcoal alone,
but the presence of Calluna spines mn the charied plant remams suggests
that this species may be represented,

Rosaceae

Prunus spp, trees or shmbs, including blackthom (P spinosa L), wild cherry
(P avium L) and bird cherry (P padus L), all native, which can sometimes
be separated on the basis of ray width Blackthom was positively 1dentified
i some samples, but there was soine ambiguity in the separation between
wild cherry and bud cherry, and either or both may be present,

Maloideae, subfamily of various shmbs/small trees, including several
genera, pear (Pyrus), apple (Malus), rowan/service/whitebeain (Sorbus) and
hawthom (Crataegus), which are rarely distinguishable by
anatomical characteristics,

Fabaceae
Broow/gorse (Cytisus/Ulex), shmbs, several native species, not
distinguishable anatomically,
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Aquifohaceae

llex aquifolium L (holly), evergreen tree or shmb, native The smgle
fragment from SCAS (Section 6 5 6) could not be confirmed with certamty,
smce 1t was too small to fracture effectively to examme the radial sections,

Oleaceae
Fraxmnus excelsior L (ash), sole native species

655 Results SCAI a smgle sample from SCA1 was exammed The sample came
from fill 70309 m ditch 10312, the date of which 1s unclear (Section 3 3 1)
The assemblage analysed was entirely dommated by broom/gorse
(Cytisus/Ulex) roundwood fragments (50 fragments) This was the only
sample to produce this species, but 1t 1s unclear whether this relates to
temporal or spatial differentiation Both broom and gorse are characteristic of
heathland, and are commonly found m fuelwood assemblages, as well as bemg
traditionally used m woven artefacts (Gale and Cutler 2000)
656 SCA8 ten samples were exammed (Table 21), mostly from features of
probable mid-late Iron Age date, one deposit sampled (fill 7/036 of ditch
11120) yielded a radiocarbon date of 60 cal BC-cal AD 80 (2000+£30 BP,
SUERC-27047, Sect:ion 7 I) The four posthole samples (from features 11109,
11185, 11187 and 1119]) yielded very large flots, these were scanned and
appeared to be dominated by oak (Quercus sp), mcluding heartwood
fragments It 1s quite possible that these assemblages represent the remams of
upright posts, smce oak heartwood would commonly have been used m
stmctures The dommance of oak m fill 7/213 of pit 11212, a deposit which 1s
more likely to represent spent firewood, suggests that oak was also used
for fielwood
Feature Type| Pit Posthole | Posthole | Posthole Ring gully Ditch | Ditch
Group No 11119 | 11119 | 11083 | 11083 | 11083 | 11118 | 11118
Feature No| /1212 11109 11185 | 11187 | 11371 11337 | 11191111037
Fill No| /1213 (11107|11108| 11184 | 11186 | 11369 | 11339 | 11335 | 11190 11036
Sample No| 39 29 28 35 36 125 121 50 37 14
Quercus sp oak ++++h p+h{+H++h | -+ | +H++h | 62hr | 4%hr +r 15hsr | 2%hr
Betula sp birch 7
Inus glutinosa  jalder 20r 3r 4r 3r
ICorylus avellana thazel 20r 11r 6r 5r
Alnus/Corylus lder/hazel + 13r 24r ++r 2 4
Betulaceae birch family 2
\Populus/Salix {)v(;ﬁloavr: 4 1 Ir 7
[Ericaceae heather 6r 81r 39r
family
\Prunus spinosa  [blackthom 5r 3r
\Prunus wild cherry/ o It
avium/padus bird cherry
\Prunus sp cherry-type Ir 3 1
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Maloideae hawthom 5r Ir +
group
cf llex aquifolium |holly 1
[Fraxinus excelstorfash 3 4r 2 2r
Indetermmate 8 23 lr 17r
Total | ] ) +H+ 144 125 +++ 125 123
r=roundwood, h=heartwood, sapwood, + = present, ++ = frequent, +++ = common, ++++ = abundant
Table 21 Results of the charcoal analysis from SCAS
657 The remammg samples came frorn a roundhouse rmg gully (buildmg 7/083)
and the boundary ditch of a rectilmear enclosure (///18) The samples from
both groups contamed similar, but very mixed, assemblages with a range of
species, mcludmg alder (4/nus glutinosa), birch (Betula sp), hazel (Corylus
avellana), heathers (Ericaceae), ash (Fraxinus excelsior), hawthorn group
(Maloideae), poplar/willow (Populus/Salix), blackthorn and cherry-type
(Prunus spp) and oak (Quercus sp) Both assemblages were dommated by
small branches and twigs, which, together with the range of species present,
suggest that the charcoal may have derived largely from fuelwood
658 SCAIO at this site, the fills of three postholes and a possible wron-smithmg
hearth, all dated by radiocarbon assay (Section 7 I), were analysed for their
charcoal content (Table 22) Two of the postholes (/2087 m group /2057, and
12055 m group 12059) yielded certam or probable early neolithic dates (4240-
3990 cal BC (5285+35 BP, SUERC-27608) and 3970-3790 cal BC
(5100+£35BP, SUERC-27609) respectively), whilst the third (72075,
group 12058) was seemmgly of the early Bronze Age (2290-2030 cal BC,
3745440 BP, SUERC-27607) All contamed good-sized assemblages of
charcoal, which upon scannmmg appeared to be dommated by oak, mcludmg
heartwood As with the postholes at SCA8 (Table 21), 1t 1s possible that the
charcoal represents burnt strnctural remams
Feature TypePosthole Posthole Posthole Hearth
Group Nd 12059 12057 12058 12106
Feature Nol2055 12087 12075 12063
Fill Noi2056 12086 12074 12073
Sample No55 59 56 52
Quercus sp oak +++h +++h +++h 2%hr
\ilnus glutinosa lder Ir
Corylus avellana hazel R4r
iAinus/Corylus lalder/hazel Ir
\Papulus/Salix poplar/willow Ir
\Prunus sp cherry type Br
Indetermmate 6
Total H-- HH- H—+ 65

r=roundwood, h=heartwood, sapwood, + = present, ++ = frequent, +++ = common, +3+++ = abundant

659

Table 22 Results of the charcoal analysis from SCAL0

Possible ron-smithmg hearth 12106 (Sect:on 2 3 20), which was dated to the
muddle Iron Age (400-200 cal BC, 2255+30 BP, SUERC-26249), yiclded a
more varied assemblage of alder (4/nus glutinosa), hazel (Corylus avellana),
poplar/willow (Populus/Salix), cherry-type (Prunus sp) and oak (Quercus sp),
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6510

though most species were represented by a single fragment, with oak and
hazel forming the mam component There was a fairly large quantity of small-
gauge roundwood 1n this sample, which could be consistent with the use of
charcoal in smithing However, the actual quantity of charcoal was quite low,
suggesting that the hearth had been largely cleaned of burnt material prior to
silting up or the subsequent dumping of material

SCA13 two samples were examimed from SCAI13 (Table 23), one came from
the fill (/3048) of a pit (13049) that yielded an early Bronze Age radiocarbon
date (2290-2030 cal BC, 3755+30 BP, SUERC-26250), whilst the second
derived from the fill (/3052) of ditch 13077, which was seemingly of the
early-middle Iron Age (730-390 cal BC, 2395430 BP, SUERC-26251) The
assemblage from the pit was mostly composed of oak (Quercus sp), but the
collection was small and poorly preserved, and there were large numbers of
indeterminate fragments The ditch assemblage was not much better preserved
but was more varied 1n character, with alder or hazel (4/nus/Corylus), heathers
(Ericaceae), oak (Quercus sp) and single fragments of ash (Fraxinus excelsior)
and hawthom group (Maloideae)

Feature Type Pit Ditch

Feature/Group No 13049 13077

Fill No

13048

13052

Sample No

61

62

uercus sp

loak

27 (4h)

31 (13h, 91)

Corylus avellana

hazel

1

4inus/Corylus

alder/hazel

4

19 (12r)

[Ericaceae

heather family

11r

Maloideae

hawthom group

1

\Fraxinus excelsior

ash

1

Indetermmate

16

11(7r)

Total

48

74

r=roundwood, h=heartwood, sapwood, + = present, ++ = frequent, +++ = common, ++++ = abundant

6511

6512

Table 23 Results of the charcoal analysis from SCA 13

SCAI5 this site yielded the largest number of samples with the potential for
charcoal analysis, 17 of which were analysed Occupation seems, on the
evidence of numerous radiocarbon dates (Section 7 1), to have occurred
largely 1n the period from the mid-first century BC to the late first century AD,
though ceramic evidence (Section 5 5 16) indicates continued activity of some
kind nto the first half of the second century AD

Samples from six ditch fills (Table 24) were examined, together with the fill of
a single roundhouse ring gully (/4000) Two of the richer samples (from fill
14663 1 ditch 14680, and fill 14886 m ditch /4683) were analysed m full, and
yielded a wide range of taxa, including buch (Betula sp), hazel (Corylus
avellana), probable heather (Ericaceae), ash (Fraxinus excelsior), hawthom
group (Maloideae), poplar/willow (Populus/Salix) and oak (Quercus sp) The
scanning of other samples mdicated the presence of the same species, plus a
trace of alder (4/nus glutinosa) and cherry-type (Prunus sp) The assemnblages
were not particularly domimnated by any one species, although ditches /4016
and /4683 contamed large amounts of ash charcoal, and /4690 had a fairly
large quantity of heather twigs
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Feature Typeg Datch Ditch | Ditch Ditch Ditch Ring gully Ditch
termmus termmus
Group No 14016 | 14012 | 14683 | 14023 14690 14000 14680
Feature No 14201 | 14882 14664
Fill Nog 14043 | 14202 | 14886 | 14533 14751 14235 14663
Sample number 74 170 297 302 308 180 324
Quercus sp oak 25h + + + 3%h
\Betula sp birch 1 +
4lnus glutinosa alder +
Corylus avellana hazel + +r 151
\Alnus/Corylus ilder/hazel 4 + 19r
\Populus/Salix oplar/willow 4
cf:Ericaceae li}eather Ir ++r +r 4r
amily
\Prunus sp cherry-type +
Maloideae hawthom +r + 13r
group
[Fraxinus excelsior ash ++r 52r +
Indetermnate +r +r +r 11r
Total ++ + 100 + +H ++ 100

r= roundwood, h=heartwood, sapwood, + = present, ++ = frequent, ++ = common, ++++ = abundant

Table 24 Results of the charcoal analysis from ditches and ring gullies at SCA15

6 5 13 A stakehole from roundhouse /4021, n Enclosure 7 (Sections 3 3 29-31), was

dominated by hazel (Corylus avellana) roundwood (Table 25) The curvature
of the rings was fairly wide, suggesting that quite large roundwood was
represented This assemblage was the only one to produce a single species
(although the sample was scanned, not analysed m full) and may represent
stmctural timber remams Another posthole (/4427) associated with
roundhouse 74021 was analysed i full, this also contamed a large assemblage
of hazel, but with a range of other species, such as alder (4/nus glutinosa),
heather (Ericeaceae) and oak (Quercus sp) The whole sample was dommated
by nariow roundwood fraginents, ncluding a few stems of 4-10mnm rads and
7-12 growth rings This suggests that the assemblage derives from bumt
fuelwood, rather than stmctural remains The final posthole exainined (/4852)
contamned chiefly wood from ash (Fraxinus excelsior), with some hawthom
group (Maloideae)

Feature TypePostholePosthole|Stakehole| Pit P1it Hearth/kihi Pit-group
Group No 74021 14021 14983 | 14983 14024
Feature No| /4427 | 14852 1403114222 14222 | 14965 | 14960
Fill No 14426 | 14851 | 14469 |14033|14489| 14491 | 14964 | 14959 | 14447 | 14448

Sample No 268 320 279 73 | 282 284 328 329 273 274
Quercus sp oak 13r 15rh 12h 17r 12r 8r
\Betula sp birch 11r 9r Sr 1r
\4Inus glutinosa [alder 4r 1 19r Tr Tr 27r 1r
Corylus avellamﬂhazel 5ir 1 +Hr 3r Tr
Alnus/Corylus lalder/hazel 16r 1 +r 18r 13r 10r
Betulaceae birch farmly 9r 14r 7
\Populus/Salix  poplar/willow Ir 2r
[Ericaceae heather family | 12r 37t | Tr 3r 4r 4r
cf:Ericaceae 3r Ir 2r 6r
\Prunus spimosa |blackthom 13r
\Prunus sp cherry-type 3r
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Maloideae hawthom group 28r 2 4 7 33r 2
frraxinus sh 69hs 2r
excelsior ‘a

Indetermmate 4 19 9br

Total 100 100 ++ 52 50 50 64 50 100 50

r=roundwood, h=heartwood, sapwood, + = present, ++ = frequent, ++ = common, +++ = abundant

6514

6515

6516

6517

Table 25 Results of the charcoal analysis feom features other than ditches at SCA1S

The charcoal from two pits with quite contrasting assemblages was exammed
(Table 25) Pit 14031 (Section 3 3 39) yielded nariow roundwood fragments of
heathers (Ericaceae) and blackthom (Prunus spinosa), with a few hawthom
group (Maloideae) fragments Pit 14222 (Section 3 3 22) contamed several
fills with assemblages of charcoal, two of which were analysed These yielded
a range of six taxa alder (4/nus glutinosa), birch (Betula sp), hazel (Corylus
avellana), heather (Ericaceae), poplar/willow (Populus/Salix), and oak
(Quercus sp) Incomplete roundwood fragments were high m number, and fill
14491 m pit 14222 contamed both unmature and mature oak fragments

Two samples from hearth/kiln 14983 (Section 3 3 51) were analysed (Table
25) one from a stone layer (/4959) at the base of the chamber (/4960), and
the other from a fill (14964) m the adjacent flue or rake-out pit (/4965) The
condition of the charcoal was fawrly poor, leading to a high level of
mdeterminate fragments, and the general quantity in the assemblage was not
particularly high, but several taxa were identified alder (A/nus glutinosa),
hazel (Corylus avellana), heather (Ericaceae), hawthom group (Maloideae),
and oak (Quercus sp) There appeared to be a farrly even mix of trunkwood
and roundwood

An amorphous and iregular feature, located east of the entrance mto
roundhouse /4021, may have been a group of tercutting pits (pit group
14024), filled with vutually identical materials (Section 3 3 36) The charcoal
from the two fills analysed (14447, 14448, Table 25) was not dissimilar to the
assemblage from posthole /14427, associated with roundhouse 14021 (Section
6 5 13), but a greater diversity of species was present, including alder (4/nus
glutinosa), birch (Betula sp), heather (Ericeaceae), ash (Fraxinus excelsior),
hawthom group (Maloideae), cherry-type (Prunus sp), and oak (Quercus sp)
The apparent absence of hazel might be misleading, a result of difficulties m
identification, smce there were numerous undifferentiated alder/hazel
(Alnus/Corylus) fragments The assemblages from 14024 alinost certamnly
relate to domestic debris — potentially from several events — and were notably
dommated by small twigs and immature roundwood

Discussion Type of contexts examined one of the mam difficulties in the
mterpretation of the charcoal 1s understanding the provenance of the material,
smce the nature of the archaeology prohibits the easy identification of the
types of fires from which the charcoal derived Hearth/kiln /4983 at SCA15 1s
one of the few features where 1t 1s reasonable to assume that the charcoal
directly represents the remams of firewood used m the operation of this
feature, though the precise purpose of the oven/hearth 1s not clear This
assemblage 1s diverse mn character, with roundwood fragments derived from a
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6519

6520

6521

6522

number of local envwronments, encompassmg heathland (heather/lmg) and
woodland or woodland margms (oak, hazel, hawthom group), with some wet
ground (alder)

In general, the samples from the site fall mto two distmct categories those of
mixed composition (such as that from hearth/kihi /4983) and those dommated
by a smgle taxon It 1s significant that seven out of the nme assemblages
dommated by oak are from postholes, and that of the entire record of ten
postholes, nme were dommated by a smgle species One plausible explanation
for this 1s that these assemblages represent stmctural remams, rather than the
more mixed remams of fuelwood The presence of charied plant remams,
bumt bone and other artefacts m many of the samples analysed suggests a
domestic provenance for most of these assemblages, for which the gathermg
of small branches from various habutats 1s appropriate

Period summaries the two early neohthic samples from SCAIO (from
postholes 72087 and 12055 m feature-groups 12057 and 12059) were both
dommated by oak This lack of taxonomic diversity may relate to the nature of
the contexts exammed (ze stmctural remams from postholes), or it may
represent a deliberate preference m fuelwood selection Either way, the
samples offer little msight mto the character of the neolithic landscape

The only samples datmg to the early Bronze Age were from a posthole (12075
m feature-group 12058) at SCAIO, and a pit (/3049) at SCA13 Oak formed
the mam component of both assemblages The pit sample yielded some hazel
as well, but over 30% of this small sample was mdetermmate, so there may
have been additional specimens of hazel or other species Apart from the
assumed presence of oak-hazel woodland m the vicmity, there are too few
samples to merit further mterpretation

Samples dated by radiocarbon assay to the early-muddle Iron Age were
recovered from SCA8, SCAIO and SCA13 (Section 7 1) In addition, further
samples of possible later middle Iron Age date came from SCA1S (Section
7 1), however, the date ranges of these would also allow a late Iron Age or
early Roman date, which, m view of the overall datmg evidence from SCAIS,
seems more likely (Section 7 13) For the most part, oak dommates the
charcoal record, though the assemblages from roundhouse gully //083 and
ditch 71118 at SCAS, and possible ron-smithmg hearth /2706 at SCAIO,
yielded more mixed assemblages In the case of the former samples, the
charcoal may have derived from several bummg events, mcorporatmg,
perhaps, material from both fuelwood and stmctural remams However, the
charcoal from the hearth 1s more readily mterpretable as the spent fuelwood
from the firmg of that feature

The charcoal assemblage for the Iron Age as a whole suggests an environment
which supported oak-hazel woodland, with low-lymg areas from which alder
and willow/poplar were gathered, and areas of heathland Heather/lmg burn
quite well, with a short-lived mtense heat which would be suitable for
domestic purposes and was also used for many artefacts, such as brooms and
baskets, and also for roofing thatch (Gale and Cutler 2000)
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The Roman-period assemblage was mostly derived from SCAL5, which
actually spans the transition from the late Iron Age to the early Roman period
The assemblage 1s similar to the prehistoric assemblages, and the samples
from postholes agam tend to be dommated by a smgle species, presumably
relatmg to stmctural timbers The more diverse assemblages mdicate that a
farly wide variety of trees was bemg used for fuelwood There 1s no
conclusive evidence for woodland management, but this 1s not unlikely, nor 1s
1t mcompatible with the material The taxa identified suggest a farly open
environment, m which light-demandmg trees or colonsers, such as ash,
blackthom and birch, would have flourished Lower-lymg areas were also
exploited, as mdicated by the use of alder and willow/poplar In common with
the pollen record, which shows heather was prevalent (Sectzon 6 3 18), heather
charcoal was present m most of the samples Whether this was positively
chosen for its bummg properties, or because of pressure on woodland
resources, 1s unclear Oak 1s the second most common taxa, but the results
mclude the possible stmctural remams from the postholes

It 1s clear that various available resources were utiised Gorse/broom are
simular to the heather family m terms of habitat, and were also traditionally
used for fiel (Edlm 1949) It 1s perhaps surprismg therefore, that it i1s not
better represented m the charcoal record

Conclusions mterpretation of the landscape of the earlier prehistoric period 1s
hampered by the hmited number of samples available and the lack of
taxonomic diversity For the Iron Age and Roman period greater msight mto
the environment and nature of fuel use was possible The selection of
fuelwood was quite wide, comprismg a range of taxa, drawn from a variety of
envuonment types, mcludmg heathland, woodland margms, hedgerow/scmb
and wet ground areas The general picture 1s of an open environment, possibly
one m which larger timber trees such as oak were chiefly used for stmctural
purposes, with other taxa supplementmg fiilelwood requirements The lack of
other regional charcoal evidence makes comparison with other sites difficult,
however, evidence from the Roman fort at Carlisle suggests that oak was the
preferied fuel for metalworkmg and for other mdustrial activities, with a
diverse range of wood types bemg exploited for use as domestic fuel (Dmce
and Challmor 2009, 1523)
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7 SCIENTIFIC DATING

71

RAD10OCARBON DATING

In total, 23 samples were subjected to radiocarbon datmg durmg the course ofi
the A66 Project Ofithese, two samples were taken from fills 72095 and 12097
(Table 26) m the Scots Dyke ditch (12035) at SCA10 (Sections 2 3 15-18) and
21 samples were dated from a wide varety ofi other prehistoric and early
Romano-British features at SCA8 (Section 15 11), SCA10 (Section 15 14-
16), SCA13 (Section 15 19-22), and SCAL1S (Section 15 23-27) (Table 27)
The sediments from the Scots Dyke ditch were processed by loss-on-ignition
and were found to contam organic material, which was sent for radiocarbon
assay ofi the humic acid content at the Scottish Umiversities Environmental
Research Centre (SUERC) The charred and carbonised materials selected

from the other 21 samples were also sent for datmg at SUERC

Site

Sample Context | Feature/Group | Feature Calibrated date Date (BP) and
type No No type (20) Lab code

SCA10

Humic acid 12095 12035 Ditch 6690-6500 cal BC | 7785+35, SUERC-
12528

SCAI10

Humic acid 12097 12035 Datch 5230-4860 cal BC 6130+35, SUERC-
12527

Table 26 Results of radiocarbon datmg of sediments in the Scots Dyke ditch, 12035, at SCA10

Site Sample | Sample type | Context Feature/ Feature type Calibrated date (20) Date (BP)
No No Group No and Lab code
SCAS - Carbonised 11036 11120 Ditch 60 cal BC-cal AD 80 2000430,
accretion on SUERC-
pottery 27047
37 Charred 11190 11117 Datch 160 cal BC-cal AD 60 2025430,
cereal grams SUERC-
27048
41 Charred spelt 11235 11124 Ditch 370-170 cal BC 2185+30,
glumes SUERC-
27049
121 Charred 11339 11083 Ring gully 750-390 cal BC 2405435,
cereal grams SUERC-
26662
SCAI10 52 Charred 12073 12106 Possible 400-200 cal BC 2255+30,
cereal chaft smithmg SUERC-
hearth 26249
55 Charred 12056 | 12055/12059 Posthole 3970-3790 cal BC 5100+35,
hazehut shell SUERC-
27609
56 Oak charcoal 12074 12075712058 Posthole 2290-2030 cal BC 3745440,
SUERC-
27607
59 Oak charcoal 12086 | 12087/12057 Posthole 4240-3990 cal BC 5285435,
SUERC-
27608
SCAI13 - Carbonised 13049 13048 Pit 2290-2030 cal BC 375530,
accretion on SUERC-
pottery 26250
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62 Charred 13052 13077 Ditch 730-390 cal BC 2395430,
cereal grains SUERC-

26251
63 Alder 13075 13076 Pit 410-200 cal BC 2285435,
charcoal SUERC-

27610
SCALlS 93 Charred 14123 14002 Ring gully 40 cal BC-cal AD 130 1940435,
cereal grains SUERC-

26661
170 Charred 14202 14012 Ditch 180 cal BC-cal AD 10 2065+30,
cereal chaff SUERC-

26255
180 Charred 14235 14000 Ring gully 50 cal BC-cal AD 80 198530,
cereal gramns SUERC-

26256
260 Charred 14357 | 14719/14021 Ring gully 60 cal BC-cal AD 80 2000430,
cereal grains SUERC-

26257
272 Charred 14439 14017 Ditch 50 cal BC-cal AD 120 1975435,
cereal grains SUERC-

and grass 27606

seeds

297 Charred plant | /4886 14683 Datch (lower 200 cal BC-cal AD 1 208035,
fragments part of fill) SUERC-

26438
297 Charred plant | /4886 14683 Datch (upper | 50 cal BC-cal AD 120 1975435,
fragments part of fill) SUERC-

26439
302 Charred 14533 14023 Ditch 60 cal BC-cal AD 80 2000430,
Prunus seed SUERC-

26258
324 Charred 14663 14680 Ditch 110 cal BC-cal AD 60 2020+£30,
cereal gramns SUERC-

27898
329 Charred weed 14959 14983 Hearth/kiln 100 cal BC-cal AD 70 2010+30,
seeds SUERC-

26259

Table 27 Results of radiocarbon dating of sediments from features at SCA8, SCA10 SCAI3 and

SCAIS

712 The mesolithic radiocarbon dates from the Scots Dyke ditch (SCA10) were

713

not consistent with the other datmg evidence from this feature (Section 7 2),
and are not considered to date the deposition of the sediment from which they
were obtamed Instead, it was the opmion of the laboratory that the humic acid
1s likely to have been contammated with older residual carbon, already present
m the sediments when they were deposited m the ditch

The earliest evidence of activity from elsewhere at SCA10 was provided by
two dates m the early neolithic period (or, m one case, the late mesolithic)
from two postholes (12055, 12087 (Sections 2 2 3-4)) There was, however, no
other evidence for activity of this period on this site Evidence for early
Bronze Age activity was provided by two near-identical dates m the late third
millennium BC, one from a carbonised accretion adhermg to a Grooved ware-
type potsherd from pit 73049 at SCAI13 (Section 2 2 6), the other from the fill
of posthole 12075 at SCAI10 (Sections 2 2 4-5) Certam early/middle Iron Age
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7.2
721

722

723

dates were provided by samples obtained fromn two features at SCAS (the ring
gully of roundhouse 71083 (Section 2 3 7) and ditch 11234 (Section 2 3 10)),
ditch 73077 and pit 13076 at SCA13, and possible won-smithing hearth 712106
at SCAIO (Section 2 3 20) With the exception of dates obtammed from a
carbomised accretion on a sherd of Iron Age/Romano-British ‘native’-type
pottery from ditch 77720 at SCA8 (Section 2 3 12), and a sample of charred
wheat grans from ditch /71717 at the same site, all radiocarbon determinations
of late Iron Age-early Roman date came from SCA15 Six dates within the
period ¢ 60-40 cal BC-cal AD 80-130 (at a 95 4% level of confidence) were
obtamed from the site, together with four others with ranges beginning 1n the
period ¢ 200-100 cal BC and ending ¢ cal AD 10-70

ARCHAEOMAGNETIC DATING

Methodology archaeomagnetic dating was performed on a sedimentary
profile through the Scots Dyke ditch (/2035) at SCAIO (Secion 2 3 15, see
Appendix 4 for a flill report) In total, 28 specimens were collected by
carefully mserting 20 x 20mnm plastic pots mto the north-facing sediment
section, trymg to produce as little sediment disturbance as possible The left to
right tilt of the top-surface of the plastic pots was kept as close as possible to
zero, controlled by a spirit level attached to a specially designed insertion
plate The dip of the front face of the pot was measured with an inclinometer
to an accuracy of +0 5° the msertion direction being measured with a
magnetic compass With these two measurements, it 1s possible to determine
the in situ direction of the sediment magnetisation from the specimen
magnetisation The now oriented specunens were removed from the sediment,
unmediately capped with a plastic Iid, sealed by tape and kept 1n a fridge once
back at Lancaster University, in order to mnimise any changes m water
content

In total, 26 specunens came from the sedimentary horizons between the base
of 12100, the relatively modem subsoil sealing the Scots Dyke and lymng
directly beneath modem topsod, and the top of 12094, the primary fill at the
bottom of the Dyke (Fig 70), two more specimens (SC27 and SC30) came
from subsoil deposit 7127100 itseif The lower part of the profile (comprising
fills 12096 and 12095) was finer-grained, composed of darker-coloured clayey
siit The horizon within /2096 was possibly a palacosol This part of the
profile was labelled as section B, and 1t mncluded 13 specunens (SC67 to
SC98) between depths of 0 67m and 0 98 below the subsoil surface The
upper part of the profile (fills 712099, 12098, and 12097) was composed of
beige-brown silty sand It was mformally labelled as section A and included
13 specunens (SC33 to SC64) between depths of 0 331 and 0 64mn below the
subso1l surface

The direction and strength of natural mnagnetisation of the specimens were
measured at the CEMP, Lancaster University, using an AGICO JR6A spmnner
magnetometer Low speeds were used on the JR6A m order to avoid
disturbance to the specimens The low-field magnetic susceptibility was
measured on a Bartmgton MS2 susceptibility meter at two frequencies, low
(0 46kHz grving y1r) and high (4 6kHz giving yur,) The difference between
these two, the frequency-dependent inagnetic susceptibility (ysp %), was

For the use of Balfour Beatty Atlans OA North May 2013




AG66 - Package A Greta Bridge to Scotch Corner - Archive Report 128

724

725

726

7.3
731

732

calculated, as a percentage of yur This 1s a measure of the abundance of
superparamagnetic magnetite (ultra-fme magnetite < ~ 003um) m the
samples, which 1s commonly a good mdicator of topsoill magnetic
enhancement, or 1n this case sediment derived from topsoil (Dearmg 1999)

Magnetic cleanmg techmques (demagnetisation) were applied to the
specimens These demagnetisation techniques attempt to 1solate a stable
magnetisation from each specimen, and take the most time and effort m the
whole datmg procedure This 1s always necessary with natural specimens,
smce sediment magnetisations are to a varymg extent time dependent, and
acquire additional ‘magnetic noise’ with mcreasmg time (Lmford 2004, 2006)

Evaluation the primary remnant magnetisation m the sediments 1s carried by
magnetite and 1s probably depositional m origm, mdicatmg 1t was acquired at
or very soon after the deposition of the sediment fill Twelve specimens from
each sub-section provided suitable directional data for archaeomagnetic
datmg

The archacomagnetic mean direction for sub-section A (coriected to Meriden)
1sD=45°1=681°(a9s =22°N =12, K = 401), and the archacomagnetic
mean direction for sub-section B (coriected to Meriden) 1s D =0 0°, I = 68 8°
(0gs = 19°, N = 12, K = 497) These mean directions and therr confidence
mtervals, when compared to the UK master curve of Clark et al/ (1988),
suggest that the best estimated date for the sediment fill m (upper) section A 1s
AD 70, with an approximate 95% confidence mterval of AD 30-110 There
are two possible dates for the age of the sediment fill m the (lower) section B,
with an approxunate 95% confidence mtervals of 90-70 BC, and AD 1-110
respectively The most likely estimated age m the later date range 1s AD 40
These data suggest that the sediment fill of the Scots Dyke ditch was probably
rapidly formed durmg the first century AD

OPTICALLY STIMULATED LUMINESCENCE (OSL) DATING

Methodology. three samples for Optically Stimulated Lummescence (OSL)
datmg were taken at different positions m the sequence of sediments fillmg the
Scots Dyke ditch (12035) at SCAIO (Section 2 3 15, for a fill report see
Appendix 5) The samples were taken by members of the Lummescence
Datmg Laboratory, and guided by site staff from OA North The luminescence
samples were prepared by sub-sampling the mner volume of the cores under
subdued red hightmg m the laboratory, quartz, m the gram-size range 90-
150pm, was subsequently extracted from the sediment usmg standard
procedures for the mclusion technique (Aitken 1985) The results of mitial
surtability tests mdicated that all three samples were potentially suitable for
OSL datmg

An OSL techmque based on a smgle aliquot regenerative dose (SAR)
procedure (Murray and Wintle 2000, 2003) was used to determme the
absorbed dose accumulated smce the last exposure of the sediment m dayhght
(the palacodose, P) Measurements were made usmg a Risg TL-DA-12
automated reader, and laboratory doses were admmistered by a calibrated
*Sr”’Y beta source mounted on the reader OSL was observed under
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stimulation by hight from blue LEDs and the lummescence was detected in the
ultraviolet region usmg an EMI photomultiplier m combmation with a Hoya
U340 optical filter

The distribution of values of P (one value per aliquot tested) for all samples
mdicated more umform pre-depositional exposure to daylight m the case of
samples 330-2 and 300-3 compared with the basal sample (330-1) However,
this does not preclude the occurrence of mcomplete zeromg of the stored
charge before burial m all three samples

The average total annual dose, Dr, was derived from a combmation of
experimental techniques and calculation The beta dose-rate within the
sampled sediment medium, usmg the p TLD techmque (Aitken 1985, Bailiff
1982), and the gamma dose-rate were calculated using the concentrations of
28y P2Th and *K detcmmed usmg a high-resolution Ge gamma
spectrometer, readmgs obtamed usmg a portable Nal detector on site were also
used m the assessment of the gamma dose-rate Adjustment of the beta and
gamma dose-rates to account for the uptake of moisture m the sample medum
was based on the assumption that the average water uptake n the sample
medium durmg burial was x0 8+0 2 (samples 330-2, 330-3) and x1 0+0 2
(sample 330-1) of the value measured n the laboratory (4ppendix 5) It was
assumed that the measured radionuchide and water content of the sedunents
was typical of the surroundmg matrix The contribution to the annual dose due
to cosmc rays was estunated usmg data published by Prescott and
Hutton (1988)

Evaluation the lummescence age has been calculated (usmg the age equation
and the values indicated m Table 28) The uncertamty m the age was
calculated by takmg mto account the propagation of errors associated with
experimental measurements, and also those errors associated with the
calibration and conversion factors (Aitken 1985)

Palaeodose (mGy)
L A =
uminescence Age (years) Annual dose (mGylyear)
Lab Context/ Date Palaeodose | Annual dose Annual dose Water (%)
reference sample nos (mGy) (mGy/a) components
(%)
p | y+cosmic
Dur060SL | 12095/ AD 65 5270+ 400 | 2 89+0 06 58 42 3787
Q1330-1 | <250> +150,
1240
Dur060SL | 12097/ 120 BC 5500+ 140 | 2 59+005 57 43 37+7
Q13302 | <251> +70, £220
Dur060SL | 12099/ AD 510 3210+ 150 | 2 15+008 49 51 2345
Q1 330-3 <252> +90, +135
Table 28 Results of OSL dating of sediments in the Scots Dyke ditch (12035) at SCA10
736 After subtraction of the test year (2006) from the lummescence age, the
luminescence date 1s given with two associated errors at the 68% level of
confidence, based on the specification by Aitken (1985) Lummescence Date
t oa + op The first error term, G4, 1S a type A standard uncertainty obtamed
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by an analysis of repeated observations (ze randoin error) and should be used
when comparmg results with other lummescence dates from the same
laboratory The second error termn, op, 1s a type B standard uncertamty based
on an assessment of uncertamty associated with all the quantities employed m
the calculation of the age, mcluding those of type A (ze randomn and systematic
errors) The second error, og, should be used when comparmng luminescence
dates with mdependent dating evidence This method of error assessment 1s
derived from an analysis of the propagation of errors and, providing the
distribution of errors 1s normal, the approach appears to be sufficiently robust
The application of the Student’s t-test indicates that the dates for samples 330-
1 and 330-2 are not distmguishable at the 95% level of confidence The
calculations assume that the zeroing of the luinmescence before the last burial
was fully effective

It should be noted that the archacomagnetic results were calculated using data
available 1n 2006 Subsequent recahbration of the measurements using wore
recent data and software, undertaken as part of an mtegrated analysis of the
Scots Dyke dating evidence (Section 7 4), yielded broader, and rather
different, date ranges at 95% probability

INTEGRATED DATING ANALYSIS

In this analysis, the data obtamned from archaeomagnetic dating and OSL
dating of sediments within the Scots Dyke ditch (12035) at SCAIO (Sections
7 2 and 7 3) were synthesised using the Bayesian statistical approach (Buck
2003, Lanos 2003, Millard 2006), which 1s now widely applied to sequences
of radiocarbon dates and, less frequently, to other dating methods The
Bayesian approach mcorporates the chronometrrc mformation from the
archacomagnetic and lummescence 1neasurements, together with the
stratigraphic ordermg of the samples This mathematical approach allows the
calculation of date estunates for events which have not been directly dated,
such as the constmction of the ditch, and its final filling

Durmg the analysis, the origmal archaeomagnetic measurements (Section
7 2 6), which were obtamed usmg data available mn 2006, were recalculated
following the methods of Kelker and Cmden (1980) and Noel and Batt (1990),
and recalibrated to calendar years usmg the method of Lanos (2003),
implemented m the RenDate software usmg the cahbration curve of Zananiri
et al (2007) This provided broader, and rather different, ranges from those
estabhshed by the mitial archaeomagnetic dating programme (Table 29) The
dating evidence 1s considered m two ways firstly, as presented by the dating
laboratories, with sections A and B as the units to be dated (Section 7 2 2), and
secondly, with the archaeomagnetic data regrouped in relation to the
stratigraphic sequence of excavated deposits within the ditch (12095, 12096,
12097, 12098, 12099)
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Stratigraphic | Corrected | Mean | a95 D I Calibrated date

unit mean D I (meridian) | (meridian) ranges (95%
probability)

Section A 4 64 6929 | 217|445 68 13 1892-988 BC

80 BC-AD 29
AD 442-807
AD 1562-1747

Section B 004 6988 | 195|003 68 77 1867-1170 BC

652 BC-AD 46
AD 455-755
AD 1592-1884

Fill 12095 -0 04 7015 | 314|-003 69 05 1865-1143 BC

681 BC-AD 75
AD 446-773
AD 1583-1989

Fill 12096 014 6950 [ 290|011 68 38 1927-1140 BC

678 BC-AD 102
AD 423-763
AD 1570-1887

Fill 12097 11 66 6604 | 728 [ 1116 64 75 2164-240 BC

81 BC-AD 1322
AD 1383-1696

Fill 12098 259 6978 | 384|249 68 65 1925-990 BC

815BC-AD 113
AD 416-821
AD 1555-1900

Fill 12099 121 7070 | 249 | 118 69 60 1815-1118 BC

694 BC-AD 7
AD 477-788
AD 1597-1976

Table 29 Archaeomagnetic directions (see Appendix 4), calibrated using RenDate 1 0 04 and the

743

744

calibration curves of Zananiri et al (2007)

In addition to the summary 95% probability date ranges (Table 29), plots of
the probability distributions are given m Appendix 6 The probability
distributions produced by RenDate were used m the OxCal analysis This
mtroduces some additional uncertamty because the archaeomagnetic dates
share some uncertamty derived from the calibration curve Because this shared
uncertainty 1s not accounted for m OxCal, the results presented will have
ranges slightly mcreased m length compared to those that would be generated
by an analysis that accounted for this covariance

The OSL dates (Section 7 3) are treated m OxCal as calendar dates, but there
1s not a convenient way to handle the systematic errors As with the
archaeomagnetic dates, mclusion of the systematic errors without accounting
for the covariance between dates leads to an over-estimate of uncertamty m
the results The second calculation, with the archaecomagnetic data divided by
context, was therefore repeated with the omission of the systematic component
of the uncertamty, to give some 1dea of the results when uncertamty 1s under-
estimated (Table 30)
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Model Parameter Calibrated date ranges (95 4%
probability)

Two sections (A and B) Start 1720 BC-AD 10
End AD 190-2002

Fills (12095, 12096, 12097, | Start 1120-40 BC
12098, 12099) - context model End AD 520-1600

Contexts, OSL dates with | Start 970-100 BC
random errors only End AD 520-1330

Table 30 Posteriorprobability ranges for the start and end of the filling of the Scots Dyke ditch

745

746

747

748

749

(12035)

All Bayesian modelling was conducted m OxCal 4 1 (Bronk Ramsey 1995,
2009) Probability distributions for archaecomagnetic dates were exported from
RenDate and mcluded usmg the OxCal prior command OSL dates were
treated as calendar dates in OxCal All results have been rounded outwards to
the nearest ten years

Results all three models ran well m the OxCal software, with convergence
and agreement measures within the acceptable range specified in the manual
(Appendix 6) Table 30 summarises the results for the start and end dates
relating to ditch constmction and fillmg As there were no usable chronometric
measurements on the earliest ditch fill (/2094) and on the latest fill (12100),
the actual dates are likely to be earlier and later than those given

The Two Section model (Table 30, Appendix 6) gives very vague results,
which improve Iittle upon the mitial ranges ofi the OSL and archacomagnetic
dates, with the 95% probability indicatmg that filling ofi the ditch started
sometime between 1720 BC and AD 10, and ceased between AD 190 and
2002 The Context model (Table 30, Append: 6) uses data from each
mdividual context and therefore includes much more stratigraphic mformation,
as well as a more detailed consideration ofi the changing magnetic pole
direction recorded m the sediments This yields more precise estimates,
suggestmg that fillmg started between 1120 BC and 40 BC, and ceased
between AD 520 and 1600 The third model (Table 30, Appendix 6), with only
random errors ofithe OSL dates mcluded, 1s, as expected, more precise agam,
with fillmg calculated as startmg between 970 BC and 100 BC, and ceasmg
between AD 520 and 1330

Conclusions the three models allow a general conclusion that the fillmg ofi
the Scots Dyke ditch (72035) most likely started in the first millennium BC
The completion ofithe filling 1s less clearly dated by the Two Section model
than the others The Context model 1s preferable for interpretation, as it
maximises the amount ofimformation mcluded i the model, but, as 1t does not
take account ofi covariance of uncertamty between dates, it somewhat over-
estimates the tme uncertamty The Third model, mcorporating only the
random errors m the OSL dates, mdicates very similar conclusions

The most likely interpretation 1s, therefore, that this element ofithe ditch, at
any rate, was constmcted i the Iron Age, before ¢ 100 BC Fillmg ofithe ditch
contmued for at least several hundred years, with the later parts of the
sedimentary sequence clearly bemg post-Roman Filling was wholly or largely
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complete by the mid-fourteenth century, though this could have occurred as
early as the sixth century AD
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Plate 15 SCAIlS aenal view of the site

Plate 16 SCAI1S5 roundhouse /4001

Plate 17 SCA15 roundhouses /4001 (front) and /4002 (rear)

Plate 18 SCA15 roundhouse /4000

Plate 19 SCA15 Enclosure 7 from the air, showing roundhouse /4021

Plate 20 SCA15 roundhouse /4021, excavated

Plate 21 SCAI15 aerial view of the westem-central part of the site, showing
Trackway 3

Plate 22  SCA15 Trackway 4, showing soil 14924/14925 in hollow 14926

Plate 23  SCA15 hearth/kih /4983

Plate 24  SCAI15 stmcture /4678

Plate 25 SCAI1S5 stone-filled pit /4920 1n stmcture /4678

Plate 26  Section through the Scots Dyke ditch (/2035), showing the post-Roman
upper fills

Plate 27 GBA12 denuded post-medieval field bank, with mmodem post and wire
fence adjacent

Plate 28 GBA21 the overgrown stone quarry

Plate 29 GBAI12 Smallways new bridge

Plate 30  Stone watering trough at the junction of the A66 and Warrener Lane

Plate 31 SCA2 Cloven Hill bridge/culvert

Plate 32  SCA2 beneath Cloven Hill bridge/culvert, showing the earlier stone-built
arch, perhaps part of an earlier bridge, incorporated into the later stmcture

Plate 33  SCAL1S early Bronze Age pottery from pit /3049

Plate 34  Denarwus of Vespasian (AD 69-79) from a netal-detector survey of the
field to the north of SCA15

Plate 35 An elaborate late seventeenth- to early eighteenth-century silver
christening spoon, recovered by metal detecting from the field to the north
of SCA13

Plate 36  Thin-section photomicrographs of late Iron Age ceraimnics, showing A -
void froin degradation of inclusions, B - remains of degraded inclusion, C
and D - basalt temper, E - grog, angular, and elongate voids, F - angular
voids froin degradation of inclusions
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Plate 37

Plate 38

Plate 39

Plate 40

Plate 41

Plate 42

Plate 43

Plate 44

Plate 45

Plate 46

Plate 47

Thin-section photomicrographs of Late Iron Age ceramics, showng A -
remnant of base clay with orange, chlorrtised bodies, B - grog containing
angular voids from degradation of inclusions, C - angular voids from
degradation of inclusions, D - quartz and polycrystalline quartz sand, E -
angular void from degradation of inclusions, F - quartz and sandstone
inclusions

Thin-section photomicrographs of late Iron Age ceramics, showing A -
quartz and sandstone inclusions, B - quartz and polycrystalline quartz
sand

Scan of ~160mm-long block 299A, showing burrowed and convoluted
fills 14797, 14884 and 14885

Scan of 160mm-long block M299B, with fills 14997, 14886 (charcoal-
rich, with a relatively high LOI and strongly enhanced magnetic
susceptibility), and overlying /4885

Scan of M201C, across fills 712096 and 12095, clayey ditch sediments
contamn two fine sandstone clasts (Sst), and the boundary to 72096 1s
marked by coarse silty-fine sandy mwash (SI), clay inwash (Cl) 1s
common

Scan of M201A, fill 12098, showing burrowed junction (arrows) between
silty sediment and an overlymg, more clayey fill Much clayey inwash 1s
n evidence

Scan of thin section M299A Finely lammated upper /4885, with fine
charcoal and an 1on-stamed clayey uppermost layer, massive and
lammated sands (/4884), and burrow mixmg of overlying /4979, which
includes coarse charcoal (Ch) and bumed sandstone (BSst)

Scan of M299B, with clean sands of fill /4997 and overlymng very
charcoal-rich fill, /4886 The latter may record deposition of hearth waste
between fills that are domnnated by clean coarse silt and fine sand mwash,
possibly recording seasonal use of the site

Photomicrograph of M201C (fill 12095), showing clayey slurry of slaked
so1l, with closed vughs and clay-infilled voids, example of fine sandstone
gravel (right)

Photomicrograph of M201C, under oblique incident light (OIL), yellow-
and brown-coloured clay and ron-staining of sandstone clast

Photomicrograph of M201C an example of a slaked and partially
collapsed mamilated earthworin excrement
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Plate 48

Photomicrograph of M201B (fill /12097), showing a burrow that was later
affected by clayey mwash, forming micropans (Mp) and amorphous (A1n)
Iron staming

Plate 49  Photomicrograph of M201B, under OIL, 1illustrating iron staining

Plate 50  Detailed photomicrograph of M201B, showing staming — possibly iron
and phosphate stamning

Plate 51  Photomcrograph of M201A (fill /2098), showing burrowed junction
between silty and clayey sediunents

Plate 52 Photomicrograph of M201A, under crossed polarised light (XPL)

Plate 53 Photomcrograph of M299B (fill /4886), contaiming an wron fragment,
which stams the soil around 1t, and burned mineral grains, charcoal and
charred huinic so1l

Plate 54  Photomicograph of M299B, under OIL

Plate 55  Photomicrograph of M299B, showing pale (gleyed?) and dark humic soil
clasts

Plate 56  Detail of M299B, showing blackened and rmbefied charred soil

Plate 57 Detail of M299B, under OIL, with blackened and mbefied huinic soil
clasts — fuel ash residues froin hearths emnploying turf as fiel

Plate 58  Photomicrograph of M299A (fill 14884), upward-fining coarse silty-fine
sandy lamnmae with charcoal and ron-stained clay

Plate 58  Photornicrograph of M299A, under XPL

Plate 59  Photomicrograph of M299A, under OIL, with charcoal and iron-stamed
clay at the top of each lainiae

Plate 61 M299A, base of fill /4979, with coarse charcoal (base) and burned fine
sandstone clast (top)

Plate 62 M299A, under OIL, with mbefied iron staming on burned sandstone (cf
unburned gravel)

Plate 63  Locations of sedunent core samnples 330-1, 330-2 and 330 -3 1n the Scots
Dyke ditch (12035) at SCAIO

Plate 64  Site 001, the eastern end of Gatherley Moor Quarry, froin the north of the
carriageway looking south-east Wall in state of disrepauw, large sections
missing
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Plate 65

Plate 66

Plate 67

Plate 68

Plate 69

Plate 70

Plate 71

Plate 72

Plate 73

Plate 74

Plate 75

Plate 76

Site 002, the eastem end of Gatherley Moor Quarry, from the north of the
carriageway looking east Substantial damage can be seen

Site 003, the eastem end of Gatherley Moor Quarry, froin the north of the
carriageway looking north Substantial damage 1s evident and the majority
of the wall does not survive

Site 004, westem end of Gatherley Moor Quarry, taken from the north of
the carriageway looking south Note the removal of a section of the wall at
this location

Site 005, westem end of Gatherley Moor Quarry, taken from the north of
the carriageway looking north-west towards Carkin Moor Note the
removal of a substantial section of the wall at this location

Site 006, westem end of Gatherley Moor Quarry, taken fromn the north of
the carriageway looking north Note the removal of a section of the wall at
this location

Site 007, westem end of Gatherley Moor Quarry, taken from the north of
the carriageway looking north-west Note the removal of a section of the
wall at this location

Site 008, field wall to the north of the A66 on the comer of Forcett Lane,
looking north-west towards Carkin Moor Note the similar constmction
style to the walls at Gatherley Moor Quarry, and substantial damage

Site 009, field wall to the south of the carriageway taken on Forcett Lane,
looking north-east It appears to have been poorly rebuilt and shows signs
of deterioration Note the lack of quality m its constmction compared to
examples at Gatherley Moor Quarry

Site 010, field wall to the south of the carriageway taken on Forcett Lane,
looking south As with 009, it appears to have been poorly rebuilt and
shows signs of deterioration Note the lack of quality m 1its constmction
compared to examples at Gatherley Moor Quarry

Site 011, field wall to the south of the carriageway on the access road to
Browson Bank Farm, looking north-east Its constituent stones appear to
be slightly larger than those at Gatherley Moor Quarry

Site 012, field wall to the north of the carriageway opposite the access
road to Browson Bank Farin, looking south Slightly lower than the wall
seen at 011, but of identical form

Site 013, field wall at Stephen Bank, to the north of the carriageway on
New Road, looking south-west Similar constmction to walls at 011 and
012, but 1 a very poor state of repair
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Plate 77

Plate 78

Plate 79

Plate 80

Plate 81

Plate 82

Plate 83

Plate 84

Site 014, wall on Lanehead Lane, to the north of the carnageway, looking
south The wall 1s m very degraded state

Site 015, showing details of the wall at the lay-by on Stephen Barnk, to the
south of the existing carriageway Its construction 1s sunilar to that at
Gatherley Moor Quarry The wall has been extensively rebuilt in places

Site 016, showing details of the wall at the lay-by on Stephen Bank, to the
south of the existing carriageway Its construction 1s sunilar to that at
Gatherley Moor Quarry The wall has been extensively rebuilt in places,
and has areas of collapse

Site 017, showing details of wall collapse at the lay-by on Stephen Bank

Site 018, wall at Carkin Moor, to the south of the carriageway, looking
north-west This displays evidence of stone removal and deterioration
common to most of the field walls within the vicinity of the A66

Site 019, wall opposite Thorpe Farin to the south of the carrageway,
looking south-east The wall 1s mortared and of a different style froin the
drystone walls, but of a sunilar style to the culvert headwalls, and 1s
probably late twentieth-century 1n date

Site 020, the possible location of the Warrener Lane trough
Site 021, stone headwall for a culvert at the south of the carriageway to

the south-east of Carkin Moor Roman fort The structure 1s roughly 2 5m
m height, and 1s likely to be of late twentieth-century construction
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