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ABSTRACT

This report describes the results of an archaeological excavation carried out by Pre-
Construct Archaeology Ltd on land east of Moorfield Road and south of the A505,
Duxford, Cambridgeshire, between 15" July and 23 August 2013. The excavation
was commissioned by Welch’s Group Holdings Limited and Wrenbridge (Moorfield
Road) Ltd as part of a planning condition attached the development of the site as a
new logistics depot. An earlier trial trench evaluation had identified a focus of 1°'-

century AD occupation in the south-west corner of the site.

The excavation revealed an early Roman pottery production site dating to the first
few decades after the Roman Conquest (c. AD 50-80/100). Six pottery kilns were
identified, several of which were very well preserved. These were associated with
large assemblages of pottery, mostly produced in the kilns, and, most significantly,
an exceptionally large and diagnostic assemblage of kiln plates used to construct the
suspended floors upon which the kiln load was placed during firing. The site forms
part of a group of other early Roman kiln sites in the Cambridge environs, including
those at Addenbrooke’s and Greenhouse Farm. The kilns were predominantly used
for firing flagons, in a range of fabrics. Both the techniques being used and the
repertoire of vessels suggest that the manufacturing was being carried out by
itinerant potters who had learned their trade on the Continent. Flagons are scarce in
domestic assemblages from Late Iron Age and early Romano-British rural
settlements excavated to date in Cambridgeshire, so it is possible that the flagons
were intended mainly for use in ‘special’ contexts, for example as grave goods, or
that the market for these Continental-style tablewares was in an as yet unidentified

higher-status settlement somewhere in the vicinity.

The kilns were located in an area of agricultural infield, likely to have been mainly
used as damp grazing for cattle, on the periphery of an unidentified settlement,
probably to the west. Use of the site both for agriculture and pottery production, as

well as evidence for nearby occupation, came to an abrupt end in the late 1% century.
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1

1.1
1.1.1

1.1.2

1.1.3

1.1.4

1.1.5

INTRODUCTION

General Background

This report describes the results of an archaeological excavation carried out
by Pre-Construct Archaeology Ltd on land east of Moorfield Road and south
of the A505, Duxford, Cambridgeshire (centred on Ordnance Survey
National Grid Reference (NGR) TL 4810 4700) (hereafter ‘the site’), between
15" July and 23" August 2013 (Fig. 1; Plate 1).

The site is located in Duxford in South Cambridgeshire, approximately 1km
north of the centre of the village. It comprises two adjoining arable fields
separated by a hedged boundary, bordered by the A505 to the north,
Moorfield Road, which heads south into Duxford, to the west and agricultural
fields to the south. The London to Cambridge railway line is a short distance
to the east, with Whittlesford Parkway station on the north side of the A505.
The total area of the site is 3.85ha, with the excavation area totalling c. 0.4ha
(1 acre). The site is previously undeveloped.

The archaeological work was commissioned by Welch’s Group Holdings
Limited and Wrenbridge (Moorfield Road) Ltd in response to an
archaeological planning condition attached to the construction of new
facilities for Welch’s Transport Group, incorporating a storage and
distribution building; vehicle sales, service, MOT and repair building;
associated offices; and customer car, staff car, truck and crane parking
(Planning Reference: S/1726/12/FL).

The site had been previously subject to phases of non-intrusive
investigation, comprising an aerial photographic assessment (Palmer 2012)
and geophysical survey (Masters 2012), followed by a trial trench evaluation
undertaken by PCA between 12" and 19" July 2012 (Anderson with Hinman
2012). These phases of investigation confirmed the high archaeological
potential of the site, with the evaluation identifying features associated with
an area of probable 1%-century AD settlement in the south-west corner of the

site.

As a result of these investigations, Cambridgeshire County Council Historic
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1.1.6

1.2
1.2.1

1.2.2

1.2.3

1.2.4

1.2.5

1.2.6

Environment Team (CCC HET) advised that an archaeological excavation
would be required in the south-west corner of the site. A Brief for
archaeological excavation was prepared by Andy Thomas of CCC HET
(Thomas 2013) and a Written Scheme of Investigation (WSI) prepared by
Mark Hinman of PCA (Hinman 2013). The excavation was carried out in

accordance with these documents.

The aim of the excavation was to ‘preserve by record’ any archaeological
remains present within the excavation area, which would otherwise be
damaged or destroyed by the proposed development, and to reconstruct the

past history and land-use of the site.

Research Aims

The broad research aims of the excavation were:

To investigate the extent and character of the settlement identified by the
evaluation and contribute to an understanding of the pattern of Late lron Age
and Roman Conquest-period settlement in south Cambridgeshire.

To use the full spectrum of environmental techniques appropriate for this
aspect of investigation to attempt to model the past landscape of the area
and how it was transformed by the settlement's inhabitants and by natural

events.

Specific objectives, mainly based on those highlighted as research priorities

in the East Anglian regional research agenda (Medlycott 2011), were:

To investigate dating and chronology, both in site-specific terms, and to
enhance understanding of regional ceramic sequences. Radiocarbon-dating
should be employed, particularly for features with good pottery assemblages,
and especially where they are associated with datable metalwork, in order to

refine regional ceramic chronologies (Medlycott 2011, 29).

To better understand the character and scale of manufacturing and industry,
including, for example, the extent to which the eastern region played a role in
provisioning the Roman army in the Rhineland during the Augustinian
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1.2.7

1.2.8

1.2.9

1.2.10

period, the importance of cereal production as a possible basis for
Trinovantian wealth and power, the nature and extent of manufacturing i.e.
how much was on a commercial basis and how much was small-scale and

localised cottage industry/ production (ibid., 30).

To investigate the Iron Age to Roman transition. Does the evidence suggest
a seamless transition, a change in use of the land or farmstead, or continued
occupation of the site but a change in building types or agricultural practice?
How far is there assimilation of Late Iron Age culture into Roman or does
acculturation occur? To what extent do indigenous building styles persist?
Is there continued use of field systems as late as the early 2™ century AD?
The nature and extent of pre-Conquest contact and interaction with the

Continent also needs examination (ibid., 31).

Investigation of settlement types, focusing on issues of distribution, density
and dynamics, needs further work in the eastern region. Questions include,
for example, the zonation and use of internal spaces both within settlements
and in individual buildings, interactions between settlements and their
hinterlands, and settlement locations with reference to topography, geology,

resources and communication routes (ibid.).

To better understand the nature of the agrarian economy, including the
relative proportions of cereals and livestock and whether there was a
changing dynamic throughout the period. In addition, recording and analysis
of palaeo-environmental and faunal data, and micro-morphological analysis
of buried soils and colluvial/ alluvial deposits to shed light on agricultural

regimes and their contemporary environmental contexts (ibid.).

To investigate any evidence for social organisation. Specific questions
include: how far are ritual/ religious elements (e.g. structured deposits)
evidence for the presence of an elite? To what extent did the native elite
change or perpetuate its presence and control, or how far was it assimilated
into the Roman civil administration? Who had control of/ access to early
Continental imports? The chronology, distribution and range of evidence for
Iron Age burial practices also needs further study. South Cambridgeshire is
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1.2.11

1.2.12

particularly important in this regard, as the northern limit of the Aylesford-
Swarling pottery distribution and as the location of both the greatest range
and some of the earliest examples. Whether cremation burial and pyre
goods are an indication of social hierarchies needs to be established, as
does the fate of the rest of the population - for example, whether excarnation
and curation of ancestors' bones was the norm. The phenomenon of 'ad
hoc' burials and human 'spare parts' buried in Iron Age boundaries and other
features is not fully-understood, nor is the role of funerary monuments such

as barrows and mortuary enclosures at this time (ibid.).

To investigate any evidence for regional/ tribal differences and borders
between polities, particularly between (broadly) the northern and southern
parts of East Anglia? This would be achieved through comparison of site
morphology, agriculture and material culture assemblages with the evidence
from settlements excavated elsewhere in Cambridgeshire and the wider
eastern region. Investigation of chronological and spatial variations in the
impact of Roman material culture is also important. Any evidence of
settlement dislocation and population movement between c¢. 300 BC and AD
0 will help to refine understanding of the middle to late Iron Age transition.
Any settlements, landscape features and finds assemblages from the 'early/
earliest Belgic' period are critical for understanding the date and character of

the transition from the middle to late Iron Age.

This Post-Excavation Assessment (PXA) describes the results of the
excavation and their research significance. The site periodization, phasing
and stratigraphic narrative (Section 5: Archaeological Sequence) presented
herein are complete. Specialist analysis and reporting on the finds and
environmental assemblages is also largely complete (Section 6: The Finds).
The significance and implications of the project results are discussed in
Section 7, which also presents proposals for further analysis and research
and for dissemination of the project results through publication in the journal
Britannia. Following completion of the project, the site archive will be

deposited at Cambridgeshire County Archaeology Store.
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2

2.1

2.2

2.3

24

2.5

GEOLOGY AND TOPOGRAPHY

The solid geology of the site is Nodular Chalk of the Holywell Formation
overlain in the south of the excavation area by alluvium (British Geological
Survey 2014).

The overburden comprised 0.30-0.35m of ploughsoil (72) which directly
overlaid the natural chalk (70) in the north of the site. In the south of the
excavation area, it sealed up to 0.50m of subsoil (71), which comprised a
mixture of alluvium from the stream to the south of the site and hill-wash/
colluvium from upslope to the north-west, all disturbed and mixed to some

extent by past agricultural land use.

The river Cam flows northwards 150m east of the site (300m east of the
excavation area) (Fig. 1). A stream, probably canalized in places, branches
off the Cam just east of Duxford village centre and flows north towards the
site, before turning north-eastwards and flowing along the site’'s southern
boundary. The stream was largely dry during the excavation but summer

2013 was one of the hottest, driest summers on record.

The excavation area is at an elevation of 24-25m above Ordnance Datum (m
OD), sloping down slightly to the south and east, towards the stream. The
surrounding landscape rises gently to the west and north, towards a local
high point (38m OD) c¢. 450m north-west.

The land around the site is primarily arable agricultural land on the west side
of the shallow valley of the river Cam, between the villages of Duxford, 500m
to the south, and Whittlesford 1.5km to the north. Existing industrial/
commercial buildings occupy the neighbouring site on the opposite side of
Moorfield Road, to the west.
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3

3.1
3.1.1

3.1.2

3.1.3

3.14

3.1.5

ARCHAEOLOGICAL BACKGROUND

Prehistoric (to AD 43)

During the Mesolithic and Early Neolithic periods, occupation was probably
at a low density, consisting of small, mobile groups exploiting the valleys of
the Cam, Granta and Rhee for hunting, fishing and for extraction of workable
flint from the natural river gravel deposits (Price et al. 1997). Struck flints
dating from the Early Mesolithic to the Late Bronze Age were recovered
during fieldwalking of the southern field of the nearby Hinxton Quarry site
(Cambridgeshire Historic Environment Record (HER) No. 10875), while
archaeological investigations at Duxford Mill found Late Mesolithic/ Early
Neolithic struck flint in degraded peat deposits at the edge of a
palaeochannel (HER 11808; Schlee and Robinson 1995).

A Bronze Age spearhead has been found in Duxford (HER 04093) and a
Bronze Age inhumation, of a woman accompanied by worked flint, has been
found at No. 26 Rectory Road (HER CB14522). Another Bronze Age burial,
accompanied by a Beaker pottery vessel, was found by men working a
gravel pit close to Whittlesford Station (HER 04105).

Duxford is located on the route of the Icknield Way, an ancient route
between the Thames Valley and the north Norfolk coast consisting of a
series of braided, broadly parallel trackways, which forded the Cam at this
point (Taylor 1997; 2002; Margary 1963).

A Middle Iron Age settlement has been excavated at Pepperton Hill, 2km to
the south-west of the site (HER 14692; Price et al. 1997). This was a mixed
farming settlement with an emphasis on pastoralism. At Great Abington,
4km to the north-east, excavation has revealed a Middle Iron Age site with
more than 50 cereal storage pits, which were backfilled with placed deposits,
possibly to signify the end of use of the site at a time of rising groundwater
levels (HER 17382; Kemp 1999; Sealey et al. forthcoming).

Further significant remains of Iron Age, Romano-British and early Anglo-
Saxon date have been excavated 1km south of the site on land off Hinxton
Road in Duxford village centre (Lyons et al. 2011). The Iron Age remains
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3.1.6

3.1.7

3.2
3.2.1

3.2.2

3.2.3

included human and animal burials, a shrine and numerous pits containing
selected and placed items and continued in use as a burial ground into the
Roman period. In the early part of the Saxon era, the site was occupied by a

small farmstead.

At Hinxton, 2km to the south, a nationally-important late Iron Age to early
Roman Aylesford-Swarling-type burial site has been found (HER 11306; Hill
et al. 1999). Another significant burial site is located at Bartlow Hills, south
of the Roman villa at Linton. This comprises a group of large conical
mounds which contained exceptionally richly-accompanied cremation
burials, with other accompanied cremations found nearby (Essex HER 4751;
Hull 1963, 394).

Several Iron Age hillforts are located in this part of south Cambridgeshire,
suggesting that it was on the border between the territories of different tribal
groups — the Catuvellauni to the south, Iceni to the north and north-east, and
Trinovantes (annexed by the Catuvellauni shortly before the Roman
conquest) to the south-east. These hillforts include ‘War Ditches’ in Cherry
Hinton, 10km to the north (HER 04963), the large fort at Wandlebury, 8km to
the north (HER 04636; French 2004), and Borough Hill, Sawston, 2.5km to
the north of the site (HER 09742; Taylor et al. 1994).

Romano-British (c. AD 43-410)

The local landscape at the time of the Roman Conquest was largely
agricultural, with field systems recorded 500m to the north-west (HER 9741)
and beside a relict course of the river Cam at Dernford Farm, Sawston
(Newton 2013).

Roman small towns developed at Great Chesterford, 5km to the south-east,
at a strategic location controlling a branch of the Icknield Way and the river
Cam (Draper 1986; Rodwell 1972), and at Cambridge, 10km to the north.
Great Chesterford was fortified at the time of the Boudiccan revolt (AD 60-1)
and a possible (short-lived) fort may have been constructed at Cambridge

around the same time.

The site lies close to several Roman roads (Malim 2000), one of which is
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3.2.4

3.2.5

3.3
3.3.1

now the A11. The exact location of these roads is not yet full established
(Evans et al. forthcoming). Two branches of the Romanised Icknield Way
also ran through Duxford, one of them conjectured to have run very close to,

or possibly through, the current site.

Several probable Roman settlements (e.g. HER 4142) and a villa complex
(HER 4314; SAM 255) are located at Whittlesford, 1.5km to the north.
Around 2km to the south-east, a Roman farmstead, corn-drying oven (HER
9738) and field systems (HER 8822; 11687; 11978a) have been identified at
Hinxton. A Roman villa and barn are known at Ickleton (HER 4153), while at
Foxton, 8km to the north-west, was a Roman farmstead with an early Roman
drying building, ditches, pits and hearths (HER 14689); a late Roman
inhumation cemetery with 24 burials was also present. A substantial Roman
villa with a family burial ground is known near Linton (HER 9841; Neville
1847; 1851; 1857; HER 6165).

Other Roman finds consist of an iron shackle (HER 04224), metalworking
residues (HER 04225) and a small quantity of Romano-British pottery and
animal bone found during fieldwalking on the line of the Hinxton to
Pampisford water pipe. To the east of Duxford Airfield and to the west of the
current site, c. 500m away, excavations have revealed an extensive Roman-
British field system and possible settlement site (HER 09741).

Anglo-Saxon and Medieval (c. AD 410-1540)

To the south-west of the site, immediately to the south of the adjacent
industrial/ commercial development (owned by Volvo) on the opposite side of
Moorfield Road, is a medieval moated site known as Coldham's Moat (HER
01007). At the north end of Duxford village is the earthwork remains of
another moated site called Lacey's Manor (HER 01263). The moat is
situated in a grass field to the east of the main road at the north end of the
village and close to Duxford Mill. It is rectangular in shape and surrounded
by a shallow wet moat. This is the site of the medieval manor which passed
into the hands of Sir Henry Lacy in the 1270s and remained in the
possession of the Lacy family until 1350. Little is known of its later history.
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3.3.2

3.3.3

3.34

3.3.5

3.4
3.4.1

A further moated site is located to the south-east of St Peter's Church,
Duxford. It is a square-shaped moat situated on low ground beside the river
Cam and is classified as a Scheduled Ancient Monument (Cambridgeshire
No. 111). The enclosure formerly measured about 60m square with arms
18m wide and 1.6m deep, and was fed from the river into the north-east.
This is the site of Bustler's Manor, held by Hardwin de Scalers in 1086,
which then passed to the Le Goyz family in the 12" century, when the moat
is likely to have been constructed. The manor was sold by 1327 to Sir

William le Busteler and soon after became known as Busteler's manor.

Two earthwork remains of medieval fish ponds (HER 10840) are situated a
short distance to the north-west of Bustler's manor and it is suggested that

they may be the remains of d'Abernons manor.

To the north-east of the site, just east of Whittlesford Parkway Station, lies
the chapel of the Hospital of St John. The hospital of St John was founded
by William de Colville around AD 1200. By 1337 it had closed and the
building became a free chapel and later a barn. The small rectangular
chapel (Grade II* listed building and SAM 24432) was rebuilt in the first half
of the 13" century. The chapel is a single-storey building, measuring
approx. 20m east to west and 6.5m north to south, and consisting of a

chancel and nave.

Immediately to the south of St John's church is College farmhouse and
attached barn (HER 04129), the property of Cauis College, Cambridge; both
have listed status. Close by is the Grade II* listed timber-framed building of
the Red Lion Hotel, which dates from 1500 (HER 04131).

Previous Archaeological Investigation of the Site

The geophysical (fluxgate gradiometer) survey of the site identified a wide
range of magnetic variation, most of which reflected modern ferrous
disturbances such as fencing, telegraph poles and ferrous litter (horseshoes,
brick and tile) (Masters 2012). A series of ephemeral and ill-defined linear
and curvilinear anomalies resembled ditches, although it was considered
more likely that these reflected variations in the underlying geology or soil
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3.4.2

3.4.3

(ibid.). However, two parallel linear anomalies in the south of the site,
interpreted as recent vehicle ruts, are in approximately the same positions as
later Roman DITCHES 18 and 19 recorded during the excavation (see
Section 5.10, below).

The aerial photographic assessment of the site identified no archaeological
features within or immediately adjacent to the site, with the exception of the
previously-known probable moat to the west-south-west (Palmer 2012). An
area of activity probably dating to the 2" World War was identified in the

eastern part of the site.

The trial trench evaluation involved the excavation of 12 linear trial trenches
(total 540m) distributed across the site (Anderson with Hinman 2012). A
concentration of ditches and pits, associated with 1%-century AD pottery and
small amounts of animal bone, and thought to indicate a focus of late Iron
Age/ early Roman domestic occupation was identified in Trenches 1 and 2,
in the south-west corner of the site. With the exception of a few post-
medieval and natural features in the eastern corner of the site (Trenches 11

and 12), the other trial trenches contained no archaeological remains.
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4

4.1
411

4.2
4.2.1

422

4.3
4.3.1

4.3.2

METHODOLOGY

General
The excavation comprised a roughly rectangular area of 0.4ha (approx. 1
acre) in the south-west corner of the site, where the trial trench evaluation

had identified a focus of late Iron Age/ early Roman occupation.

Excavation Methodology

Ground reduction during the excavation was carried out under
archaeological supervision using a 21-ton 360° mechanical excavator fitted
with a 2m-wide toothless ditching bucket. Topsoil and subsoil deposits were
removed in spits down to the level of the undisturbed natural geological
deposits where potential archaeological features could be observed and
recorded. No features or deposits of archaeological interest survived above

the level of the natural geology.

Exposed surfaces were cleaned by trowel and sand-hoe as appropriate and

all further excavation was undertaken manually using hand tools.

Recording and Finds Recovery

The limits of excavations, heights above Ordnance Datum (m OD) and the
locations of archaeological features and interventions were recorded using a
Leica 1200 GPS rover unit with RTK differential correction, giving three-
dimensional accuracy of 20mm or better. Manual plans at a scale of 1:10 or
1:20 were drawn of complex areas and of intrinsically interesting features

such as the Roman kilns.

Deposits or the removal of deposits judged by the excavating archaeologist
to constitute individual events were each assigned a unique record number
(often referred to within British archaeology as ‘context numbers’) and
recorded on individual pre-printed forms (Taylor and Brown 2009).
Archaeological processes recognised by the deposition of material are
signified in this report by round brackets (thus), while events constituting the
removal of deposits are referred to here as ‘cuts’ and signified by square
brackets [thus]. Where more than one slot was excavated through an

individual feature, each intervention was assigned additional numbers for the
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4.3.3

434

4.4
441

44.2

cutting event and for the deposits it contained (these deposits within cut
features being referred to here as fills’). Multiple sections excavated across
a single feature were later grouped together by unique ‘group numbers’,
signified here by capitals: e.g. DITCH 1. The record numbers assigned to
cuts, deposits and groups are entirely arbitrary and in no way reflect the
chronological order in which events took place. All features and deposits
excavated during the evaluation and excavation are listed in Appendix 2.
Artefacts recovered during excavation were assigned to the record number

of the deposit from which they were retrieved.

Metal-detecting was carried out during the topsoil and subsoil stripping and
throughout the excavation process. Archaeological features and spoil heaps

were scanned by metal-detector periodically.

High-resolution digital photographs were taken of all relevant features and
deposits, and were used to keep a record of the excavation process. In
addition, monochrome photographs were taken of significant features.

Sampling Strategy

Discrete features were 100% excavated, having first been half-sectioned,
photographed and recorded by a cross-section scaled drawing at an
appropriate scale (either 1:10 or 1:20). Some features found to be modern
or of natural origin (e.g. the result of tree rooting or animal burrowing) were

only half-sectioned.

Linear features, principally ditches, were investigated through a series of
regularly-spaced slots, each a minimum of 1m wide and amounting to at
least a 10% sample of each feature. Where possible, investigation
concentrated on areas away from any junctions or intersections in order to
recover uncontaminated dating evidence. Where the stratigraphic
relationship between features could not be discerned in plan, relationship
slots were also excavated and these were recorded as part of the GPS
survey and noted on the relevant record sheets. Excavation also focused on
ditch terminals as these are known to have often been focal points for

deliberate deposits of artefacts, particularly on prehistoric sites.
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The six kilns were 100% excavated. Deposits within the kilns were removed
in stratigraphic sequence, individually recorded on context sheets, and
photographed. Plans were made of significant levels e.g. phases of
demolition, dumping events and use deposits. A ‘running section’ was
recorded along the long axis of each kiln, with information added to the
section each time an additional deposit was excavated, until the base of the
feature was reached. Digital and monochrome photos were taken of all
deposits and working shots were taken as a record of the excavation
process; additional photos, from a variety of angles, were taken when the
kilns had been fully excavated. All finds in the kilns were recovered. A
sample amounting to ¢. 25% of the kiln chamber lining was also removed for

specialist analysis.

Environmental Sampling

A total of 34 bulk soil samples (generally 20-40 litres in volume) were taken
to extract and identify micro- and macro-botanical remains. The aim of this
sampling was to investigate the past environment and economy of the site,
and particularly to identify any evidence relating to the nature of the
agricultural regime in which the enclosure system operated. An additional
aim of the sampling was to recover any evidence relating to the fuel used in
the kilns. These samples were taken from sealed deposits. In order to
assess any spatial or functional patterning in the deposition/ presence of
plant remains, a range of different feature types (ditches, pits and natural

features), distributed across all areas of the site, were sampled.
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5.1
5.1.1

51.2

ARCHAEOLOGICAL SEQUENCE

Phasing (Figs. 2 and 3)

Features have been assigned to chronological periods on the basis of
typological dating of associated finds (mainly pottery) and consideration of
stratigraphic relationships. Stratigraphy was mainly of use in the south of the
site where there was a relatively complex sequence of deep intercutting
ditches; features in the northern half of the excavation were generally too

dispersed and few in number for this to be of much value.

The vast majority of features on the site can be dated on ceramic evidence
(mostly pottery produced in the identified kilns) to the early Roman period,
specifically the second half of the 1° century AD (c. AD 50-80/100). Within
this period, an attempt has been made to divide features into four phases,
based on a combination of stratigraphy and apparent spatial associations
between features. The occurrence of kiln-related material (e.g. broken kiln
lining, kiln furniture and pottery) at different levels within the fills of the large
enclosure ditches is an important indicator of the relative positions of the
different kilns and ditches in the chronological sequence i.e. which kilns were
contemporary with which ditches. However, this does rely on the
assumption that dumps of kiln material are most likely to be associated with
kilns located close by. Phasing on the basis of perceived spatial
associations is to some extent subjective and open to reinterpretation, as are
some of the assumptions made about the retention of enclosure ditches

between phases.

Periods:

Period 1: Mesolithic to Early Neolithic

Period 2: Middle to Late Iron Age (c. 350-50 BC)
Period 3: Early Roman (c. AD 50-80/100)
Period 3.1: Early Roman |

Period 3.2: Early Roman II

Period 3.3: Early Roman lli

Period 3.4: Early Roman IV

Un-phased Early Roman

Period 4: Late Roman (3"-4™ century AD)
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5.2

5.2.1

5.2.2

5.2.3

Period 5: Modern Features
Undated Features

Natural Features

Period 1: Mesolithic to Early Neolithic

Residual Struck Flint

A small but fairly homogenous assemblage of struck flint (124 pieces) was
either found residually in later contexts or recovered from the stripped
surface of the natural chalk and gravel in the south-east of the excavation
area. The bulk of the assemblage is the product of a systematic blade-
based industry typical of the Mesolithic to Early Neolithic; diagnostic pieces
such as a Later Mesolithic scalene triangle microlith indicate that at least
some of the assemblage dates to the earlier part of this range (see Bishop,
Section 6.1). The assemblage is essentially ‘domestic’ in character and

reflects long-lived, if transient, occupation.

PIT 1: [323]

A small pit towards the north-west corner of the excavation area contained
Early Neolithic pottery. PIT 1 ([323]) was severely truncated by early Roman
DITCH 9. It was circular in plan with steep rounded sides and a flattish base
(1.16m x 1.14m wide and 0.32m deep) and contained a single fill of mid
orangey-brown sandy silt with frequent redeposited natural chalk flecks
(324). Five sherds from an Early Neolithic (3700-3500 BC) plain bowl were
present (see Brudenell, Section 6.2). Other finds, including kiln lining
fragments, a small amount of iron-smithing slag (136g) and animal bone,
were intrusive from DITCH 9. PIT 1 was located next to the limit of the
excavation area and close to the western edge of the site, so its precise
context is unclear. However, the discovery of six sherds of residual Neolithic
pottery in a Roman ditch 20m to the east (DITCH 3 Slot [396]) demonstrates

that it was probably not an isolated feature.

Discussion
These features and finds reflect human activity along the margins of the river
Cam during the Mesolithic and Early Neolithic period. This activity certainly

involved exploitation of the apparently good quality raw flint available in the
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5.3

5.3.1

5.3.2

natural gravels and probably also involved hunting and fishing. The
presence of a pit containing Neolithic pottery, and the inferred existence of at
least one other, destroyed, feature, also suggests occasional small-scale
occupation. PIT 1 contained ‘refuse’ from one such sporadic visit. Due to
the severe truncation of the pit, it is not possible to say whether there was
any structuring to this deposit of occupation debris, as has been identified at

Early Neolithic ‘pit sites’ such as Kilverstone, Norfolk (Garrow 2006).

A few residual struck flint flakes and flake cores might indicate a low level of
activity on the site in the Late Neolithic to Early Bronze Age and perhaps

beyond (see Bishop, Section 6.1.6).

Period 2: Middle to Late Iron Age (c. 350-50 BC)

PIT 2: [337]

A pit (PIT 2) containing Middle Iron Age pottery was located next to Neolithic
PIT 1. PIT 2 ([337]) had been truncated on its south side by early Roman
DITCH 9. It appeared to be circular in plan with fairly steep concave sides
and a flattish base (1.62m x 1.01m+ wide x 0.25m deep) and contained a
single fill of compact dark orangey-brown/ grey silty sand and flint gravel
(338). The pit contained four sherds of Middle Iron Age pottery tempered
with quartz sand and chalk, two of which are from the same slack-
shouldered vessel and another of which has a slightly burnished exterior with
traces of sooting. Three pieces of burnt flint and two fragments of horse and
sheep bone were also present. PIT 2 was a rubbish pit and indicates
occupation somewhere in the vicinity during the Middle Iron Age (c. 350-50
BC).

It is of note that, with the possible exception of an Iceni coin (c. 65-50 BC or
slightly later) found on the surface of the natural chalk in the north of the
excavation area (SF 5; see Crummy, Section 6.5; Plates 2-3), there is no
evidence for activity on the site between the Middle Iron Age and the
inception of pottery production in the early Roman period. In the light of this
absence, it is perhaps more likely that the Iceni coin was an old issue which
was still in use, either as currency or as an heirloom, in the mid 1% century

AD, and that it was deposited during the main phase of on-site activity in the
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5.4.1

5.5
5.5.1

early Roman period.

Period 3: Early Roman (c. AD 50-80/100)

Overview

The vast majority of the features and finds on the site relate to an intensive
but relatively brief phase of activity during the early Roman period. At this
time, the excavation area formed part of the agricultural infield of an
(unidentified) settlement probably located a short distance to the west. This
infield area occupied low-lying, seasonally waterlogged ground beside a
stream and would have suited use as pasture for cattle, a fact which is
supported by the cattle-dominated animal bone assemblage (see Rielly,
Section 6.6). However, in addition to agriculture, the site was also
intermittently used, over a period of a few years or decades, for pottery
manufacture carried out by itinerant potters and focusing on the production
of flagons (see Anderson, Section 6.3). Six well-preserved pottery kilns
were identified within the excavation area, along with dumps of kiln lining,
kiln furniture and wasters in the contemporary field boundary and enclosure
ditches adjacent to the kilns. It is probable that at least one or two other
kilns are located outside the excavation area, particularly to the south. This
period of activity began shortly after the Roman conquest and had ended by
the later 1% century AD, with no sign of further activity until the 3™ century,

when a track defined by parallel ditches crossed the site.

Period 3.1: Early Roman |

The initial phase of early Roman activity involved the establishment of two
kilns, KILN 1, located in the south-east of the site, and KILN 2, located in the
south-west. The kilns were situated in an area of agricultural infield, divided
by large ditches into adjoining curvilinear enclosures (ENCLOSURES 1 and
2) that extended beyond the excavation area to the south and west. KILN 2
was within one of these enclosures; KILN 1 was outside the identified
enclosures but other enclosure ditches may have existed outside the
excavation area and not been ‘picked up’ by the trial trenches. A single
large pit (PIT 3), used to extract natural clayey chalk or sand and containing
an unusual deposit of a human skull, was also identified and can be
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5.5.2

5.5.3

5.5.4

assigned to this phase on stratigraphic grounds.

Small amounts of domestic-type waste in the ditches, including animal bone
and some non-kiln-related pottery, indicate that this area was on the
periphery of a settlement, probably located a short distance to the west. The
enclosures were situated on low-lying ground (modern maps show the
southern part of the site as floodplain) and appear to reference the stream
which flows along the southern boundary of the site, so may have been
areas of seasonally-wet grazing for livestock. Significantly, the limited finds
and stratigraphic evidence suggest that the settlement and associated infield
were already established before this area began to also be used,

periodically, for pottery manufacture.

ENCLOSURE 1: DITCHES 1, 4 and 24

Two adjoining curvilinear enclosures surrounded by large ditches were
partially revealed in the west (ENCLOSURE 1) and south (ENCLOSURE 2)
of the excavation area. The east side of ENCLOSURE 1 was formed by
DITCH 1, the south side by DITCH 4 and the south-east side by DITCH 24,
which also formed the north side of an adjoining enclosure, ENCLOSURE 2.
The exposed part of ENCLOSURE 1 measured c. 27 x 16m. DITCHES 1
and 4 were retained in the subsequent early Roman phase and some of their

middle and upper fills were deposited during this period.

DITCH 1: Slot [381] fill (380)
DITCH 1 was linear in plan, approximately 14m long and aligned north to
south. It was cut to the north by DITCH 7 and to the south by DITCH 14; a

conjectural reconstruction of its original course is shown on Fig. 3.

Ditch Slot [381] had moderately-sloping concave sides and a rounded base in the
excavated slot and was 1.7m wide and 0.40m deep. It had two successive greyish-
brown silty sand fills: (380) and (379). The lower fill (380) contained small pieces of
cattle and sheep bone and kiln material including two plate fragments and a piece
of fired clay kiln lining. The kiln material is likely to be associated with
contemporary KILN 2, located 9m to the south. The upper fill (379) is likely to have
been deposited during the next early Roman phase, in which DITCH 1 was retained

(see below).
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5.5.6

5.5.7

DITCH 4: Slot [317] fills (329) and (318), Slot [30]
DITCH 4 was linear in plan, 12m+ long and aligned west-north-west to east-
south-east. It was cut by DITCH 14 to the east and extended beyond the

excavation area to the west.

Ditch Slot [317] had moderately-sloping straight sides and a wide, flattish base in
the excavated slot and measured 2.56m wide and 0.71m deep. The lowest fill (329)
predominantly consisted of weathered and slumped natural chalk and sand from the
north side of the ditch but also contained a fragment of cattle radius and four sherds
of mid- to late-1%-century AD pottery, including one from a beaded rim jar. This fill
was overlain by a dark brown firm clay layer (318) which contained a fragment of a
copper-alloy early Roman military armilla (SF 8) (see Crummy, Section 6.5). The
subsequent ditch fills ((331), (330) and (332)) are likely to relate to the next early
Roman phase, during which DITCH 4 was retained (see below). The absence of
kiln material in the lower fills of DITCH 4, despite its physical proximity to two
identified kilns (KILNS 2 and 3), might indicate that it was already in place before

episodic pottery manufacture began on the site.

Ditch Slot [30] (Trial Trench 1) had a steep rounded profile and was 1.15m wide and
0.70m deep. lts lower fill was a light to mid grey sandy clay (58). This was overlain
by a mid grey sandy clay with frequent flint inclusions (57). The uppermost fill was
a firm mid grey sandy clay (31) containing 16 sherds (298g) of 1%-century AD
pottery. Trial Trench 2 was machined slightly deeper than the excavation level and

the identified portion of DITCH 4 in Slot [30] was probably only its lower portion.

ENCLOSURE 2: DITCH 24

ENCLOSURE 2 was partially revealed in the south of the site; it mostly lay
outside the excavation area. Its north side was demarcated by large DITCH
24, which also formed the south-east side of adjoining ENCLOSURE 1.

DITCH 24: Slots [147] and [154]

DITCH 24 had mostly been truncated away by a later recut along the same
alignment (DITCH 14; see below) but it still survived beneath this later cut in
two excavated slots, with possible evidence for its presence in a further two.

Due to the very partial survival of DITCH 24, its existence at this time is
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conjectural and its extent and alignment are largely inferred from the later
ditches demarcating ENCLOSURE 2. The ditch is likely to have entered the
excavation area from the south and extended north-eastwards, turning
approximately halfway along its exposed length to an east-south-eastward

alignment and continuing beyond the site.

Ditch Slot [147] had steep straight sides and a flat base and was 2.10m wide and
0.85m deep. lts fills had been largely destroyed by recut [173] (DITCH 14). The
lowest surviving fill on the south-east side of the ditch was a pale grey to mid
orangey-brown silty sand slumped natural deposit (150). The lowest surviving fill on
the north-west side of the ditch was a pale grey slightly sandy silty clay and chalk
(151), again the result of slumping of weathered natural material from the side of

the open ditch. Neither fill contained finds.

Ditch Slot [154] had a steep straight, slightly stepped side to the south, a steep
concave side to the north, and a flat base. It was 2.70m wide and 0.70m deep. Its
fills had been largely destroyed by recut [174] (DITCH 14). The lowest surviving fill
on the south side of the ditch was a mid orangey-brown sand and degraded
weathered chalk (400) that had slumped from the side of the ditch. The lowest
surviving fill on the north side of the ditch was a yellowish-brown sand with small
rounded chalk fragments (157) which contained two small, undiagnostic sherds of

early Roman (later-1®-century AD) pottery.

KILN 1 ([189]; fills (281), (402), (226), (225)=(252), (231), (230), (220)=(224)
and (209))

KILN 1 ([189]) (Plates 4-8) was located in the south-east of the excavation
area, adjacent to PIT 3. It was cut by later DITCH 2. KILN 1 was an
elongated ‘keyhole’ shape in plan, measuring 2.47m long, 0.95m wide and
0.48m deep. A steep-sided linear stokehole (1.57m long x 0.72m (max.)
wide x 0.41m deep) extended north-eastwards, connecting via a surviving
flue arch (Plate 8) to a circular kiln chamber (0.78m x 0.66m wide at the
base x 0.48m deep) with near-vertical sides, a flat base and a broadly
rectangular fired/ vitrified clay central pedestal (0.32m long x 0.22m wide x
0.23m high) (402) (Plates 6-7). The kiln chamber had a vitrified clay lining
(281) up to 11cm thick which extended out of the chamber and along
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5.5.10

approximately 0.60m of the stokehole. The lining had a ‘ragged’ appearance
in the stokehole, suggesting that it represented the truncated remnants of a

lining which had been partly scoured away by raking-out of the kiln chamber.

The earliest deposit in the kiln was a black ash layer 0.11m deep (226),
present in the flue between the stokehole and kiln chamber, and deriving
from the kiln’s last firing. This was sealed by layers representing the
abandonment and initial silting-up of the disused kiln (251) and (252)=(225),
the latter of which contained six fragments of kiln plate (2.45kg). This was
followed by several large, deliberately dumped deposits of wasters, kiln
furniture and fired clay lining and structural fragments. The first of these
(231) consisted mainly of broken pottery (predominantly whiteware flagon
sherds, some with handle stumps, almost all of which are definite kiln
products) and kiln lining/ superstructure fragments (Plate 5), the next (230)
was mainly kiln lining/ pedestal fragments, and the final deposit (220)=(224)
was of broken lining and superstructure fragments (9.6kg). The first two of
these dumps were only present in the kiln chamber; the latter was present in
the kiln chamber and stokehole, though it was truncated by DITCH 2 (Slot
[195]). In view of the distance (30-40m+) between KILN 1 and the other kilns
which are likely to have been in use either at the same time or shortly
afterwards (KILNS 2 and 3), this dumped kiln material is most likely to have
come either from another, unidentified, kiln located to the south of the
excavation area, or to represent material from the use and demolition of
KILN 1 itself. This dumping phase was followed by another period of silting
(209) before the disused and completely infilled kiln was cut by DITCH 2.

KILN 2 ([277]; fills (389), (374), (362), (361), (360), (373), (355), (315) and
(314))

KILN 2 ([277]) was located in the south-west of the site, just inside
ENCLOSURE 2 (Plates 9-11). It was severely truncated by DITCHES 5 and
14, which cut it to the south and north, respectively; only approximately half
of the kiln chamber and the beginning of the flue into the stokehole survived.
The kiln was aligned east-north-east to west-south-west, with the kiln
chamber to the east. It appears, like the other kilns on the site, to have
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originally been an elongated ‘keyhole’ shape in plan with steep concave to
near-vertical sides. Its dimensions, at its greatest surviving extent, were
1.60m long, 0.80m wide (narrowing to 0.63m in the flue/ stokehole) and
0.39m deep. A pale orange vitrified clay lining ¢. 10cm thick (389) survived
on the north side of the kiln chamber and continued for the first few

centimetres of the flue.

The earliest deposits present in the kiln chamber and flue were two thin silt
layers ((374) and (362)), indicating a short period during which the kiln was
not in use and was open to the elements. These were sealed by a thick
deposit of ash (361) which extended almost fully across the kiln chamber
and the surviving part of the flue, although it appeared to thin out in the
stokehole (DITCH 14 truncated the stokehole at this point). This represents
one or more episodes of firing. The upper portion of this deposit had built up
around a large rectangular block of pale vitrified clay (Plate 10), apparently
positioned centrally within the kiln chamber, which was probably a
removable central pedestal to support the kiln floor. Following this firing (or
firings) the kiln’s flue was deliberately blocked with mid orangey-red clay
(360) containing broken kiln plates, fired clay kiln lining fragments and
pottery, including 47 sherds (217g) from a buff-surfaced flagon produced in
the kilns. As in KILN 3 (see below) this blocking is likely to have taken place
during the final firing of the kiln; it showed signs of having been fired,

although it had not vitrified.

The next layer in the kiln chamber was a dark silt and ash deposit (355)
containing 17 sherds (137g) from several flagons, probably representing the
mixed remains of the kiln’s final firing and some washed-in material from
after its disuse. At the same stratigraphic level in the flue/ stokehole was a
thick deposit of puddled yellow unfired clay intermixed with a few pieces of
broken kiln furniture (373). This may represent the dumped remains of the
final kiln load after an unsuccessful firing, mirroring layer (248) in the
stokehole of KILN 3 (see below). Both the kiln chamber and the stokehole
were then backfilled with dumped kiln debris including waster sherds, broken
kiln plates (16 fragments; 2588g) and fired clay lining and demolished
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structural fragments (2.4kg) (315) (Plate 9). The remaining hollow in the top
of the kiln then gradually silted up (314). Overall, the fills contained large
quantities of kiln plate and potsherds, mainly from flagons and some jars, in

a range of fabrics, and including many definite kiln products.

PIT 3: [378]

A large pit located in the south-east of the excavation area (Plates 12-14)
was one of only five Roman pits found during the fieldwork and stood out
both for its large size and the discovery of a human skull and vertebrae in
one of its fills. The sequence of fills within PIT 3 indicates that it had already
been open and weathering for some time before the deposition of the human
skull and that during this time, small quantities of general domestic debris
had found their way into it from settlement areas somewhere nearby. In
view of its size (considerably larger than any of the early Roman rubbish
pits), its slightly stepped edge to the north-east (possibly facilitating access)
(Plates 13-14), and the generally only small quantities of domestic debris in
its earlier fills, PIT 3 is likely to have been a quarry pit dug to extract natural
clayey chalk or sand (there were numerous yellow sandy patches in the

natural geology in this part of the site).

The destination of the quarried material is unknown. It is possible that the
extracted chalky clay was used on-site, either for pottery manufacture or for
fashioning kiln lining/ furniture. Alternatively, sand from the pit could have
been used as temper in some of the sand-tempered kiln fabrics (see
Anderson, Section 6.3). However, the almost complete absence of kiln-
related material, apart from one lining fragment from fairly high up in its
backfill, suggests that the pit was initially dug before the adjacent kiln (KILN
1) was in use. Therefore, the quarried material was either used in
unidentified earlier kilns located outside the excavation area (probably to the
south) or it had some other non-kiln-related use, for example, for daub in

buildings located in the conjectured settlement to the west.

The ‘meaning’ of the deposit of a human skull in the pit, some time after it
was dug, is equally open to conjecture. While it is not uncommon to find
small amounts of disarticulated human bone in later prehistoric and
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Romano-British settlement sites, this skull would still have had soft tissue
intact and been recognisably human when deposited (Plate 12). This,
combined with the apparent decapitation of the individual (see Tierney,
Section 6.7), make it highly unlikely that this was a casually-discarded
deposit. It is thus tempting to view its burial as a ‘foundation deposit’

associated with the beginning of pottery manufacture at the site.

PIT 3 was roughly circular in plan, with steep to near-vertical straight sides rounding
to a concave base around most of its circumference and a slightly stepped side to
the north-east. It was 3.22 x 2.90m across and 1.15m deep. It contained four fills.
The basal fill was a compact mixture of weathered chalk, yellow sand and pale grey
silty clay (394), representing a combination of slumped weathered material from the
sides of the pit and alluvium from flooding of the stream to the south. It contained
three pieces of cattle bone and a large sherd from an early Roman (AD 40-80) jar.
Above this was a deep deposit of firm light grey silty clay (377), probably also
largely alluvial in origin, which contained three pieces of residual Mesolithic struck

flint, a sheep humerus and two more early Roman jar sherds.

On the pit's north side, the upper part of fill (377) also contained a semi-complete
human skull and vertebrae (see Tierney, Section 6.7) likely to have still been
articulated (i.e. fleshy’) when they were deposited. The bones are from an adult
male and show evidence of sharp force trauma, consistent with a double-blow
decapitation, and likely to have been the cause of death. This was the only human

bone found on the site.

Following the deposition of the human skull, PIT 3 was used for deliberate dumping
of general domestic ‘rubbish’. The upper fill was a mid brownish-grey clayey silt
(376) which contained a small, mixed assemblage of animal bone (including cattle,
sheep and pig), seven sherds of early Roman (c. AD 40-80) pottery including jar
sherds, a single piece of kiln lining and several residual Mesolithic or Early Neolithic
blades. The pit’s final fill (375) was a layer of sterile chalk up-cast, presumably
deposited during the digging of early Roman DITCH 2 (see below), which cut the
north side of PIT 3.

Period 3.2: Early Roman Il
ENCLOSURE 1 remained in use as agricultural infield, with DITCHES 1 and
4 still open. A new ditch, DITCH 5, replaced DITCH 24 as the northern
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boundary of ENCLOSURE 2 and the south-east side of ENCLOSURE 1. A
new kiln, KILN 3, was built inside ENCLOSURE 1, the two earlier kilns
having gone out of use. In the eastern part of the excavation area, a north-
west- to south-east-aligned trackway (TRACKWAY 1) was established.

ENCLOSURE 1: DITCHES 1,4 and 5

DITCH 1: Slot [381] fill (379)
DITCH 1 remained open, with upper fill (379) accumulating during this

phase.

Ditch Slot [381] fill (379) was a compact mid greyish-brown silty sand 0.20m deep,
which contained a flagon handle (AD 50-100), two other undiagnostic body sherds
and a small piece of kiln lining. The flagon handle, which is a kiln product, and the

fired clay lining fragment, may have come from nearby and contemporary KILN 3.

DITCH 4: Slot [317] fills (330), (331) and (332)

DITCH 4 remained open and continued to demarcate the southern boundary
of ENCLOSURE 1. Its middle and upper fills (330), (331) and (332) were
deposited during this phase.

Ditch Slot [317] fills (330) and (331) consisted of firm mid orangey-brown sandy silt
with frequent small chalk pieces. Neither contained finds and both represent a
period of weathering and slumping of the natural geology from the sides of the open
ditch. The final deposit in the ditch (332) was a dark brown clayey silt containing 29
sherds (354g) of pottery, a piece of kiln lining and two pieces of horse bone. The
pottery comprises flagons, jars and other closed forms that are not closely
identifiable, and includes several probable kiln products including a jar (AD 40-80)
with a wonky rim, possibly a kiln ‘second’ (see Anderson, Section 6.3). These finds
are probably a combination of kiln waste from adjacent KILN 3 and dumped refuse

from nearby settlement areas to the west.

ENCLOSURE 2: DITCH 5

DITCH 5: Slot [278] fill (279), Slot [289] fills (288) and (287), Slot [350] and
Slot [359]
DITCH 5 was curvilinear in plan and 29m+ long. It entered the excavation
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area from the south-west and extended east-north-eastwards, turning to an
east-south-eastward alignment approximately halfway along its exposed
length and extending beyond the limit of excavation. It was positioned a few
metres south of, and followed broadly the same course as, earlier DITCH 24,
which it replaced as the northern boundary of ENCLOSURE 2. DITCH 5 cut
KILN 2 and was cut by later DITCHES 14 and 18. Four slots were
excavated at intervals along its length, which are described below from west

to east.

Ditch Slot [278] had steep, fairly straight sides and a ‘v’-shaped base and was
1.90m wide and 0.80m deep. Its basal fill was a thick layer of dark grey silt (279),
deposited by water flowing along the base of the ditch, which contained oyster shell,
eight fragments (1290g) of kiln plate and 17 sherds (224g) of mid- to late-1%-century
pottery, in a range of fabrics, including a flagon handle (probably a kiln product) and
a necked, beaded jar. The kiln material is either associated with contemporary
KILN 3, 4.5m to the west, or was residual from KILN 2, which was cut by DITCH 5
at this point. Fill (279) was overlain by fill (280), which was deposited during the

next phase of early Roman activity (see below).

Ditch Slot [289] had moderately-steep, slightly stepped concave sides and a
rounded base and was 2.75m wide and 1.15m deep (Plate 15). Its basal fill (288)
comprised light brownish-grey clayey silt and small pieces of chalk, representing a
combination of silting from water flowing along the base of the ditch and weathering
from the ditch edges. This was overlain by a thin layer of friable brownish-yellow
sand (287) which had slumped in from the north side of the ditch. The absence of
finds and particularly kiln material in either lower fill suggests that the ditch was
already in place before adjacent KILN 4 (see Early Roman lll, below) was built. The
middle and upper fills of Slot [289] ((286), (285), (284) and (286)) were deposited

during the subsequent early Roman phase (see below).

Ditch Slot [350] was heavily truncated by DITCH 14 to the north and extended
beyond the limit of the excavation area to the south. It appeared to have a
moderately steep concave side; its base was not seen. Due to truncation, only one
of its upper fills (349) was revealed and this is likely to date to the subsequent early

Roman phase (see below).
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Ditch Slot [359] was heavily truncated by DITCH 14 to the north and was mostly
outside the limit of excavation to the south. It appeared to have a moderately-
sloping concave side; its base was not seen. Due to the ditch extending beyond the
limit of the excavation area, only one of its upper fills (358) was revealed and this is

likely to date to the subsequent early Roman phase (see below).

TRACKWAY 1: DITCHES 2 and 3

TRACKWAY 1 was located in the eastern part of the excavation area. It was
aligned north-west to south-east and was defined by meandering parallel
ditches (DITCHES 2 and 3) spaced 3-4m apart. These ditches were shallow
and rooted at many points along their lengths and may either have been
accompanied by hedgerows or actually have been the bases of hedges
themselves. The reconstructed route of TRACKWAY 1 shown on Fig. 3
involves some conjecture based on the likelihood that these hedges had not
always penetrated the natural geology. Whether the conjectured extent of
the track is correct or not, the identified portions of its ditches nevertheless
appeared to lead down towards the stream to the south of the site, although
its construction could also have been connected with the need to transport

fired pots off the site.

DITCH 2: Slots [371], [404], [195] and [364]

DITCH 2 was curvilinear and aligned broadly north-west to south-east. It
was cut by numerous later features along its length. The surviving portion of
the ditch began in the eastern part of the excavation area, where it was cut
by DITCH 8, and extended south-eastwards before being cut by DITCHES
19 and 11. It then cut through the infilled stokehole of KILN 1 and PIT 3,
before being cut by DITCH 6. In total, the surviving part of the ditch was
26m long. Particularly in its northern parts, DITCH 2 was shallow and
poorly-defined and could have been the base of a hedge rather than a ditch.
A conjectural reconstruction of its full original extent is shown on Fig. 3. Four
slots were excavated at intervals along its length. Few finds were present so
the ditch has been phased mainly on the basis of its stratigraphic
relationships with KILN 1, PIT 3 and DITCH 6.
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Ditch Slot [371] had a moderately-steep irregular side to the east and a flattish
undulating base and measured 1.10m+ wide and 0.22m deep. It was filled with
fairly firm mid greyish-brown sandy, slightly clayey silt (372) which contained 17
sherds (169g) of pottery including parts of a beaded rim jar and a flagon handle, the
latter a probable kiln product. These finds may have been intrusive from later Ditch
Slot [135] (DITCH 8), which cut the west side of DITCH 2 at this point, as there was

no contemporary kiln located close to Ditch Slot [371].

Ditch Slot [404] had a fairly straight side to the east; its base did not survive. It
measured 0.33m+ wide and 0.20m deep. It was filled with compact redeposited
pale to mid grey chalk and small flint gravel (403) which contained no finds. It was
cut by Ditch Slot [158] (DITCH 8) to the west.

Ditch Slot [195] had steep straight sides and a flat base and measured 0.84m wide
and 0.23m deep. It was filled with fairly loose dark greyish-brown silty sand with
frequent flint gravel inclusions (196) which contained 20 sherds (261g) of pottery (c.
AD 40-80), in a range of fabrics, and including flagon and jar sherds, some of which
are probable kiln products. Much of this pottery was residual from KILN 1, which

was cut by DITCH 2 at this point. A few kiln lining fragments were also present.

Ditch Slot [364] had moderate concave sides and a rounded base and measured
0.90m wide and 0.23m deep. It was filled with firm dark brownish-grey sandy silt
(363) which contained no finds. It cut PIT 3.

DITCH 3: Slots [366], [63], [368], [370], [396], [138] and [160]

DITCH 3 was curvilinear and aligned approximately north-west to south-east,
entering the excavation area from the north-west and extending broadly
south-eastwards for 45m before being cut by DITCH 19. As discussed
above, DITCH 3 was shallow, irregular and rooted; it is possible that it was
actually the base of a hedge. It is conjectured (based on the continuation of
parallel DITCH 2) to have originally continued further south-eastwards (see
Fig. 3) but to have not left any trace. Approximately halfway along its
exposed length it was cut by KILN 5 and the terminus of DITCH 9, a later
replacement of part of DITCH 3. Seven slots were excavated at intervals

along the ditch. Few finds were present so the ditch has been phased on
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the basis of stratigraphic relationships and its apparent spatial association
with DITCH 2.

Ditch Slot [366] had fairly steep concave sides and a rounded base and measured
0.61m wide and 0.17m deep. It was filled with a moderately compact mid brownish-

grey sandy silt (365) which contained no finds.

Ditch Slot [63] (Trial Trench 2) had a steep rounded profile and measured 0.60m
wide and 0.27m deep. It was filled with mid greyish-brown firm sandy clay (64)
which contained residual struck flint, a fragment of animal bone and one sherd of

1°-century AD pottery.

Ditch Slot [368] had shallow, diffuse sides and a concave base and measured
0.72m wide and 0.16m deep. It was filled with fairly loose mid brownish-grey sandy

silt (367) which contained a fragment of cattle skull and a sheep radius.

Ditch Slot [370] had shallow concave sides and a rounded base and measured
0.55m wide and 0.09m deep. It was filled with friable mid greyish-brown sandy silt
(369) which contained no finds. DITCH 3 was cut by KILN 5 at this point.

Ditch Slot [396] had a moderately-sloping rounded side to the north and a flattish/
rounded base and measured 0.63m wide and 0.15m deep. It was filled with fairly
firm mid to dark greyish-brown sandy silt which contained six sherds of residual
probable Neolithic pottery (see Brudenell, Section 6.2). The south side of DITCH 3
was cut by DITCH 9 (Slot [399]) at this point.

Ditch Slot [138] had a shallow, irregular side to the west, a steep rounded side to
the east and a flattish base and measured 0.86m wide and 0.20m deep. It was
filed with mid brownish-grey illuviated clayey sand (139) which contained two

residual struck flint flakes.

Ditch Slot [160] had moderately-sloping, slightly irregular rounded sides and a
concave base and measured 1.17m wide and 0.25m deep. It was filled with firm
dark orangey-brown clayey sand (161) which contained a residual Mesolithic to
Early Neolithic flint blade.
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KILN 3 ([229]; fills (340), (299), (316), (300), (298), (297), (248), (246), (247),
(245))

KILN 3 ([229]) was located in the south-west corner of the excavation area,
within ENCLOSURE 1 (Plates 16-18). It was cut by small later DITCH 15. It
was a ‘keyhole’ shape in plan, measuring 1.83m long, 0.86m (max.) wide
and 0.36m deep, and aligned east to west. A linear stokehole with steep
concave sides and a slightly ‘bulbous’ east end (0.91m long x 0.44m wide
(max.) x 0.30m deep) extended westwards into a circular kiln chamber (0.78
x 0.75m wide at the base x 0.36m deep) with near-vertical sides and a
flattish base, which sloped down gently to the west, possibly a result of
repeated raking-out of the chamber floor between firings. The kiln chamber
and the first c. 0.25m of the stokehole extending away from it had a clay
lining up to 7cm thick (340), which had been fired hard (vitrified) and had a
pale orange colour on its exposed surfaces but was oxidised red and was
slightly softer (more ‘crumbly’) a few centimetres back from the surface.
Extending out from the rear edge of the kiln chamber and across its full width
was an elongated ‘tongue’-shaped fired clay pedestal, constructed at the
same time as, and integral to, the kiln lining. The central part of the pedestal
had been destroyed by DITCH 15.

The earliest deposit within the kiln was a pocket of ash (299), preserved in a
dip in the north-west corner of the kiln chamber floor, and representing the
remnant of an early firing which had otherwise been raked out of the
chamber. Although it had no direct stratigraphic relationship with (299), a
silty clay layer (316) sealing the kiln chamber floor on the south side of the
tongue pedestal appears from its relative level to have been a later deposit
and to represent a brief period of disuse when the kiln chamber was open to
the elements in between firings. This was in turn sealed by another black
ash firing deposit (300), which extended across the southern half of the kiln
chamber and along the full length of the stokehole (Plate 16). There was
then another short period when the kiln was open to weathering and a layer
of washed-in silt accumulated (298), after which the flue — where the
stokehole and kiln chamber met — appears to have been deliberately blocked
with a wall made from fired/ vitrified clay lining fragments (297) packed tightly
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together (Plate 16). This deliberate blocking of the flue probably took place
during the kiln’s final firing, sealing the burning fuel and kiln load in the
chamber. That this firing failed is suggested by the composition of the next
dumped layer filling the stokehole (248), which was a mixture of ash and
puddled yellow unfired clay, perhaps representing a combination of burnt

fuel and the raw clay from the unfired kiln load.

The kiln chamber was then left to silt up for a time (layer (246), which also
contained two broken kiln plate fragments) before elements of the fired clay
kiln lining (2.9kg+ present) and structure collapsed (247) into the kiln
chamber and stokehole. The remaining hollow in the top of the kiln then
continued to fill with washed-in silt (245) before DITCH 15 was dug through
it.

Although the total pottery assemblage from KILN 3 is the smallest from any
of the kilns (72 sherds weighing 616g), almost all the material is definite or
probable kiln produce.

Period 3.3: Early Roman Il

This was the most intensive phase of early Roman activity at the site, with
two of the identified kilns likely to have been in use, evidence for
maintenance and redefinition of the existing infield enclosures, the creation
of at least one additional adjoining enclosure, and changes to the trackway

that had been established during the previous phase.

ENCLOSURE 1 was modified, its eastern boundary (formerly DITCH 1)
being shifted slightly eastwards, realigned and demarcated by new DITCH 7.
The southern boundary of ENCLOSURE 1 (previously demarcated by
DITCH 4, which had by now filled in) now lay outside the limit of the
excavation. Itis possible that DITCHES 20 and 21 (Un-phased Early Roman
Features; see below), identified in Trial Trench 2 but not seen during the
excavation, formed some kind of subdivision within the enclosure. A new
kiln, KILN 4, was constructed inside ENCLOSURE 2, which continued to be
bounded on its north side by DITCH 5; large dumps of wasters and kiln

material from KILN 4 were present in the middle and upper fills of the
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adjacent slot through DITCH 5. A new curvilinear enclosure (ENCLOSURE
3), bounded to the north by DITCH 6 and extending southwards beyond the
excavation area, was added to the east side of ENCLOSURE 2. To the
north of this, the conjectured former route of TRACKWAY 1 was blocked by
DITCH 11, which in conjunction with new DITCH 8 appeared to redirect the
track to a narrow eastward route. KILN 5, the largest of those found on the
site, was built over part of the former western trackway boundary ditch
(DITCH 3). The affected section of the trackway boundary was replaced by
DITCH 9, which contained dumps of discarded kiln material in those slots

which lay adjacent to KILN 5.

ENCLOSURE 1: DITCHES 7 and 5

DITCH 7: Slot [296] fills (295) and (294), Slot [306] fills (304), (303) and
(302) and Slot [100] fill (328).

DITCH 7 entered the excavation area from the north-west and extended
south-eastwards for 28m before being cut by DITCH 14. It is thought to
have originally intersected with DITCH 5, although it is equally possible that
there was a gap or entrance into the enclosure in this corner. Around
halfway along its exposed length, DITCH 7 was also cut by later Roman

DITCH 19. Three slots were excavated through the ditch at intervals.

Ditch Slot [296] had steep, slightly convex sides and a flat base and measured
2.07m wide and 0.85m deep. Its lowest fill was a thin layer of compact light
yellowish-brown sand with frequent chalk (295), representing weathered and
slumped material from the north side of the ditch. No finds were present. This was
overlain by a 0.30m deep deposit of firm dark grey sandy silt (294) which contained
two sherds (30g) of mid- to late-1%-century AD pottery (AD 40-70). The upper fill of
the ditch (293) was probably deposited during the subsequent phase (see below).

Ditch Slot [306] had steep straight sides and a flat base and measured 1.52m wide
and 0.68m deep. lIts basal fill was a thin layer of compact weathered chalk in a silty
matrix (304). This was overlain, on the north side of the ditch, by a layer of firm
dark grey clayey silt (303). The next fill (302) was a firm mid grey clayey silt up to
0.62m deep. None of these fills contained any finds. The upper fill of the ditch

(301) is likely to have been deposited during the next phase of early Roman activity
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(see below).

Ditch Slot [100] had slightly convex sides and a flat base and measured 2.26m wide
and 0.70m deep (Plate 19). lts lower fill (328) was a firm dark greyish-brown clayey
silt, probably deposited by water running into and along the base of the ditch. It
contained 12 small sherds of early Roman pottery (AD 40-70) in fine sandy fabrics.
The overlying fill (101) is likely to have been deposited during the next phase (see

below).
ENCLOSURE 2: DITCH 5

DITCH 5: Slot [278] fills (280) and (353), Slot [289] fills (286), (285), (284)
and (268), Slot [350] fill (349) and Slot [359] fill (358)

DITCH 5 remained in use as the northern boundary of ENCLOSURE 2 and
the south-eastern boundary of ENCLOSURE 1. The middle and upper fills
of Slot [289] contained large quantities of dumped kiln-related pottery from
adjacent KILN 4. These were presumably vessels which had either not
survived the firing process intact or which were broken during removal of the

kiln’s temporary superstructure to access the kiln load.

Ditch Slot [278] middle fill (280) was a deep accumulation of orangey-grey clayey
silt (280) containing 33 sherds of pottery, including 27 sherds (389g) from a buff-
surfaced sandy ware flagon (AD 50-80), probably a kiln product. The final fill of Slot
[278] was a layer of compact chalk up-cast (353) from the digging of adjacent
DITCH 14, a later replacement of DITCH 5. This layer of chalk up-cast was
sporadically present across the central southern edge of the site, infilling the tops of
any earlier features which were still partially open (including DITCH 5 Slot [289] and
KILN 4; see below).

Ditch Slot [289] fill (286) was a layer of sandy silt and weathered chalk containing
lenses of ash, kiln lining fragments (798g), mid- to late-1%-century early Roman
pottery (26 sherds; 267g) and four pieces of animal bone (including cattle and
horse). Above (286) were two further successive sandy silt layers (285) and (284).
Both contained large dumps of kiln material, most likely to be from KILN 4, which
was located immediately south of this slot. Fill (285) contained a large assemblage
(104 sherds; 8579g) of kiln-related pottery; a few fragments of kiln lining (348g) were
also present. With the exception of the kilns, fill (284) contained one of the largest

assemblages of pottery from anywhere on the site, consisting of 281 sherds
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(2.8kg+), mainly from jars and flagons in buff-surfaced and whiteware fabrics, and
nearly all definite kiln products. Dumped kiln lining fragments (1607g) were also
present. The final fill in the top of the infilled ditch was a layer of natural chalk up-
cast (268) from the digging of adjacent DITCH 14, which replaced DITCH 5.

Ditch Slot [350] fill (349) was a light yellowish-grey silty sand which contained three
sherds of early Roman pottery. It was the only identified fill of Ditch Slot [350], the
feature having been heavily truncated by DITCH 14 (Slot [348]) and extending

beyond the limit of the excavation area.

Ditch Slot [359] fill (358) was a loose light yellowish-grey silty sand which contained
no finds. It was the only identified fill of Ditch Slot [359], the feature mostly lying

outside the southern limit of the excavation. It was cut by DITCH 14 to the north.

ENCLOSURE 3: DITCH 6

DITCH 6: Slot [48] fills (69) and (68), Slot [216] fills (235)=(239) and

(236=240), Slot [213] fills (212) and (211), and Slot [202] fills (219) and (218)
DITCH 6 was broadly linear in plan and aligned east-north-east to west-
south-west. It was 30m+ long, extending beyond the excavation area in both
directions.  Towards both ends, particularly to the west, it curved
southwards, apparently enclosing an area largely outside the excavation
(ENCLOSURE 3). Its west end was cut by DITCH 14 but it is thought to
have originally intersected with DITCH 5. Four slots were excavated at

intervals along its length.

Ditch Slot [48] (Trial Trench 2) had slightly stepped concave sides and a rounded
base and was 1.98m wide and 0.91m deep. Its basal fill was a light grey weathered
chalky clay (69), which was overlain by a mid grey silty clay (68). Upper fills (67)

and (49) are likely to date to the next phase of early Roman activity.

Ditch Slot [216] was 3.02m wide and 1.33m deep with steep straight sides breaking
to a flattish base. It contained five fills (from basal to uppermost): (235)=(239),
(236)=(240), (237)=(241), (255)=(242)=(217) and (238)=(243). The basal fill was a
dark grey sandy silt containing fine flint gravel and charcoal (235)=(239), which

contained nine fragments of animal bone (mainly cattle) and probably represents a
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combination of silting from water running along the base of the ditch and some
accumulation of waste material from adjacent settlement areas. Above this was a
light to mid grey clay with fine flint gravel (236)=(240), representing the residue from
water running along the ditch; it contained no finds. The middle and upper fills of

the ditch are likely to relate to the next phase of early Roman activity (see below).

Ditch Slot [213] was 2.52m wide and 1.04m deep with steep ‘v’-shaped sides
breaking to a steeper-sided, flat-based channel in the base of the ditch. It
contained five fills (from basal to uppermost): (212), (211), (210), (401) and (221).
The basal fill was a light brownish-grey silty sand with frequent small to medium-
sized chalk lumps and flints (212), representing a combination of silt from water
running along the base of the ditch and weathered and slumped material from the
ditch sides. It contained two fragments of cattle bone, six sherds (172g) from a
shell-tempered jar and a large pottery sherd in sand-tempered fabric with black slip;
both are of mid- to late-1%-century AD date. Above this was a mid orangey-grey
silty sand with moderate chalk inclusions (211), which contained two sherds of early
Roman pottery and two or three pieces of sheep bone and probably represents
slumped natural material from the sides of the open ditch. The subsequent fills of
the ditch are likely to have been deposited during the next phase of early Roman

activity (see below).

Ditch Slot [202] had steep, ‘v’-shaped sides breaking to a vertical-sided and flat-
based channel in the base of the ditch (Plate 20). It was 2.20m wide and 0.94m
deep. It contained six fills (from basal to uppermost): (219), (218), (201), (200),
(199) and (198). The basal fill was a light brownish-grey silty sand with frequent
small to medium-sized chalk lumps and flints (219), probably representing a
combination of silt from water running along the base of the ditch and weathered
and slumped material from the ditch’s sides. It contained two sherds (62g) of early
Roman pottery and animal bone (a cattle humerus and another cattle-sized bone
fragment). Above this was a light yellowish-grey silty sand (218) containing two
fragments of animal bone including a sheep tibia. It represents weathered and
slumped material from the sides of the open ditch. The middle and upper fills of the
ditch were probably deposited during the next phase of early Roman activity (see

below).

DITCH 11: Slots [120], [52] and [291]
DITCH 11 was 40m long and orientated west-south-west to east-north-east,
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positioned between 4 and 5.5m north of DITCH 6 and aligned parallel with it.
Its north side was truncated along almost its full length by later Roman
DITCH 19. To the west, DITCH 11 terminated close to (within ¢. 1m) the
east end of DITCH 12, which then curved south-westwards for 7m towards
DITCH 5. This relationship may indicate that DITCHES 11 and 12 were
contemporary and together formed a boundary extending off DITCH 5.
Between 1.5 and 3m north of DITCH 11, the eastern half of DITCH 8
extended east-north-eastwards on a parallel alignment, with both ditches
terminating at roughly the same point. Together, they formed a trackway,
realigning earlier TRACKWAY 1, which had been blocked by DITCH 11.
Three slots were excavated through DITCH 11. As its eastern half only
became visible after it had been exposed to weathering for a month, its

eastern terminus was not excavated.

Ditch Slot [120] had shallow concave sides and a flat base and measured 1.26m+
wide and 0.13m deep. It was filled with firm mid greyish-brown silty clay with gravel
inclusions (119) which contained no finds. It was truncated by DITCH 19 Slot [122]
to the north.

Ditch Slot [52] (Trial Trench 2) had moderate rounded sides and a concave base
and measured 0.70m wide and 0.15m deep. It contained a single fill of firm

brownish-grey silty clay (53).

Ditch Slot [291] had steep concave sides and a flattish base and measured 0.82m+
wide and 0.37m deep. lIts lower fill was a loose mid greyish-brown sandy silt with
frequent large (<90mm) flints (292), which contained no finds. Its upper fill was a
mid orangey-brown sandy silt (354) which contained a fragment of horse bone and
six sherds of early Roman (AD 50-80) pottery. It cut DITCH 2 Slot [195] to the
south and was itself truncated by DITCH 19 Slot [131] to the north. The large
quantity of flints in fill (292) stood out during excavation and can be interpreted
either as a result of the ditch passing through a particularly gravelly patch of natural

geology at this location or a deliberate dump of flints from field clearance.

DITCHES 12 and 13: Slots [244], [388] and [386]
DITCHES 12 and 13 were continuations of the same ditch. It was curvilinear
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in plan and orientated approximately south-west to north-east. In total, it
extended for 7m from the north side of DITCH 14 and ended in a rounded
terminus close to the west end of DITCH 11, with which it may have formed
a boundary. It also deepened to the south-west, possibly to help act as a
drainage channel into the larger enclosure ditches to the south. It was cut to
the south by DITCH 14 but is thought to have originally intersected with
DITCH 5 slightly further to the south. The area in between DITCHES 12 and
13 was obscured by truncation from later PIT 5 and Tree Hollow [274].

Three slots were excavated.

Ditch Slot [244] had moderate to steep concave sides and a rounded base and
measured 1.20m wide and 0.45m deep. It was filled with light yellowish-grey silty
sand (254), which contained five fragments of animal bone (including cattle and
sheep), five sherds (16g) of pottery from a necked, beaded jar and a small amount

of kiln lining (31g).

Ditch Slot [388] had moderate concave sides and a rounded base and measured
0.53m wide and 0.08m deep. It was filled with fairly compact mid greyish-brown

silty sand (387) which contained no finds.

Ditch Slot [386] was the rounded north-eastern terminus of DITCH 12. It had
moderately-sloping sides and a concave base and measured 0.60m wide and
0.17m deep. It had a single fill (385) of fairly compact mid greyish-brown silty sand

which contained no finds.

DITCH 8: Slots [177], [143], [135], [117], [158], [129], [109] and [352]

DITCH 8 began in an elongated terminus in the north-east of the excavation
area. It extended south-eastwards for 24m before turning sharply to an east-
north-east alignment parallel with DITCH 11, 1.5-3m to the south, and
continuing for a further 23m before terminating. It appeared to form the east
side of a north-west to south-east-aligned trackway which curved eastwards
as it continued south, defined to the west by the retained southern part of
DITCH 3 and to the south by DITCH 11. In its northern section, DITCH 8
followed the same course as and cut earlier DITCH 2; in its south-eastern
part it was cut by later Roman DITCH 19. Seven slots were excavated at
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intervals along its length.

Ditch Slot [177] was the north-western terminus of DITCH 8. It had steep to near-
vertical concave sides and a flat base and measured 0.68m wide and 0.26m deep.
Its lower fill was a loose mid yellowy-brown sandy clay with frequent gravel (178).
Its upper fill was a mid greyish-brown sandy clay (179). Neither fill contained any
finds.

Ditch Slot [143] had moderate to steep sides and a concave base and measured
1.93m wide and 0.45m deep. Its east side was heavily-rooted. It contained three
fills (from basal to uppermost): (142), (141) and (140). The basal fill was a firm light
greyish-white chalk (142) which contained no finds and represents weathered and
slumped material from the sides of the open ditch. Above this was a compact dark
orangey-brown illuviated silty clay (141) which contained no finds. The upper fill of
the ditch was a loose mid greyish-brown silty sand with frequent small flints (140)

which contained eight sherds (24g) of early Roman pottery (AD 40-70).

Ditch Slot [135] had fairly steep concave sides and a rounded base and measured
1.14m wide and 0.40m deep. lIts lower fill was a firm light grey clayey sand with
frequent flint inclusions (136), which contained three sherds (12g) of early Roman
pottery, two pieces of animal bone and a small amount of kiln lining. It was
probably a combination of weathered natural material from the ditch edges and
illuviation of sandy silt deposited by water flowing along the ditch base. The upper
fill was a loose dark brown sandy silt (137) containing two sherds of an early
Roman (AD 30-70) butt beaker and five sherds from a buff-surfaced flagon, eight
pieces of animal bone (including cattle, sheep and horse) and a small amount of
kiln lining. This fill was probably the result of natural silting-up and some dumping
of rubbish.

Ditch Slot [117] was underneath [135]. It was recorded as a possible earlier cut of
the ditch but as no evidence for a recut was seen in any of the other slots, it may
simply be that the lower portion of the ditch had a different profile. Ditch Slot [117]
had steep to near-vertical straight sides and a flat base and measured 0.45m wide
and 0.25m deep. It contained a single fill of light brown sandy silt with frequent
weathered chalk and flint gravel inclusions (118), which contained two sherds (329)

of early Roman pottery.
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5.7.9

Ditch Slot [158] had moderately steep rounded sides and a concave base and
measured 1.17m wide and 0.29m deep. It contained a single fill of mid greyish to
orangey-brown silty sand with frequent flint gravel (159) which contained 35 sherds
(507g) of mid- to late-1%-century pottery including 24 sherds (414g) from a sand-
tempered necked jar with an everted, thickened rim, four residual Mesolithic to Early
Neolithic struck flints (including three blades), 166g of kiln lining and two fragments
of bone from a cattle-sized animal. The pottery and kiln lining were in the top of the
fill and are likely to have been dumped during the use of adjacent KILN 6 in the next

early Roman phase.

Ditch Slot [129] had a steep rounded north side and a fairly flat base and measured
0.90m+ wide and 0.23m deep. It was truncated by DITCH 19 Slot [131] to the
south. It was filled with a mid greyish-brown sandy silt with common medium-sized
flints (130), which contained two residual flint blades and two sherds (6g) of mid- to
late-1®-century pottery including one from a jar decorated with tooled horizontal

lines.

Ditch Slot [109] had steep rounded sides and a flat base and measured 0.49m wide
and 0.15m deep. It was filled with loose dark greyish-brown silty sand which

contained no finds (108).

Ditch Slot [352] was the eastern terminus of DITCH 8. It had shallow concave sides
and a rounded base and measured 0.70m wide and 0.11m deep. It was filled with

loose mid orangey-brown sandy silt (351) which contained no finds.

DITCH 9: Slots [185], [321], [38], [144] and [399]

DITCH 9 was a re-cut of the western part of earlier trackway DITCH 3, which
had been truncated halfway along its exposed length by the construction of
KILN 5 (see below). The south-eastern part of DITCH 3 may have been
retained, continuing to form the western boundary of a realigned trackway
with parallel DITCH 8 (see Fig. 3). DITCH 9 was linear in plan, 29m+ long,
and aligned broadly west-north-west to east-south-east, although it was
slightly meandering in its alignment, possibly because it followed a hedge-
line. It extended beyond the excavation area to the west; to the east it
terminated a few metres past the point where KILN 5 had cut DITCH 3. Five
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slots were excavated along its length. The three eastern slots contained
large assemblages of broken pottery apparently thrown into the open ditch

while KILN 5 was in use.

Ditch Slot [185] had steep rounded sides and a concave base and measured 0.87m
wide and 0.25m deep. It was filled with fairly compact mid greyish-brown sandy silt
(186) which contained 11 small sherds of early Roman pottery and four pieces of
animal bone (two of cattle). Ditch Slot [185] cut Middle Iron Age PIT 2.

Ditch Slot [321] had fairly steep rounded sides and a flattish base and measured
0.87m wide and 0.23m deep. It was filled with mid brownish-grey sandy silt with
localised charcoal lenses (322) which contained 161g of kiln lining. It cut Neolithic
PIT 1.

Ditch Slot [38] (Trial Trench 2) had steep straight sides and a flat base and
measured 0.90m wide and 0.45m deep. It was filled with firm pale greyish-brown
silty sand (39) which contained a large assemblage of early Roman pottery (108
sherds; 667Q).

Ditch Slot [144] was adjacent to KILN 5. It had steep rounded sides and a rounded
base and measured 0.81m wide and 0.35m deep. lIts basal fill was a mid brown
clayey sand (171) containing a fragment of animal bone and kiln lining (116g). It
was overlain by a localised dump of charcoal (146), present in the central part of the
slot, which contained 23 sherds of pottery, including 17 (289g) from a sand-
tempered necked, beaded jar. Kiln lining (251g) and four fragments of animal bone
(including a horse radius and a sheep humerus) were also present. The upper fill of
the ditch was a mid brown sandy silt (145) containing 135 sherds (1681g) of
dumped mid- to late-1®-century pottery, including large parts of several jars and

flagons made in the kilns.

Ditch Slot [399] had steep rounded sides and a flat base and measured 0.98m wide
and 0.43m deep. Its lower fill was a mid yellowish-brown silty sand (398) with
abundant small flint gravel, which contained 122 sherds (9679) of pottery including
large portions of a buff-surfaced flagon and a sand-tempered jar with combed
decoration. Several are definite kiln products. A fragment of animal bone and a kiln
plate fragment were also present. The upper fill was a firm mid to dark greyish-

brown sandy silt (397) and is likely to post-date the use of adjacent KILN 5.
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5.7.10

5.7.11

DITCH 10: Slots [307] and [309]

DITCH 10 was 2m north of DITCH 9 and followed the same alignment. It
extended eastwards from the western boundary of the site for 10m before
terminating. It was similar in size and morphology to the other ditches
associated with TRACKWAY 1 and was probably also related to it.

Ditch Slot [307] had fairly steep rounded sides and a flattish base and measured
0.60m wide and 0.24m deep. It was filled with mid brownish-grey sandy silt (308)

which contained no finds.

Ditch Slot [309] had steep rounded sides and a rounded base and measured 0.61m
wide and 0.15m deep. It was filled with compact mid brownish-grey sandy silt (310)

which contained no finds.

KILN 4 ([258]; fills (342), (341), (339), (312), (327), (283), (313), (290), (282),
(311), (266), (265), (267), (223))

KILN 4 ([258]) was located in the south of the excavation area inside
ENCLOSURE 2 (Plates 21-22). It was truncated on its north side by late
Roman DITCH 18. The kiln was ‘keyhole’-shaped in plan, aligned east to
west with the oven chamber to the west and stokehole to the east, and
measured a maximum of 2.29m long, 1.27m wide and 0.41m deep. In
contrast to KILNS 1, 2 and 3, its stokehole was circular in plan (dimensions:
1.27m across and 0.41m deep), with steep concave sides and a flattish base
which sloped down slightly to the west. To the west, the stokehole joined a
broadly circular kiln chamber (0.60m x 0.75m wide at the base and 0.35m
deep) which had steep concave sides and a flat base; the floor of the kiln
chamber was stepped up a few centimetres higher than the stokehole. The
kiln chamber walls and the flue where the chamber joined the stokehole
were lined with clay (342) up to 20cm thick, which was vitrified by firing to a
pale orange colour on its exposed surfaces. The clay also formed an
integral vertical-sided pedestal which extended east for 0.50m from the rear

wall of the kiln chamber.

5.7.12 The earliest fill of KILN 4 was a thin layer of dark red/ black ashy clay (341)
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present on the north side of the flue and representing an episode of firing
which had otherwise been entirely raked-out. It was overlain by a loose pale
grey silty clay and gravel (339), which contained a small assemblage of
pottery (15 sherds weighing 180g, much of it kiln-related) and represents a
combination of collapse from the edges of the stokehole and surface
material washed-in during a short period of disuse. Layer (339) was only
present around the edges of the stokehole. This episode of disuse was
followed by the re-lining of the sides of the flue with compact (subsequently
vitrified) yellow clay c. 10cm thick (312). The kiln was then re-fired at least
once, leaving a 0.10m deep layer of black ash (327) in the flue and
stokehole. KILN 4 was thus used at least twice, with an episode of repair

between the firings.

The deposition of ash layer (327) was followed by the disuse of the kiln. The
next deposit across the stokehole and kiln chamber was a dumped layer of
loose dark greyish-brown silty clay (313)=(283) containing charcoal, kiln
waste and demolition debris, including 3.2kg of kiln lining, three fragments of
kiln plate and 28 sherds (266g) of pottery. On the north side of the kiln
chamber, this was overlain by the collapsed/ demolished upper part of the
kiln’s central pedestal (290), which was overlain in turn, across the chamber,
by a deposit of fired/ vitrified kiln lining fragments (282) (3.1kg+ recovered).
The next deposit in the disused kiln, consisting of firm mid yellowy-brown
clayey silt (311), was present in the flue and part of the kiln chamber. It
contained four sherds of pottery from possible kiln products and kiln lining
fragments (1281g). It might have been a dump of potting clay or clay
intended for use in kiln repairs. It was overlain by a layer of washed-in mid
to dark grey silty clay (266), in turn sealed by a deposit of compact yellow-
brown sandy clay with frequent chalk inclusions (265), probably dumped to
level the ground where the kiln had been. A final washed-in grey silt deposit
(267), probably the result of flooding from the stream to the south of the site,
was present in the end of the stokehole. The infilled kiln was entirely sealed
by a layer of chalk up-cast (223) from the digging of adjacent DITCH 14,
which also overlaid much of DITCH 5. Layers (266), (265) and (267)
together contained a few fragments of kiln lining and a fairly large
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5.7.15

5.7.16

assemblage of kiln-related pottery including numerous flagon sherds in

sand-tempered buff-surfaced and whiteware fabrics.

Although KILN 4 contained relatively little pottery compared with some of the
other excavated kilns, large dumps of kiln products and waste were found in
the adjacent slot through enclosure DITCH 5 (see above). All of the ring-
necked flagons from the site came from this ditch dump and from nearby PIT
5, which is thought to contain demolition material from KILN 4 (see below).
This suggests that KILN 4 alone was used for the firing of ring-necked

flagons (see Anderson, Section 6.3).

KILN 5 ([153]; fills (207), (194), (181), (183), (175), (182), (197), (208), (193),
(188), (206), (180), (204), (184), (167), (168))

KILN & ([153]) was located in the north of the excavation area beside DITCH
9 (Plates 23-29). It was ‘keyhole’-shaped in plan, with overall dimensions of
2.78m long, 1.56m wide and 0.58m deep. A circular stokehole (dimensions:
1.56 x 1.48m wide x 0.45m deep) at the east end of the kiln fed into a
circular kiln chamber (dimensions: 0.90 x 0.82m wide at the base x 0.58m
deep) to the west. The stokehole had steep concave sides and a flattish
base which sloped down slightly towards the flue and kiln chamber, possibly
due to repeated raking-out, while the kiln chamber had steep straight to
near-vertical sides and a flat base. The kiln chamber was lined with a layer
of clay up to 0.24m thick (181), which had vitrified to a pale brownish-orange
colour on its exposed surfaces but was a darker reddish-brown a few
centimetres further away from the source of heat. The kiln chamber lining
had an integral ledge 2-4cm deep, approximately 0.31m up from the kiln
chamber floor, into which the outside edge of the kiln plates forming the
suspended floor would have slotted (Plate 27). Where the kiln chamber
joined the stokehole, the clay lining also formed a surviving flue arch (Plate
26). A roughly rectangular vitrified/ fired clay pedestal (194) (dimensions:
0.42m long x 0.28m wide x 0.24m high) was positioned centrally within the

kiln chamber.

Uniquely among the kilns on the site, KILN 5 had evidence for originally
having had a different layout. The lower part of the stokehole had a
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surviving clay lining (207), up to 0.16m thick and 11-13cm high, which had
been fired fairly hard and changed to yellowish-orange in colour but had not
vitrified (Plate 28). This indicates that the stokehole (east end) of KILN 5
was originally the kiln chamber and the kiln chamber (west end) was
originally the stokehole. The reason for the reversal of the kiln’s original
layout is not known but two factors can be suggested. First, the original kiln
chamber would have been very large at c. 1.28m wide at the base, far in
excess of the average c. 0.80m at base of the other kiln chambers. This
may have been too large to function effectively, a possibility perhaps
reinforced by the fact that the lining (207) had not fired to the same extent as
in the other kiln chambers (although this could also be the result of a shorter
period of use). Secondly, there was a general trend in the later kilns on the
site for the stokehole to face east, away from the prevailing wind. It may be
that west-facing stokeholes, as originally present in KILN 5, had too much

up-draught.

The earliest fill of the kiln was a thin layer of black silty clay and ash (183) in
the lowest part of the flue. This was overlain by a brownish-grey ashy clay
deposit (197) filling the kiln chamber, which had built up around the central
pedestal. The two deposits do not necessarily represent different firing
events, layer (183) possibly simply representing the illuviated lower part of fill
(197) at the interface with the natural chalk. At the same stratigraphic level
as (197) in the flue and stokehole was dark grey/ black silty clay and ash
layer with a higher charcoal content (208). These deposits represent the
remains of one or more firings of the kiln. That the kiln was fired several
times after its layout was reversed is suggested by the positions of several
kiln plates which lay in-situ where they had fallen: several had fallen before
(197) built up around them. Additionally, a repair had been made at some
point to the top of the north wall of the kiln chamber ((175) and (182)),
utilising recycled fragments of kiln lining and some fresh clay; the hardening
and discolouration of this area of repair indicates that the kiln was re-fired at
least once after it was made. The north wall of the kiln chamber was
probably always a weak point: as the west end of the kiln had originally been
the stokehole, the construction cut was too large at this end and when it was

PCA Report Number: R11661 Page 47 of 213



Land east of Moorfield Road, Duxford, Cambridgeshire: Archaeological Excavation
©Pre-Construct Archaeology Limited, March 2014
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5.7.19

5.7.20

converted into the kiln chamber, the chamber lining was built as a partly free-
standing wall on the north side, with a void behind. Layer (197) contained a
very large group of broken kiln plates, a few in positions that suggest they
lay where they had fallen, others broken and discarded. A large amount of
pottery, mainly flagons in sand-tempered whiteware and buff-surfaced
fabrics, was also present. A similar, though smaller, pottery assemblage

was recovered from fill (208).

Fills (197) and (208) were overlain by a dense dump of broken pottery and
kiln furniture from the kiln’s final firing (193) (Plate 29). Further large kiln
plate and pottery assemblages, the latter of similar composition to that in
(197) but including more jar sherds alongside the broken flagons, were
present in this layer. It was sealed by a further dump of broken and
discarded pottery and kiln material (188), this containing a markedly larger
proportion of kiln lining fragments (4.9kg) and deriving at least partly from the
demolition of elements of the kiln structure. Layer (206), at the same
stratigraphic level in the stokehole, was a dump of kiln lining/ structural

fragments from the same demolition ‘event’.

Following this phase of dumping and demolition after the kiln’s final firing, the
upper parts of the kiln chamber and stokehole were left to weather and silt-
up naturally. The first of these layers was a fairly firm mid greyish-brown
silty sand (180)=(204) containing 5kg+ of weathered and collapsed kiln
lining. Above this, in the stokehole, was a localised patch of charcoal and
burnt clay (184), possibly the remains of a temporary fire made in the
remaining hollow of the largely infilled kiln. The uppermost fill was a 0.25m
deep accumulation of mid greyish-brown silty sand (167)=(168). The
quantity of discarded kiln-related pottery in these final fills suggests that
pottery manufacture was still going on in the vicinity after the disuse of KILN

5, presumably in nearby KILN 6.

The fills of KILN 5 contained fragments from at least 28 kiln plates, the
largest group found on the site (see Marter Brown, Section 6.4), as well as
the largest dump of pottery, totalling 795 sherds weighing 10.5kg, and

representing a minimum of 63 vessels, the vast majority of them Kkiln
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5.8
5.8.1

5.8.2

products. A total of 48 of the vessels are flagons, all collared vessels (see

Anderson, Section 6.3).

Period 3.4: Early Roman IV

During the final phase of early Roman activity, the three adjoining enclosures
that had been established during the earlier phases remained in use, with
DITCHES 7 and 6 still open and continuing to demarcate ENCLOSURES 1
and 3, respectively. The northern boundary of ENCLOSURE 2, which had
previously been demarcated by DITCH 5, was recut by large DITCH 14,
which followed the same curving alignment. The chalk up-cast from the
digging of this ditch covered many of the earlier infilled enclosure ditches in
the central southern part of the excavation area and also sealed KILN 4. A
pit (PIT 5) adjacent to the north side of DITCH 14 contained a large dump of
pottery and kiln lining fragments from the demolition of KILN 4. A new kiln
was constructed in the east of the site, blocking the realigned trackway
defined by DITCH 8 and retained DITCH 3. KILN 6 was well-preserved and
contained large assemblages of kiln products and kiln plates. It is possible
that KILN 5 also remained in use, with the reversal of its original layout
(stokehole to the east, kiln chamber to the west) potentially dating to this
phase. Small DITCH 15, which ran parallel to the western part of DITCH 14,
cutting KILN 3, might also date to this phase. It was shallow and petered-out

after a short distance so its purpose and relationships remain uncertain.

ENCLOSURE 1: DITCHES 7 and 14

DITCH 7: Slot [296] fill (293), Slot [306] fill (301) and Slot [100] fill (101)
DITCH 7 remained open and in use, demarcating the east side of
ENCLOSURE 1.

Ditch Slot [296] upper fill (293) was a firm mid brown sandy silt which contained six
sherds (76g) of mid- to late-1%-century AD pottery, part of a residual Mesolithic/
Early Neolithic flint blade and two kiln plate fragments. It was some distance from
any contemporary kilns, suggesting the possible presence of an additional kiln to

the west of the excavation area.

Ditch Slot [306] upper fill (301) was a firm mid grey clayey silt with frequent small
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flints and chalk lumps, representing a combination of natural silting and weathering
of the ditch sides. It contained seven sherds of pottery (237g) including three large

sherds from a storage jar with combed decoration, all dating to ¢. AD 40-100.

Ditch Slot [100] upper fill (101) was a firm mid brownish-grey sandy silt which
contained a large dump of finds. This includes 87 sherds (899g) of pottery, mainly
in sand-tempered fabrics and including a number of jar sherds, all fitting a ¢. AD 40-
70 date. Small fragments of kiln lining and a coin of Nero (AD 64-8) (see Crummy,

Section 6.5) (Plate 31) were also present.

ENCLOSURE 2: DITCH 14

DITCH 14: Slots [173], [384], [34]=[54], [228], [174], [348] and [319]

DITCH 14 entered the excavation area from the south-west and extended
north-eastwards before turning east-south-east approximately halfway along
its exposed length and continuing beyond the excavation area. In total it
was 37m long. It replaced DITCH &5 as the northern boundary of
ENCLOSURE 2, most of which lay outside the excavation area to the south.
Seven slots were excavated at intervals along its length. The ditch’s basal
fil was a dense silty clay deposited by water flowing along the ditch,
highlighting the damp ground conditions within the enclosures. The
presence of a concentration of marsh/ freshwater snail shells in the bulk
sample from Slot [319] confirms that the ditch was seasonally wet. The
scarcity of kiln-related material in the ditch, apart from where it cut through
earlier KILN 2, reflects the lack of contemporary kilns in its immediate vicinity
and could further indicate that most of its infilling took place after the on-site

pottery manufacture had ended.

Ditch Slot [173] had steep straight sides and a narrow ‘v’-shaped base and
measured 2.10m wide and 0.90m deep. Its lower fill was a dense dark grey silty
clay (149), deposited by water flowing down the ditch, which contained 38g of kiln
lining and two pieces of animal bone including a cattle skull fragment. Its upper fill

was a pale grey very silty clay (148) containing 22g of kiln lining.

Ditch Slot [384] was part-excavated in order to define its relationship with adjacent

KILN 2, which it cut. It had a steep concave side and measured 2.70m wide and at
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least 0.35m deep; its base was not reached. Its lowest excavated fill was a firm mid
greyish-brown clayey silt (383) which contained 17 fragments (4.4kg) of kiln plate,
almost certainly originally from KILN 2. The final fill of the ditch was a firm mid
yellowish-brown clayey silt (382) containing five sherds (32g) of mid- to late-1°-
century pottery including one from a buff-surfaced flagon produced in the kilns.
Four pieces of animal bone (cattle and horse) and a single piece of kiln plate were

also present.

Ditch Slot [34]=[54] (Trial Trench 1) had steep slightly convex sides and a rounded
base and measured 2.30m wide and 0.70m deep. The lowest fill, present on the
south-east side of the ditch, was a light grey clay (62). This was overlain by a
dense dark grey clay (569)=(56). The upper fill (35)=(55) was a mid grey firm clay.
Eight sherds of early Roman pottery were present in fill (55) and one in (56). A

small amount of fired clay was also found.

Ditch Slot [228] had steep fairly straight sides and a flat base and measured 2.35m
wide and 0.90m deep (Plate 32). Its earliest fill was a slump of loose orange
gravelly sand (257) from its southern edge, which contained no finds. Above this
was a deep accumulation of dark grey silty clay (227), deposited by water action,
which contained a small amount of kiln lining (155g), two fragments of cattle bone
and 16 sherds (166g) of mid- to late-1%-century AD pottery including a sherd (66g)
of Baetican amphora. A large, near-complete red deer antler (see Rielly, Section
6.6) was also present, lying flat fairly close to the base of the ditch (Plate 30). The
upper fill was a fairly loose brown sandy silt (256) containing kiln lining (374g) and
18 sherds (92g) of pottery including one from a Colchester colour coat cornice rim
beaker (AD 50-100).

Ditch Slot [174] had steep fairly straight sides and a flattish base and measured
2.24m wide and 0.58m deep. Its lower fill was a dense dark grey silty clay (155)
deposited by running water. It contained two sherds (8g) of early Roman pottery.
The upper ditch fill was a pale greyish-brown very silty sandy clay (156) containing
15 sherds (70g) of mid- to late-1%-century pottery.

Ditch Slot [348] had steep straight sides and measured 3.08m wide and at least
0.52m deep. Its two lowest identified fills comprised a deposit of light orangey-grey
sandy silt (346) on the north side of the ditch and a layer of loose mid yellowish-

grey silty sand (347) on the south side. These were overlain by a mid brownish-
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grey silty sand (345) which contained four animal bone fragments (two of cattle) and

six sherds (62g) of early Roman pottery.

Ditch Slot [319] had fairly steep, stepped sides and a flattish base and measured
2.50m wide and 1.03m deep. The stratigraphically earliest fill (333) was a slump of
loose light yellowish-grey silty sand natural on the north side of the ditch. It was
overlain by an accumulation of mid to dark brownish-grey sandy silt (334). The
upper fill was a compact mid brownish-grey sandy silt (320). The moderate
assemblage of animal bone from the ditch (24 fragments, mainly from cattle and
cattle-sized animals) and much of the pottery, which is later Roman in date, was
intrusive from DITCH 18, which cut DITCH 14 at this point (see below).

ENCLOSURE 3: DITCH 6

DITCH 6: Slot [48] fills (67) and (49), Slot [216] fills (237)=(241), (255)=(242),
(217) and (238)=(243), Slot [213] fills (210), (401) and (221), and Slot [202]
fills (201), (200), (199) and (198)

DITCH 6 remained open and in use, demarcating the north side of
ENCLOSURE 3. The middle and upper fills of the ditch are likely to have
been deposited during this phase of activity. The steep profile of the ditch
fills, at least in the two eastern slots through the ditch ([213] and [202]),
suggests an episode of cleaning-out/ re-cutting between this and the last
phase. Some of the largest finds assemblages from the site were contained
in these fills and include a combination of ‘domestic’ waste from settlement
areas somewhere very nearby alongside discarded kiln material. The latter
was found predominantly in the eastern slot ([202]), which was some
distance away from the identified kilns, suggesting the presence of another

kiln outside the excavation area.

Ditch Slot [48] middle fill (67) was a dark grey silty clay. It was overlain by upper fill
(49), a light to mid brownish-grey silty clay, which contained five sherds of early

Roman pottery.

Ditch Slot [216] middle fill (237)=(241) was a mid brownish to slightly yellowish-grey
clayey sandy silt with frequent flints, representing a combination of natural

weathering and silting-up of the ditch and dumped occupation/ kiln waste. It
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contained 15 sherds (316g) of pottery, including flagon and jar sherds in sand-
tempered and whiteware fabrics, and including probable kiln products (c. AD 40-
80). Nine fragments of animal bone (mainly cattle) were also present. Above this
was (255)=(242), a lens of grey clay and charcoal, possibly representing a
deliberate dump of kiln waste. Fill (255)=(242) can be equated with fills (401) and
(200) present at the same stratigraphic level in the other two slots excavated
through the ditch. Another lens of probable dumped kiln waste (217), comprising
orangey-grey partially-fired clay mixed with charcoal, was present at the same
stratigraphic level on the north side of the ditch. The final fill of the ditch, sealing
(217) and (255)=(242) was (238)=(243), a layer of mid brownish-grey sandy silt and
flint gravel which contained two sherds of mid- to late-1%-century pottery, eight
fragments of animal bone (five of them from cattle) and 187g of kiln lining. This
represents occupation material and small amounts of kiln waste which had found

their way into the top of the largely infilled ditch.

Ditch Slot [213] middle fill (210) was a mid brownish-grey silty sand which contained
a large assemblage of pottery and 22 pieces of animal bone (cattle, sheep and
horse). The pottery assemblage comprises 112 sherds (1.8kg), mainly from jars, in
a range of sand and shell-tempered fabrics and exhibiting an array of combed,
fingernail, rilled and tooled decoration, some with evidence of sooting. The group
can be dated to ¢. AD 40-70 and includes at least one kiln product. The deposit can
be interpreted as a deliberate dump of mainly ‘domestic’ rubbish. Above this was
(401), a lens of dark grey/ black organic silty sand containing a single sherd of
pottery and one fragment of cattle bone, again representing deliberately dumped
refuse. Fill (401) was very similar in appearance and was located at approximately
the same stratigraphic level as fill (200) in Slot [202]. Above (401) was (221), a mid
greyish-brown silty sand containing nine sherds of fairly undiagnostic early Roman
pottery and 395g of kiln lining. This represents the final silting-up of the uppermost
part of the ditch and the incorporation of small quantities of finds which were

probably present as surface material in the vicinity.

Ditch Slot [202] middle fill (201) consisted of mid brownish-grey silty sand. It
contained a small amount of kiln lining (63g), four pieces of animal bone (cattle and
sheep) and a fairly large assemblage of early Roman pottery (AD 40-70) including
fragments of a grog-tempered ripple-shouldered everted jar and a single small
sherd of terra rubra (1g). It appeared to represent a combination of natural silting

and deliberate dumping of occupation debris. Above this was (200), a dark grey/
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5.8.6

black silty sand lens with an organic appearance, containing frequent charcoal. It
contained a sherd of grog-tempered pottery, a pig ulna and 3.3kg of dumped kiln
lining/ superstructure fragments. Above this was (199), a mid brownish-grey silty
sand which represents another phase of natural silting-up and deliberate dumping
of waste from nearby kilns and settlement areas. It contained a large amount of
pottery (63 sherds; 1261g) including numerous jars, many of them necked with
beaded rims, whiteware and buff flagon sherds (definite kiln products) and sherds
from a large storage jar. Ten pieces of animal bone (cattle and sheep) and two
fragments of kiln plate were also present. The uppermost surviving fill of the ditch
(198) was a mid greyish-brown silty sand which contained five sherds of pottery
(including a flagon handle produced in the on-site kilns), eight pieces of residual
struck flint including several Mesolithic to Early Neolithic blades, and a fragment of
cattle bone. This represents the final silting-up of the upper part of the open ditch
and the incorporation of finds that were probably present on the ground surface in

the vicinity.

DITCH 15: Slot [249]

DITCH 15 was aligned north-east to south-west, parallel to the western part
of DITCH 14. It was traced for 3m. To the north it was cut by later Roman
DITCH 18 and did not appear on the far side, while to the south it petered-
out at the edge of Trial Trench 1. However, it was not seen on the opposite
side of the trench. The ditch truncated the kiln chamber of KILN 3. Its
observed stratigraphic relationships therefore place the ditch in early Roman
phase Il or IV, with IV favoured because of the ditch’s apparent spatial
relationship with DITCH 14.

DITCH Slot [249] had moderate rounded sides and a flattish base and measured
0.80m wide and just 0.07m deep. It was filled with mid brownish-grey sandy silt
(250) containing residual kiln lining from KILN 3.

KILN 6 ([152]; fills (203), (191), (192), (190), (187), (176), (166), (165))

KILN 6 ([152]) was located in the east of the excavation area between
parallel DITCHES 3 and 8 (Plates 33-36). This positioning would have
blocked the trackway defined by the ditches, suggesting that it was no longer
in use; this spatial relationship is the main piece of evidence upon which
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5.8.8

KILN 6 has been assigned to the latest of the early Roman phases. The kiln
was oval in plan (overall dimensions: 2.83m long x 1.08m wide x 0.62m
deep) with a steep, concave-sided elongated stokehole (1.87m long x 1.08m
wide x 0.52m (max.) deep) to the north-west, extending south-eastwards into
a circular kiln chamber with near-vertical sides and a flat base (0.75m x
0.66m across at the base x 0.62m (max.) deep), which sloped down slightly
towards the rear, possibly as a result of repeated raking-out. The kiln
chamber was lined with a layer of clay (203) up to 20cm thick in places. As
in the other kilns, this lining was vitrified to a pale orangey-brown/ whitish
colour on its exposed surfaces but oxidised to a darker reddish-orange
further away from the source of heat. The lining had a slight lip/ ledge 2-3cm
deep and 0.34-0.38m up from the base of the kiln chamber (Plate 36) where
the outside edge of the kiln plates would have rested. Where the kiln
chamber joined the stokehole, the lining curved inwards from either side to

form the beginnings of a flue arch but the arch itself did not survive.

The lowest deposit in KILN 6 was a thin layer of mid to dark grey/ black
clayey silt with abundant ash/ charcoal (191) which derived from one or more
firings of the kiln and contained a large dump of pottery and kiln plate
fragments. The deposit was only present as a band around the edges of the
kiln chamber and in the flue (the first c. 40cm of the stokehole extending
north-westwards from the kiln chamber), indicating that it had accumulated
around a central pedestal which was subsequently removed. An isolated
pocket of charcoal on the base of the stokehole at its north-west end (192)
represents rake-out from kiln firing(s). Fill (191) was overlain, in the kiln
chamber, by a layer of broken and dumped kiln plates (190) (24 pieces
weighing 6.5kg+, with additional fragments assigned to the underlying fill).
Again, this layer was only present in a band around a central void where the

pedestal had later been removed (Plate 35).

This was sealed by a thick deposit of compact light greenish-yellow/
occasionally red clay (187) containing further kiln plate and lining fragments
(2.1kg+) and a large dump of pottery. It did not extend beyond the kiln
chamber. This clay layer may be unfired potting clay or clay which was
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ready to be used for repairs to the kiln structure that was dumped in the kiln
when it was demolished. Alternatively, given that the top of this deposit
formed a relatively level surface, it could represent a re-lining of the kiln
chamber floor which was then, in the event, not used, although this seems
improbable given the large number of finds contained in it. Above (187) was
a deposit of firm mid orangey-red clay (176), which was up to 0.20m deep at
the back of the kiln chamber but thinned-out towards the flue and did not
continue into the stokehole. The deposit had been exposed to heat but had
not generally fired hard, suggesting that it could represent collapsed
elements of the kiln’s superstructure that had been located away from direct
heat. It included 6.1kg of kiln lining fragments and another large group of
flagon and jar sherds, the vast majority of which are kiln products. The next
deposit in the kiln, present across the chamber and up to halfway along the
stokehole, was a dumped layer of demolished kiln lining, pottery and kiln
furniture (mostly perforated kiln plates) (166) (Plates 33-34). This was
sealed by a mid brown silty sand (165), present across the kiln chamber and
stokehole, resulting from the natural silting-up of the remaining hollow
formed by the disused kiln.

The total pottery assemblage from KILN 6 is the second largest from the site
(after KILN 5) and totals 676 sherds, weighing 11.4kg+, and representing a
minimum of 88 different vessels (see Anderson, Section 6.3). Atleast 70 are

kiln products, overwhelmingly flagons, with a few jars also present.

PIT 5: [259]

PIT 5 was oval in plan with steep straight sides and a concave base and
measured 2.10m long, 1.80m wide and 0.32m deep. It contained a large
dump of kiln material (253) likely to be from the demolition of nearby KILN 4.
This dump included 164 sherds (1799g) of pottery, representing a minimum
of 23 vessels including large parts of several jars and flagons, and including
at least 28 sherds from kiln products (see Anderson, Section 6.3). Kiln lining
(13.8kg+) and kiln plate fragments (87 pieces; 4.4kg) were also present in
large quantities. PIT 5 truncated DITCH 13 and was clipped on its south
side by DITCH 14.

PCA Report Number: R11661 Page 56 of 213



Land east of Moorfield Road, Duxford, Cambridgeshire: Archaeological Excavation
©Pre-Construct Archaeology Limited, March 2014

5.9

5.9.1
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Un-phased Early Roman Features

PITS 4 and 7: [169] and [44]

Two pits contained mid- to late-1%-century AD pottery but could not be
assigned to one of the specific early Roman phases due to their lack of
stratigraphic relationships or spatial associations. PIT 4 was a small rubbish
pit located in isolation in the north of the excavation area and PIT 7,
recorded during the evaluation (Trench 2), was another small rubbish pit

located centrally just to the west of DITCH 3.

PIT 4 ([169]) was a circular pit with steep concave sides and a rounded base, which
measured 0.96m x 0.87m wide and 0.34m deep. It contained two fills. The lower
fill was a dark greyish-brown coarse sandy silt containing abundant charcoal (172)
but no finds. The upper fill was a mid greyish-brown sandy silt with common
charcoal (170) which contained a single sherd (8g) of early Roman (AD 40-100)
pottery and 16 pieces of animal bone, mainly of cattle but also some from sheep,
and including a fairly complete skull from a mastiff-sized dog (see Rielly, Section
6.6).

PIT 7 ([44]) had steep rounded sides and an undulating base and measured 1.15m
wide and 0.30m deep. Its fill was firm dark brown silty clay (45) containing 22
sherds (166g) of 1%-century AD pottery and six pieces of animal bone, two from

horses and four less diagnostic pieces from large-sized animals.

DITCHES 20 and 21: Slots [32] and [60]

Two ditches in the south-west of the site were identified in Evaluation Trench
1 but were not seen when this area was fully stripped during the excavation.
They both appeared to be aligned north-west to south-east and could have
formed some kind of internal subdivision within ENCLOSURE 1, possibly
succeeding adjacent DITCH 4, which was on the same alignment, though
there was no stratigraphic relationship between them. DITCH 21 cut DITCH
20.

DITCH 20 Slot [32] was 1.50m wide and 0.27m deep. It had a single fill of firm mid
grey sandy clay (33) which contained two sherds of early Roman pottery and a

small amount of burnt clay.
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DITCH 21 Slot [60] had very steep rounded sides and a rounded base and
measured 0.50m wide and 0.30m deep. It was filled with dark brown silty clay (61)
which contained a single sherd of early Roman pottery and a fragment of

quernstone.

Period 4: Late Roman (3"-4™ century AD)

There was a complete break in archaeologically-visible activity on the site
between the later 1% century and the 3™-4™ century AD, when a trackway
extended across the excavation area. This was formed by two parallel
ditches (DITCHES 18 and 19) spaced 9-10m apart and aligned east to west
(Plate 37). The track had been redefined at least once, with evidence of an
earlier cut of each ditch (DITCH 16 (beneath DITCH 18) and DITCH 17
(beneath DITCH 19)). The track cut across the earlier agricultural
landscape, generally not referencing it in any way. There were two
exceptions to this: first, both the trackway and the larger early Roman
enclosure boundaries were aligned broadly east to west, possibly following
the stream to the south, and secondly, DITCH 19 terminated to the east at
the same point as early Roman DITCHES 11 and 8, possibly indicating

some continuity in landscape organisation.

The slots through these ditches contained few finds and these were mainly
residual from the early Roman features which the trackway cut across. This
paucity of finds reflects the predominantly agricultural character of the
surrounding landscape during the later Roman period. The single exception
to this was a fairly large and homogenous assemblage of later Roman
pottery, assigned to DITCH 14 Slot [319] (320) but actually almost certainly
intrusive from DITCH 18 Slot [357], which was not seen during the initial
excavation of this slot (see Anderson, Section 6.3). The size and
chronological homogeneity of this pottery group indicates the presence of a
focus of late Roman occupation somewhere in the vicinity of the site. A coin
of Edward | found lying on the surface of DITCH 19 during the machine
stripping (see Crummy, Section 6.5) suggests that the later Roman ditch(es)
may have remained visible as slight earthworks into the medieval period.
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DITCH 16: Slot [391]
DITCH 16 was present in the south-west of the site. It was aligned east to
west and was 9m long. It was cut by DITCH 18 on its south side. It was an

earlier cut of DITCH 18 that was only visible in one location.

Ditch Slot [391] had moderately-sloping sides and an irregular flat base and
measured 1.32m+ wide and 0.23m deep. It was filled with light yellowish-brown

sandy silt (390) which contained 3 sherds (599) of residual early Roman pottery.

DITCH 17: Slot [127]

DITCH 17 was located in the west of the site. It was aligned east to west
and was 7m+ long, extending beyond the excavation area to the west and
being cut by DITCH 19 to the east. It was an earlier cut of DITCH 19 that

had elsewhere been entirely destroyed by the later ditch.

Ditch Slot [127] had moderately steep sides and a flat base and measured 0.62m+
wide (truncated) and 0.33m deep. It was filled with loose mid orangey-brown sandy
silt (126).

DITCH 18: Slots [260], [271], [222], [344] and [357]

DITCH 18 extended across the excavation area on an east to west
alignment for 45m (Plate 37), continuing beyond it to the west, and veering
slightly south-eastwards at its east end and continuing beyond the southern

limit of excavation.

Ditch Slot [260] had steep rounded sides and a concave base and measured 1.10m
wide and 0.34m deep. It was filled with fairly loose mid brown sandy silt (261)
which contained a sherd of residual early Roman pottery and a fragment of horse

skull.

Ditch Slot [271] had moderate rounded sides and a concave base and measured
0.79m wide and 0.21m deep. It was filled with fairly compact mid yellowish-brown

sandy silt (272) which contained two sherds of residual early Roman pottery.

Ditch Slot [222] cut DITCH 5 to the north and the side of KILN 4 to the south. It had

moderate concave sides and a rounded base and measured 1.35m wide and 0.28m
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deep. lts lower fill was a mid to dark greyish-brown silt (262), overlain by a layer of
friable mid orangey-brown sandy silt (263). The lower fill contained kiln lining (1kg)

from the truncated kiln chamber of KILN 4.

Ditch Slot [344] had steep concave sides and a rounded base and measured 1.07m

wide and 0.43m deep. It was filled with mod orangey-grey sandy silt (343).

Ditch Slot [357] had steep concave sides and a rounded base and measured 0.90m
wide and 0.36m deep. It was filled with mid orangey-grey silty sand (356). Slot
[357] cut DITCH 14 Slot [319] and many of the finds assigned to the upper fill (320)
of this earlier ditch are likely to have been intrusive from DITCH 18, which was not
initially seen during excavation. This group comprises 69 sherds (536g) from at
least 10 different vessels, including two Nene Valley colour-coated beakers, one of
which is an indented version, one Hadham black-burnished straight-sided dish, one
Nene Valley whiteware mortaria sherd and one sherd from an Oxfordshire red-

slipped vessel (see Anderson, Section 6.3).

DITCH 19: Slots [125], [107], [114], [105], [46], [122], [131], [111] and [112]
DITCH 19 was aligned east to west and extended across the southern part
of the excavation area for 67m, continuing beyond the site to the west and

terminating 1m from the eastern limit of excavation.

Ditch Slot [125] had steep straight sides and a flat base and measured 1.58m wide
and 0.35m deep. lts lower fill was a compact light greyish-brown sand with frequent
chalk inclusions (128), representing weathered material from the sides of the open
ditch. This was overlain by a firm mid brown sandy silt with frequent flint gravel
(124). The final fill of the ditch was a mid orangey-brown sandy silt (123) which

contained two sherds (149g) of residual early Roman pottery.

Ditch Slot [107] had steep straight sides and an irregular flat base and measured
1.56m wide and 0.28m deep. It was filled with fairly loose mid greyish-brown clayey

silt (106) which contained a single sherd of early Roman pottery.

Ditch Slot [114] had gently-sloping fairly straight sides and an undulating flat base
and measured 2.15m wide and 0.33m deep. lIts lower fill was a firm light grey

clayey sand (115), representing illuviation of the lower part of the ditch fill. Its upper
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fill was a mid to dark brown silty sand (116) which contained one sherd (5g) of

residual early Roman pottery.

Ditch Slot [105] had shallow straight sides and a ‘v’-shaped base and measured
2.60m wide and 0.30m deep. It was filled with fairly compact mid brownish-grey
silty clay (104).

Ditch Slot [46] (Trial Trench 2) had moderate rounded sides and a concave base
and measured 0.60m wide and 0.15m deep. It was filled with firm brownish-grey

silty clay (47).

Ditch Slot [122] had a shallow concave side (it was only part-excavated to define its
relationship with DITCH 11 Slot [120]) and a rounded base and measured 2.25 wide
and 0.21m deep. It was filled with firm mid orangey-brown sandy silt (121) which

contained two sherds (6g) of residual early Roman pottery.

Ditch Slot [131] had fairly steep rounded sides and an undulating rounded base and
measured 1.75m wide and 0.40m deep. lIts basal fill was a firm mid greyish-brown
silty sand with frequent flints (132), representing weathered and slumped natural
material, which contained three sherds (47g) of residual early Roman pottery. This
was overlain by a layer of firm mid brownish-grey sandy silt (133) which contained a
further eight sherds (1329g) of residual early Roman pottery and a small amount of
kiln lining. The final fill of the ditch was a firm dark greyish-brown sandy, slightly
clayey silt (134) which contained another four sherds (54g) of 1°-century AD
pottery. The greater quantity of pottery found in this slot was due to its proximity to

early Roman KILN 1.

Ditch Slot [111] had gently-sloping rounded sides and a flat base and measured
1.61m wide and 0.20m deep. It was filled with firm dark brown clayey silt (110)

which contained a single sherd of residual early Roman pottery.

Ditch Slot [112] was the roughly ‘square’-ended eastern terminus of DITCH 19. It
had fairly steep, irregular sides and a concave base and measured 1.2m wide and
0.25m deep. It was filled with pale grey to mid orangey-brown silty sand (113)
which contained a single small fragment of animal bone, residual struck flint and a
fairly large assemblage of residual early Roman pottery (46 sherds; 410g) including

numerous sand-tempered jar sherds, some with black slip and some with tooled
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5.12

5.12.1

5.12.2

5.13

5.13.1

horizontal line decoration. The presence of this assemblage strongly implies the
presence of earlier Roman occupation, or perhaps an additional kiln, somewhere a
short distance to the east or south-east of the excavation area, a possibility which is
also suggested by the quantities of domestic waste and kiln-related finds in the

eastern slots through early Roman DITCH 6.

Period 5: Modern Features

DITCHES 22 ([22]) and 23 ([65]), identified in Trial Trench 12 in the far east
of the site, were parallel small drainage ditches, on the same alignment as
the extant field boundary hedge to the east, one of which contained modern

glass.

Undated Features

PIT 6: [234]

Two undated pits were identified. PIT 6 was located in the south of the
excavation area, just east of Early Roman IV PIT 5. It was oval in plan with
steep rounded sides and a flat base and measured 1.93m long x 1.57m wide
x 0.49m deep. Its lower fill was a dark brownish-grey silty sand (233)
containing 11 fragments of animal bone (cattle, horse and pig) and a burnt
cobble-sized stone. Its upper fill was a mid greyish-brown silty sand with
frequent small angular flints (232), which contained no finds. It is likely to

have been an early Roman rubbish pit.

PIT 8: [20]

PIT 8 was a small, possibly circular pit, which was partially revealed at the
south end of Trench 11, in the east of the site. It had moderate concave
sides and a rounded base and measured 1.30m wide and 0.30m deep. It
contained a single fill of firm mid grey clayey sand with darker grey patches

(21), which contained no finds.

Natural Features

Tree Hollows: [36], [40], [42], [274], [276], [335] and [336]

Seven tree hollows with diffuse edges and sterile fills were recorded. Two
([40] and [42]) were adjacent to Un-phased Early Roman PIT 7 in Trial
Trench 2, while another was towards the north end of Trench 2 ([36]). Two
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([274] and [276]) were cut by Early Roman IV PIT 5, with [274] itself cutting
Early Roman Il DITCH 12. Tree Hollows [335] and [336] were in the north-
west of the excavation area next to DITCH 9. The former contained a
fragment of cattle radius and an iron strap-guide which could be Roman or
medieval (Crummy, Section 6.5). These finds are thought to have worked

their way naturally into the fill of the feature from the subsoil.

Palaeochannels: [24], [26], [269] and [392]=[393]

5.13.2 Two broadly east to west-aligned frost cracks [269] and [392]=[393] in the
surface of the natural geology were recorded in the south-west of the
excavation area. Two additional naturally-formed gullies [24] and [26] were

found in Trial Trench 12, at the eastern edge of the site.
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6.1

6.1.1

6.1.2

THE FINDS

Lithics
By Barry John Bishop

Introduction

The excavations resulted in the recovery of worked flint, unworked burnt flint
and burnt and/ or potentially worked sandstone. All of the material is
considered by the excavator to have been residual and recovered from later
contexts. Each piece has been catalogued in detail and this report presents

a summary description of the assemblages.

Type No. % Struck
Decortication flake 6 4.8
Core rejuvenation flake | 4 3.2
Flake 37 29.8
Blade-like flake 7 5.6
Non-prismatic blade 18 14.5
Prismatic blade 33 26.6
Flake fragment 4 3.2
Blade core 2 1.6
Flake core 3 2.4
Conchoidal chunk 1 0.8
Retouched 8 6.5
Micro-burin 1 0.8
Burnt flint (no.) 10

Burnt flint (wt; g.) 408

Other stone (no.) 17

Other stone (wt; g.) 3253

Table 1: Quantification of lithic material

Struck Flint (Table 1; Appendix 3)

A total of 124 pieces of struck flint were recovered from 39 separate
contexts. As might be expected of a residual assemblage, most pieces
show some evidence of post-depositional chipping or abrasion, although this
is rarely pronounced. Degrees of re-cortication vary from absent to heavy
but this appears to have little or no chronological significance.
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6.1.3

6.1.4

6.1.5

The assemblage is mostly manufactured from translucent flint which varies
in colour from black to brownish-grey, with some opaque speckled pieces
also used. Surviving cortex is variable: it is mostly rough, but thin and
weathered and thermal surfaces are also common. This suggests that the
raw materials were obtained from superficial deposits, most likely from either
surface eroded seams which are known to outcrop in the area or from the
Lowestoft Formation glacial deposits a short distance to the north. Around
one third of the pieces, however, have a much thicker and less weathered
cortex and it is possible that some of these came from nodules quarried
directly out of the chalk, as has been documented both at the Heathfield
estate in Duxford (Dickens and Dodwell 1997; Dodwell 1997; McFadyen
1999) and closer-by at Hunt's Road (Evans 1991). A single flake is made
from ‘bullhead bed’ flint, which occurs at the junction of the Cretaceous

Chalk and overlying Tertiary deposits.

The assemblage as a whole was clearly manufactured over a long period,
although the bulk of it is the product of a systematic blade-based reduction
strategy that can be dated to the Mesolithic or Early Neolithic. The former
period is certainly represented, as demonstrated by the presence of a
diagnostically Later Mesolithic scalene triangle microlith of Jacobi’s type 7a1
(Jacobi 1976; 1978). The on-site manufacture of microliths is also
demonstrated by the presence of a micro-burin. Other pieces associated
with these are the two truncated blades, and the burin, which are all types
most commonly found in Mesolithic contexts. Many of the blades are very
finely made and exhibit a high degree of standardization and these are also
perhaps more likely to belong with the Mesolithic material. Nevertheless,
some technological variation is apparent within the blades and the presence
of many non-prismatic examples, along with a collection of larger and more
‘chunky’ prismatic types, does suggest that activity continued across the
transition into the Early Neolithic period, a situation recorded at numerous

sites along the Cam valley.

The composition of the assemblage can be described as broad-based or
‘domestic’ in nature. It includes relatively high proportions of retouched
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6.1.6

6.1.7

6.1.8

implements and debris from core working and blade production, and much
lower proportions of initial processing and primary reduction waste, such as
characterizes at least the Early Neolithic ‘quarrying’ assemblages from
Heathfield and Hunt's Road. In these respects, it is much more comparable
in composition to the palimpsests of knapping scatters recorded from along
the valley floor of the river Cam, such as those seen at the Genome
Complex or at Spicer's in Sawston (Bishop forthcoming; Bishop in press).
These have been taken to indicate intensive and persistent, if transient,

occupation alongside the river margins.

A few pieces also suggest that activity continued at the site after the Early
Neolithic, although they are relatively small in quantity. A number of
competently but not systematically produced flakes may date to the Later
Neolithic or Early Bronze Age and one of the flake cores is reminiscent of
Levallois-like types that are characteristic of the Later Neolithic. However,
no retouched or other diagnostic pieces were identified that can be
definitively associated with these periods. A number of flakes are more
crudely produced, being thick and short with wide, unmodified and obtuse
striking platforms. These are comparable to Martingell’s ‘squat’ flakes and
may date to the later second or even first millennia BC. Again, no retouched
pieces can be unequivocally assigned to these periods but a few flakes with
irregular or inverse retouch and also the two possible core tools are most

characteristic of industries of this date.

Burnt Flint (Appendix 4)

Ten pieces of flint weighing 408g were recovered from seven separate
contexts. These have previously been burnt but show no other evidence of
modification. The intensity of the heat to which they have been exposed
varies but all have changed colour and become ‘fire-crazed’. The quantities
recovered are small and most suggestive of incidentally burnt background

waste emanating from hearth use at the site.

Other Stone (Appendix 5)
Fourteen pieces of siliceous sandstone weighing 3,253g were recovered
from nine separate contexts. These comprise rounded cobbles and slabs
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6.1.9

6.2

6.2.1

6.2.2

and were most likely obtained as erratics from the Lowestoft Formation
glacial deposits present in the area; these are usually present in low
densities, suggesting that the stones in the assemblage may have been
gathered from a relatively wide area and brought back to the site. Most are
burnt and a few exhibit smooth facets consistent with having been used as

grinding stones or pounders, although none are unequivocally worked.

Significance and Recommendations

The assemblage is significant in that it demonstrates flint-working occurring
at the site during the Mesolithic or Early Neolithic and also during the later
prehistoric period. However, its small size and the absence of secure
contextual associations mean that further technological or metrical analyses
would be unproductive; therefore, no further analytical work is proposed.
The assemblage does, however, contribute to the growing body of evidence
for prehistoric activity in the area and a full description should be included in

the published account of the fieldwork.

Prehistoric Pottery
By Matt Brudenell

Introduction

A small assemblage comprising 15 sherds (72g) of handmade prehistoric
pottery with a low mean sherd weight of 4.8g was recovered from the
excavations at Moorfield Road. The pottery derives from three contexts: PIT
1 ([323] (324)), PIT 2 ([337] (338)) and DITCH 3 ([396] (395)), and is
characterised by small plain sherds with slightly abraded edges. With the
exception of two rim sherds from PIT 1 — both belonging to the same vessel
— there are no sherds with diagnostic features. The dating of the material is
therefore largely reliant on an assessment of the different fabrics

represented and an understanding of their regional currency.

This report provides a brief summary of the material by context. All the
pottery has been fully recorded following the recommendations laid out by
the Prehistoric Ceramics Research Group (2009) (Appendix 6). Sherds from
all contexts have been counted, weighed (to the nearest whole gram) and
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6.2.3

6.2.4

6.2.5

6.2.6

assigned to the fabric groups described below. Sherd type has been
recorded, along with any evidence for surface treatment and the presence of
soot and/ or residue. Rim forms have been described using a codified

system recorded in the catalogue, and assigned vessel numbers.
Fabrics and sherd totals:

F1: Moderate to common medium and coarse burnt flint (1-4mm). Six sherds, 25¢g
(all from DITCH 3). ?Neolithic.

F2: Common finely crushed burnt flint (<1.5mm). Five sherds, 6g (all from PIT 1).
Early Neolithic.

Q1: Moderate to common quartz sand. Two sherds, 16g (all from PIT 2). Middle
Iron Age.

CHQ1: Moderate medium to coarse chalk (1-4mm) and moderate quartz sand. Two
sherds, 25¢ (all from PIT 2). Middle Iron Age.

Pottery by Context

PIT 1: Five small sherds in Fabric F2 (6g) were recovered from the fill of PIT
1. The sherds are all from the same vessel, are burnished internally and
externally and include two rim fragments. The rims are rounded and out-
turned in a fashion characteristic of the Early Neolithic and are likely to
belong to a plain bowl dating to ¢. 3700-3500 BC.

PIT 2: Four sherds (41g) were recovered from PIT 2, in two different fabrics:
CHQ1 (two sherds, 25g) and Q1 (two sherds, 16g). The sherds in Fabric
CHQ1 derive from two different vessels; one has a slightly burnished exterior
with traces of sooting (14g). The two sherds in Fabric Q1 are plain shoulder
fragments, probably belonging to the same slack-shouldered vessel. The
character of these fabrics is typical of the Middle Iron Age in southern
Cambridgeshire, and can be dated to c¢. 350-50 BC.

DITCH 3: Six small plain body sherds in Fabric F1 (25g) were recovered as
residual material from early Roman DITCH 3. The flint inclusions are very
coarse and poorly sorted and the sherds probably derive from the same
vessel. The character of the fabric suggests a Neolithic origin, although a
Late Bronze Age date cannot be ruled out.
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6.2.7

6.2.8

6.3

6.3.1

6.3.2

Discussion

Despite the small size of the assemblage and its highly fragmented
condition, is has been possible to identify Neolithic and Middle Iron Age
pottery. The sherds have been assigned to these periods primarily on the
basis of their fabrics. The material from PITS 1 and 2 can be dated with
some degree of confidence; that from DITCH 3 is a little more ambiguous but

is likely to be Neolithic in origin.

Recommendations
No further work is required on this assemblage. The pottery has been
recorded to archive standard and no sherds are thought worthy of illustration

or publication.

Roman Pottery
By Katie Anderson

Introduction

A large quantity of predominantly early Roman (mid to late 1% century AD)
pottery was recovered from the Moorfield Road excavations, totalling 3791
sherds, weighing 48,7559, and representing 48.18 EVEs (estimated vessel
equivalent). The pottery predominantly dates to the early Roman period,
with a peak between AD 40 and AD 100, and includes a large quantity of

material deriving from the six kilns.

Methodology

All of the pottery was examined and recorded in accordance with the
guidelines laid out by the Study Group for Roman Pottery (Perrin 2011) and
using the standard terminology and codes advocated by the Museum of
London Archaeology Service (Symonds 2002) (Appendix 7). Pottery from
each context was sorted initially by fabric type. A fabric series has been
created for all of the locally produced wares (see below). Fifteen different
fabrics associated with kiln products were identified. However, it should be
noted that there are some examples of non-kiln products which also occur
within these fabric groups. A separate note regarding whether a sherd/
group of sherds represent kiln products was made in a separate column so
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6.3.3

6.3.4

6.3.5

that the data could easily be separated into kiln versus non-kiln material.
Within each fabric group, vessels were then sorted by basic form type (jar,
bowl, dish etc.) and were then sorted into a more specific vessel type, which
differentiated sherds by rim, base and handle type. Where possible, rim and
base diameters were measured and a record of percentage of vessel
present was also noted, to allow for calculation of EVEs. Decoration and
use-wear evidence was recorded, along with the positions of these on the
sherds. Each sherd/ group of sherds was given a date range based on the
earliest and latest possible date, based on fabric and form combinations.

Each context was then assigned a date based on these dates.

Assemblage Composition

The assemblage is relatively mixed in composition with some large, fresh
sherds as well as small, abraded examples. This is reflected in the relatively
low assemblage mean weight of 12.9g. The material from the kilns has a
slightly higher mean weight than the site average at 14.3g. However, there
are no examples of complete/ semi-complete kiln products even when
refitted. A minimum of 365 vessels (MNV) can be identified based on the

number of unique rims, bases and handles, of which 205 are kiln products.

A range of vessel fabrics were identified (Table 2). These primarily comprise
locally made wares, including 15 fabric groups identified as site-made kiln
products. Romano-British fabrics dominate, representing 95.5% of the
assemblage. Unsurprisingly, the kiln fabrics represent the largest of the

fabric groups, totalling 2045 sherds weighing 26,197g.
Fabric descriptions:

GROG
G1: Fine to medium sandy clay matrix with common small, sub-rounded grog.

G2: Medium sandy fabric with common to frequent medium to large grog.

SAND
Q1: Medium coarse sandy clay with occasional poorly-sorted, sub-rounded quartz
grains (up to 1mm) and silver mica.

Q2: Fine sandy clay; no other inclusions visible.
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Q3: Coarse sandy clay with common small quartz inclusions.

Q4: Medium fine sandy clay matrix with common very small, well-sorted white
(limestone?) rounded inclusions and common silver mica. Some with red iron ore.
Q5: Fine sandy clay with common small, rounded, well-sorted limestone(?)
inclusions and common very small/ small silver mica.

Q6: Fine sandy clay with common small silver mica and rare sub-rounded limestone
inclusions.

Q7: Fine to very fine sandy clay with common very small silver mica.

Q8: Medium sandy ware with occasional small limestone inclusions and occasional
red iron ore inclusions.

Q9: Medium fine sandy clay with rare to occasional rounded clay pellets and
common silver mica.

Q10: Medium coarse sandy clay with common to frequent black iron ore inclusions
and common small clay pellets/ grog.

Q11: Medium coarse sandy clay with common/ frequent small white (quartz?)
rounded inclusions.

QF1: Medium fine sandy clay with rare to occasional flint/ burnt angular flint
inclusions, which are poorly-sorted.

QG1: Medium coarse sandy fabric with common small, moderately-well-sorted grog
and common silver mica.

QG2: Medium fine sandy clay with occasional to common small sub-rounded grog/
clay pellets.

QC1: Fine to medium sandy clay matrix with occasional linear calcareous
inclusions.

QC2: Medium coarse sandy fabric with common small, moderately-well-sorted
calcareous inclusions. Also occasional silver mica.

WW1: Soft, powdery whiteware; medium coarse sandy.

WW2: Soft, powdery, medium coarse sandy with occasional to common poorly-
sorted red iron ore inclusions.

WWa3: Fine/ very fine sandy clay with common small rounded red iron ore.

Fabric Q1 is the largest of the fabric groups, totaling 607 sherds weighing
833649, and representing 16% of the total assemblage. This encompasses a
variety of vessel finishes, including a black-slipped version, an oxidized
version, a buff ware and a whiteware variant. Within this fabric group, 241
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sherds (28779g) can be identified as kiln products. Fabrics Q6, Q5, Q4 and
WW are also well represented overall and include significant quantities of

kiln material.

6.3.7 Romano-British finewares total 15 sherds weighing 89g. These comprise
nine Oxfordshire red-slipped wares, four Nene Valley colour-coated sherds
and a single example of an early Colchester colour-coated ware. The only
other sourced wares identified consist of a single Hadham black-burnished

ware sherd and a single Verulamium whiteware sherd.

6.3.8 Imported wares comprise just six sherds weighing 85g and consist of one
Baetican amphora sherd, one terra rubra sherd and four South Gaulish
Samian sherds, of which only one sherd has an identifiable form: a cup from
DITCH 6 (Slot [216]).

PCA Report Number: R11661 Page 72 of 213



Land east of Moorfield Road, Duxford, Cambridgeshire: Archaeological Excavation
©Pre-Construct Archaeology Limited, March 2014

Fabric No. Weight (g)
BAET 1 66
BLKSL 18 144
BUFF 68 357
COLCCE 1 2
CSGW 82 988
CSOX 32 544
FSBUFF 182 1431
FSGW 8 72
FSMGW 6 32
FSMOX 1 3
FSOX 9 41
G1 11 178
G2 4 411
HADBB 1 18
NVCC 4 29
NVWW 1 64
OXFRS 9 40
OXIS 32 143
Q1 607 8336
Q2 98 1085
Q3 175 2269
Q4 327 4766
Q5 308 2642
Q6 430 4183
Q7 14 61
Qs 404 5554
Q9 166 2499
Q10 47 469
Q11 56 2433
QC1 91
QC2 77
QF1 1 16
QG1 46 1618
QG2 26 253
SAMSG 4 18
SHELL 52 887
TR 1 1
VRW 1 19
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ww 309 4050
Wwi1 112 1029
Ww2 102 1446
WW3 24 390

Table 2: All pottery by fabric (fabrics in bold denote those which include kiln

products)

6.3.9 Flagons are the dominant vessel form (Table 3) due to these being the
primary (and possibly exclusive) kiln product. The flagons are discussed in
more detail below. Jars are also well represented, with a minimum of 119
different vessels identified. These occur in a variety of sizes, with rim
diameters from 8cm to 40cm reflecting a range of different functions. The
smaller vessels are likely to have been used (or intended for use) as cooking
vessels, whereas the large jars would have functioned as storage vessels.
The assemblage also contains a relatively large number of non-diagnostic
sherds, including those which can only be identified as ‘closed’ vessels. The
remaining vessel forms are poorly represented, with five or fewer examples
of beakers, bowls, cups, dishes, platters and lids. This lack of diversity in the
range of vessel forms present is not surprising given that this was a pottery

production site rather than a settlement.
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6.3.10

6.3.11

6.3.12

Form No. Weight (g) MNV
Amphora 1 66 0
Beaker 8 62 5
Bowl 3 287 2
Closed form 1031 9969 19
Cup 12 56 2
Dish 3 40 3
Flagon 1389 19147 190
Jar 877 16303 119
Lid 1 7 1
Mortaria 2 80 0
Open form 4 18 2
Platter 5 52 2
Tazzaljar 3 324 0
Unknown 452 2344 20
TOTAL 3791 48755 365

Table 3: All pottery by vessel form

The Kilns

The pottery kilns produced over half of the total assemblage (53%) by count,
totalling 2020 sherds weighing 22,839g, although it should be noted that this
figure encompasses all pottery recovered from the kilns, including sherds
which had been caught up during their backfilling. Overall, a total of 2113
sherds weighing 27,072g can be identified as kiln products, of which 1558
sherds (21,547g) were recovered from kilns, with the remaining 55 sherds

(55259) deriving primarily from ditches, as well as PIT 5.

Based on the vessel forms, the kiln products all date to AD 50-80/100,
suggesting that pottery production at the site was relatively short-lived,
although evidence from the kilns themselves demonstrates that there were

multiple firing events.

The primary kiln products comprise flagons, with a minimum of 189 different
vessels recorded based on the number of rims, bases and handles
identified. There are, however, no complete or semi-complete vessels
present. Two main types of flagon were produced: collared flagons and ring-
necked flagons, the former accounting for a minimum of 21 different vessels
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6.3.13

6.3.14

6.3.15

and the latter for 10. Two different types of handle were noted: H1,
comprising a rippled handle, and H2, characterised by the thickening/
beading of both edges of the handle while the interior remains flat. A
minimum of 71 flagons with H1 handles are present, and 45 with H2
handles. It should be noted at this point that while some of the flagons have
single handles, there are examples of vessels with two handles and this
should be taken into account when considering the MNV based on handles.
The remainder of the flagon sherds comprise foot-ring bases and body

sherds, including 23 sherds with the stump of a handle.

Although the primary products made in the Duxford kilns were flagons, there
are some examples of other vessel forms which occur in kiln fabrics and
which are also suggested as being kiln products. Nevertheless, even if
confirmed as kiln products, these vessels appear never to have formed a
major component of kiln repertoire. A minimum of 11 different jars have
been identified as possible kiln products, totalling 104 sherds weighing
2356g. Necked, beaded rim jars are the most commonly occurring form and
eight of the vessels are decorated with either rilling, tooled horizontal lines
or, in one case, tooled chevrons. One jar from DITCH 4 (Slot [317]) has a

slightly ‘wonky’ rim, which could be interpreted as a ‘second’.

A range of fabrics are present within the kiln material and within these
groups there is some variety in the finish of the vessels, with oxidized, buff
and whiteware variants of most fabric types. Table 4 shows the breakdown
of kiln products by fabric type. Overall, Fabrics Q6, Q4, Q1, Q8 and WW are
the best-represented, accounting for a combined 67.5% of all kiln products

by sherd count.

Interestingly, the sherd count and MNV figures show somewhat differing
pictures, particularly in the case of Fabric Q11, which despite comprising a
relatively small number of sherds (55), represents a minimum of 41 different
vessels. Q11 appears to have been a slight variant of Fabric Q1, with
common larger quartz as opposed to occasional/ moderate quartz
inclusions. It is possible that thin-section analysis of the fabrics would justify
amalgamation of these two (and possibly other) fabric groups. The
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6.3.16

discrepancy between sherd count and MNV is largely because of a high
number of different handles recovered (accounting for all 41 vessels), most
of which derive from KILN 6 (fill (187)). There is no obvious correlation
between fabric groups and kilns, with each of the six kilns seemingly
producing vessels in a range of different fabrics, although, of course, the
material recovered from the kilns does not necessarily represent the

products of those specific kilns. Each kiln is considered in more detail

below.
Fabric No. Weight (g) MNV
Q1 264 3117 11
Q2 63 705 15
Q3 113 1412 12
Q4 254 3724 28
Q5 288 2376 10
Q6 378 3542 17
Q8 243 3066 28
Q9 15 482 5
Q10 2 98 1
Q11 55 2429 41
QC2 4 45 1
ww 289 3918 23
WwH1 69 398
Ww2 96 1381
WwW3 50 853
TOTAL 2183 27546 208

Table 4: All kiln products by fabric type

KILN 1 ([189])

A total of 187 sherds of pottery, weighing 3433g, and representing a
minimum of 13 vessels, were recovered from KILN 1. Kiln products account
for 85% of the assemblage (160 sherds; 2678g; 12 vessels). Six fabrics can
be identified, with Fabrics Q4 and WW3 the most frequently occurring. A
minimum of 11 different flagons are present, which comprise collared

variants with H1 handles. One jar is present, which may be a kiln product.
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6.3.17

6.3.18

6.3.19

6.3.20

KILN 2 [277]

KILN 2 contained 145 sherds, weighing 1209g, and representing a minimum
of nine vessels and .34 EVEs. Kiln products account for 76% of the
assemblage. This totals 110 sherds weighing 917g and representing a
minimum of five vessels. Diagnostic sherds comprise collared flagons and

H1 handles. Six fabric types are present among the kiln products.

KILN 3 ([229])

The assemblage from KILN 3 is the smallest from any of the kilns, with a
total of 72 sherds, weighing 616g, and representing 0.30 EVEs and a
minimum of three different vessels. With the exception of one sherd, all the
material from this feature is definite or probable kiln produce. Nine different
fabrics are present. Apart from a single H1 handle, the remainder of the

pottery consists of non-diagnostic body sherds.

KILN 4 ([258])

A total of 145 sherds of pottery, weighing 1537g, and representing 1.70
EVEs and a minimum of seven vessels, were collected from KILN 4. A little
over half of these (53%; 78 sherds; 1003g; five vessels) are kiln products.
Six different fabrics are present, of which Fabrics Q8 and Q3 are the most
common. In terms of vessel forms, the only diagnostic sherds comprise H1

handles and two foot-ring bases.

A dump of kiln material, believed mainly to be associated with KILN 4 based
on its spatial proximity, was recovered from DITCH 5 (Slot [289]). This slot
contained a total of 349 sherds (3237g) of kiln products, thus totalling more
than the assemblage from the kiln itself. Interestingly, it is within this ditch
dump that almost all of the ring-necked flagons occurred (eight of the ten
examples recorded), the remaining two coming from PIT 5 ([259]), which
was also located nearby. If this dump did derive exclusively from KILN 4, it
suggests that this kiln alone was used for the firing of the ring-necked

flagons.
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6.3.21

6.3.22

6.3.23

6.3.24

6.3.25

6.3.26

6.3.27

KILN 5 ([153])

KILN 5 contained the largest dump of material, totalling 795 sherds,
weighing 10,591g, and representing 9.78 EVEs and a minimum of 63
vessels. Of this, kiln products account for 87% (693 sherds; 8332g; 53
vessels). Ten different kiln fabrics are present, with Q6 being the most
common, followed by Q8, Q1 and Q4.

A total of 48 of the vessels are flagons, all collared vessels with H1 handles
(of those sherds which are diagnostic). There are also three beaded rim

jars, along with a unusual bowl?, possibly also a kiln product.

Two possible associated dumps were identified within adjacent DITCH 9
(Slots [144] and [399]). These comprise a total of 78 sherds weighing 1810g
and consist of probable kiln-derived material including three flagons (two

collared vessels) and one jar.

KILN 6 ([152])

A total of 676 sherds of pottery, weighing 11,453g, and representing 5.10
EVEs and a minimum of 88 vessels were recovered from seven different
contexts within KILN 6. Of these, 76% are kiln products (515 sherds; 8562g;
70 vessels), thus making this the second largest kiln assemblage behind
KILN 5. Ten different kilns fabrics are present, with Fabrics Q5 and WW the

most common.

Of the minimum 70 kiln vessels recorded, 65 are flagons, including three
rims and two bases. The majority of flagon sherds are handles, with both H1
and H2 represented. It is of interest that handle type H2 occurred

exclusively within this kiln. The remaining five vessels are jars.

A probable associated dump of material from this kiln was identified within
adjacent DITCH 8 (Slot [158]). This includes a further flagon handle as well

as two jars.

Pottery from Other Features
In total, 53% of the assemblage derives from the six pottery kilns. A further

42% of the pottery was collected from ditches, with the remaining 5% coming
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6.3.28

6.3.29

6.3.30

from pits. A complete list of all contexts containing pottery, along with their
associated spot-date, can be found in Appendix 7. In total, pottery was
recovered from 41 ditch slots in varying quantities, with two standing out as

containing significant quantities of material.

The largest assemblage of material from a single slot was from Ditch Slot
[289] (DITCH 5). This group comprises 409 sherds, weighing 3949g,
recovered from three fills. In total, 85% of the pottery can be identified as
probable kiln products (349 sherds; 3237g), deriving from two of the three
fills (284) and (285), thought to be associated with KILN 4 ([258]) (see
above). This includes 28 flagons, including handles and ring-necked
variants, the latter occurring almost exclusively with this feature. The non-
kiln products account for the remaining 15% of the assemblage and include
eight jars and sherds from an imitation CAM12 platter. There is no clear
difference in date in the pottery from the three different fills; however, the
lack of any kiln products in lower (though not basal) fill (286) suggests the
ditch had earlier origins than the associated kiln(s).

Ditch Slot [144] (DITCH 9) contained 166 sherds of pottery weighing 1937g.
The group includes 55 sherds (630g) of probable kiln products, all from
upper fill (145), comprising several flagon sherds and one jar. The
remaining two fills (146) and (171) contained no obvious kiln material but did
include 78 sherds (993g) from a single rilled jar with cordon decoration,

which is partially complete when refitted.

Interestingly, just one context postdated the later 1% century AD. Ditch Slot
[319] (DITCH 14) contained pottery dating to the 3™-4™ century AD.
However, the majority of this is likely to be intrusive from DITCH 18, which
cut DITCH 14 at this point. A total of 69 sherds were recovered, weighing
5369, and representing a minimum of ten different vessels. This includes
two Nene Valley colour-coated beakers, one of which is an indented version,
one Hadham black-burnished straight-sided dish, one Nene Valley
whiteware mortaria sherd and one sherd from an Oxfordshire red-slipped
vessel. A further sherd from an Oxfordshire red-slipped C7 bowl was
recovered from DITCH 14 Slot [228]; however, the remainder of the pottery

PCA Report Number: R11661 Page 80 of 213



Land east of Moorfield Road, Duxford, Cambridgeshire: Archaeological Excavation
©Pre-Construct Archaeology Limited, March 2014

6.3.31

6.3.32

from this context is earlier Roman in date, suggesting that this sherd was
intrusive. This small collection of later Roman pottery sherds is of great
interest. Not only do they provide the only evidence for post-kiln activity on
the site, they also highlight the distinct lack of any material dating to the
period between the kilns and the 3™ century AD. Roman-period activity at
the site was not continuous. Instead, the pottery suggests that the main
phase of activity in the mid to late 1% century AD came to an end when
production of pottery ceased, with no further utilisation of the site until the
later Roman period. The later Roman activity appears to have been short-

lived and not intensive in character.

One pit produced an interesting assemblage of pottery. PIT 5 ([259])
contained 164 sherds, weighing 1799g, and representing a minimum of 23
vessels. Of this, 28 sherds (355g) are kiln products and include the only
examples of ring-necked flagons outside of nearby DITCH 5 Slot [289]. As
discussed briefly above, this pit contained a dump of kiln material. However,
it is uncertain which (if any) of the six excavated kilns this particular dump
belongs to. The occurrence of the two ring-necked flagons may suggest an
association with DITCH 5 and consequently with KILN 4. However, it is also
possible that the kiln material from this pit was associated with a kiln located

outside the excavation area.

Discussion

The kilns and their associated products provide evidence of what is likely to
have been a fairly short-lived yet relatively intensive small pottery production
site centred on the production of flagons. The Duxford pottery assemblage
has great regional importance for our understanding of pottery production in
the early Roman period. The range of vessels being made in the Duxford
kilns is of great interest, given that very few flagons occur on contemporary
settlement sites in this part of Cambridgeshire. Overall, flagons typically
account for less than 5% of contemporary domestic assemblages. The date
of the kiln products, the ways in which the clays have been processed and
the repertoire produced at the site are suggestive of itinerant potters rather

than local potters learning new techniques.
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6.3.33

6.3.34

6.3.35

6.3.36

The kilns date to a period which saw some fundamental changes in the ways
people made and used pottery. Within Cambridgeshire the transition from
using pottery in the Late Iron Age tradition (and in some cases handmade
Middle Iron Age transition) to completely Romanized assemblages did not
occur immediately after the Roman conquest. Instead, it appears to have
been a much slower, more piecemeal process, with the full Roman repertoire
not occurring in domestic settlement sites for several decades. That is not to
say that the material was not available, as the evidence from this and other
kilns proves, rather it appears that the earliest examples of fully Romanized
pottery were reserved for use in ‘special’ contexts, namely burials (Anderson
in Evans et al. 2008). This is certainly the case with the occurrence of

flagons outside of urban centres and cemeteries in the early Roman period.

It is therefore of great interest that flagons were the main vessel form
produced in the Duxford kilns and if, as suggested by the character of the
material, the kilns relate to itinerant potters, this suggests that there must
have been a local market, or at least a conceived market, for these wares.
Such a market has yet to be identified in any of the local settlement sites

excavated to date (e.g. see Evans et al. 2008).

The significance of the Duxford pottery kilns is perhaps best understood
within their wider context, as they are comparable to a small group of
contemporary pottery production sites located in and around Cambridge.
This includes Foxton, Cherry Hinton (Evans 1991), Addenbrooke’s (Webley
and Anderson in Evans et al. 2008) and Greenhouse Farm (Gibson and
Lucas 2002). All of these broadly contemporary sites produced Romanized
pottery at a similar scale of production, seemingly for similar durations. The
products made at each of the sites are not the same, with some showing a
wider repertoire of goods. However, there are clearly some correlations and
thus relationships between these various pottery manufacturing sites, which

need to be explored in more detail.

Overall the Duxford kilns are very informative about early Roman pottery
production in South Cambridgeshire, and when put in their regional context
as part of a series of such sites, have the potential to reveal even more.
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6.3.37

6.3.38

6.4

6.4.1

6.4.2

Recommendations

All of the pottery has been fully recorded. However, it is recommended that
a selection of the kiln products are sent for thin-section analysis, in order to
further differentiate them and also to clarify the clay sources used. When
this has been complete it will be important to compare the thin-sectioning
results with those obtained by Alice Lyons, as part of her MA dissertation,
from the kilns at Cherry Hinton, Addenbrooke’s and Greenhouse Farm.
General comparisons between the pottery produced at Duxford and these
other kiln sites in the Cambridge environs should also be explored in more

detail, including form analysis.

It is recommended that a selection of the kiln products are illustrated (up to

23 different vessels).

Kiln Material
By Kayt Marter Brown

Introduction

Material deriving from the six excavated kiln structures and associated
features comprises a large assemblage (c. 245kg) of both permanent and
portable kiln furnishings. Much of the kiln lining was left in-situ with — in all
but one instance — good preservation of the kiln pedestals. Decayed
fragments of possible superstructure were retrieved and samples were taken
of the extant kiln linings. Within the portable furniture recovered are a small
quantity of fire bars and a single clay disc; however, it is the perforated clay
floor plates that are of particular importance in providing one of the largest
groups of this distinctive material type identified in the region in recent years.
The assemblage is overall in a moderately good condition: although much of
the assemblage is fragmentary, three complete plates can be identified, with

a further 51 fragmentary plates recorded.

Method

As a minimum, all the material retained has been recorded by weight for
each context. Additional records such as fragment count, thickness, length/
width, number and shape of perforations have also been noted for the clay
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6.4.3

6.4.4

6.4.5

plates. This information can be found in Appendix 8. Sketches were made
of all diagnostic pieces (in archive) to show the variety present and a sample
of these have been selected for full illustration prior to publication. In order
to quantify the number of clay plates, a count was made of the narrower
rounded-end fragments, which revealed 47 examples, 28 of which were
found within KILN 5 [153].

A visual examination of samples from the kiln linings indicates that the same
clay fabric was utilised both for construction of the kilns and in the
manufacture of the vast majority of internal elements such as the pedestals
and floor plates. This predominant fabric comprises a basic sandy matrix
with varying proportions of additional quartz, sparse angular flint and
ferruginous pellets. One notable exception to this fabric is the partial clay
disc from DITCH 14 Slot [384], which occurs in a finer fabric with cream-

coloured clay swirls.

Kiln Furniture

The clay plates are either straight or slightly tapered wedge-shaped forms
and, although roughly consistent in size, some variations were noted. The
narrower end or apex end of the plates are rounded or squared, while the
other end is bifurcated, with two sections separated by a ‘U’-shaped notch.
A wide range of styles can be observed in the finishing of these bifurcated
ends: some examples are neatly finished with a central notch, while others
are asymmetrical and show a much greater variety in size, shape and finish.
Given the fragmentary nature of much of this material, no attempt has been
made to establish a typology for these fragments, although a selection has

been illustrated.

The vast majority of the plates are perforated with one or two pre-firing holes
within the centre of the plate, approximately 80-120mm from the bifurcated
end. These perforations are either rounded or elongated, measuring 20-
30mm in diameter or 30x60mm, respectively. There is no clear correlation
between the overall form of the plate, bifurcate end and shape of the pre-
firing holes. The plate fragments are rectangular in section and range in
thickness from 20-35mm, generally increasing in thickness and width

PCA Report Number: R11661 Page 84 of 213



Land east of Moorfield Road, Duxford, Cambridgeshire: Archaeological Excavation
©Pre-Construct Archaeology Limited, March 2014

6.4.6

6.4.7

towards the bifurcated end. The three complete examples recorded (to be
illustrated, nos. 1-3) are in the range of 320-340mm in length and 140mm at
their widest point. Although the complete width dimensions recorded for all
fragments range between 100-170mm, there is a clear concentration
between 130-140mm in width.

In addition to the clay plates, four incomplete kiln bars with two tapering ends
(from KILN 5, PIT 5, and KILN 2) and a single clay disc fragment (measuring
160mm diameter, DITCH 14 Slot [384]) are also present (to be illustrated,
nos. 9-11).

Discussion

Kiln furniture was recovered from all six of the kilns, in varying quantities and
levels of preservation (Table 5). KILNS 1, 3 and 4 contained few examples
and those from KILN 2 are very fragmentary and mostly central plate
fragments. In the cases of KILNS 3 and 4, this may largely be due to the
level of vertical truncation and disturbance to which they had been
subjected. Another possibility is that they were of slightly different internal
design to KILNS 5 and 6, being of integral pedestal rather than central
pedestal type. KILN 5 contained the largest assemblage of clay plates, with
a minimum number of 28 plates recorded (103 fragments). There is always
the possibility that the material retrieved from a structure is the result of
discard from previous firings elsewhere and does not relate to the actual
processes occurring in a specific kiln. In this instance, the differentiation in
material present could also reflect chronological development in
manufacture, with KILNS 1-4 placed stratigraphically earlier in the site
sequence than KILNS 5 and 6. The diversity of forms present, particularly in
KILN 5, could be due to reuse of clay plates from previous firings, relating to
this or any of the other kilns. Both KILNS 5 and 6 displayed evidence of a
groove or narrow ledge around the internal wall, level with the height of the
central pedestal. A modification of this nature would have enabled the
bifurcated end of the clay plates to be held in place while the rounded ends
rested on the central pedestal to create the necessary suspended floor.
There is evidence in Roman Britain of kiln bars being pushed into clay linings
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6.4.8

while the linings were still wet in an attempt to fix the bars during firing, and
of ledges for kiln bars (Swan 1984, 62), in which case the internal groove

would have provided a suitable support mechanism for the plates.

Within the known kiln groups in the locality, such as War Ditches, Cherry
Hinton (White 1964), Greenhouse Farm (Gibson and Lucas 2002) and
Addenbrooke’s (Evans et al. 2008), and slightly further afield at Longthorpe
(Dannell and Wild 1987), Duxford is unusual in the survival of a large group
of kiln furniture. The kiln material from Greenhouse Farm, for example,
comprises fragments of linear firebars and few, if any, floor plates (Gibson
and Lucas 2002, 103). Although not comparable in terms of assemblage
size, the best parallel for the Duxford plates are the perforated bars from
Addenbrooke’s (Evans et al. 2008, 83, fig. 2.36). The Addenbrooke’s
material comprises just 29 fragments, as opposed to the 279 diagnostic
pieces from Duxford. However, the measurements given compare well with
the material under discussion here. Swan, in her gazetteer of Roman kilns
in Britain (1984), mentions the presence of similar perforated plates or bars,
and refers specifically to an 1828 illustration by Artis of an early Lower Nene
Valley kiln (ibid., 71, fig. XI). She largely dismisses this occurrence given the
lack of excavated material in the region and highlights the absence of
Continental examples in this style. Swan does, however, go on to mention
the discovery of ‘roughly-made perforated clay plates’, again in the Lower
Nene Valley area, and suggests that they may be precursors to the 2"-
century kilns of the colour-coated industry, possibly the result of contact
between Continental and native potters. In the illustration by Artis, the plates
rest on kiln bars, which are surprisingly scarce at Duxford. In most instances
where perforated plates occur, they are recovered alongside kiln bars, with
possibly the best example being Kiln IV at Elstow, where kiln bars and plates
had been abandoned in-situ (Dring 1971). More recently, an experimental
firing by Hines (2012, 30) has shown that perforated plates can function
without the additional support of kiln bars when resting between pedestal
and the wall ledge. What is of particular significance here is the suggested
continental link inferred both by Swan and also by the products being

manufactured at Duxford. The concentration of flagons, particularly ring-
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necked and collared flagons, both of which have military connections,
combined with the discovery of a Roman military armilla (See Crummy,
Section 6.5), all suggest either a Continental background to the potters
working at Duxford or perhaps a military stimulus to the production

(Woolhouse, this report).

List of examples to be illustrated:

KILN 3 ([229]) Early Roman II
1 Complete clay plate, no perforations. (245) and (246)

KILN 5 ([153]) Early Roman I
Complete clay plate. (197)
Complete clay plate. (197)
Bifurcated end of clay plate. (197)
Rounded end of clay plate. (197)
Squared end of clay plate. (197)
Bifurcated end of clay plate. (188)
Rounded end of clay plate. (188)
Clay bar. (188)

© 00 N O 0o B~ W N

DITCH 5 (Slot [278])
10  Partial clay bar. (315)

DITCH 14 (Slot [384])
11 Partial ceramic disc. (383)
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6.5

6.5.1

6.5.2

6.5.3

Apex | Bifurcated Central Total fragment
end fragment count
KILN 1 4 3 2 9
KILN 2 8 1 58 67
KILN 3 3 1 1
KILN 4 1 2 3
KILN 5 28 24 43 95
KILN 6 8 36 48
Other features 46 52
Total fragment count | 54 37 188 279

Table 5: Quantification by fragment count of perforated clay plates by

individual kilns

Metalwork and Small Finds

By Nina Crummy

The assemblage is small and ranges in date from Late Iron Age to medieval

or later.

Three of the fourteen objects are coins. The earliest, found in the subsaill, is
a silver unit of the Iceni (SF 5; Plates 2 and 3), a variant of Hobb's East
Anglian Bury type, called the Diadem type by van Arsdell. Van Arsdell dates
the type to between c. 65 and 50 BC (1989, 80-1), while Hobbs places it
slightly later, after the Norfolk Wolf JB types and before the early issues of
the Face/ Horse series (1996, 30-1). A copper-alloy as of Nero (SF 1; Plate
31) is dated to AD 64-8 and was found in the fill of enclosure DITCH 7 (Slot
[100]). A silver penny of Edward | minted at Bristol mint in AD 1299-1302
came from the fill of later Roman trackway boundary DITCH 19 (103), which
must have survived as an open landscape feature until at least the medieval

period.

The other finds consist chiefly of small pieces of scrap metal from the fills of
various ditches and from KILN 1. The only noteworthy items are a fragment
of an early Roman military armilla that has been reworked into either a
finger-ring or a pendant (SF 8; to be illustrated), an iron strap-guide (SF 3)
and a piece of smithing slag from iron-working.
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6.5.4

6.5.5

From the fill of enclosure DITCH 4 (Slot [317]), the armilla was a military
award given to ranks below that of centurion for force of arms in battle, and
the examples found in southern Britain form a distinctive group that can be
dated to the conquest period and are often found associated with other
pieces of military equipment, including military brooches such as Aucissa
and Hod Hill-types, and with early Roman coins (Crummy 2005, 93-4, 98-
100). Most come from the eastern region, although there are examples from
as far west as Gloucestershire and as far north as Humberside (ibid., tables
1-2). The recovery of several examples on rural sites may relate to land

grants to veterans (ibid., 100, table 2).

The strap-guide is from the fill of a tree hollow (335) and probably comes
from horse harness. It cannot be closely dated but may be medieval rather
than Roman. The slag was intrusive in PIT 1 ([323]) and probably came
from DITCH 9, which cut the pit. Its presence points to at least limited iron-

working in the vicinity of the site during the early Roman period.

Plates 2 and 3. SF 5. (71), Subsoil. Silver unit of the Iceni, a variant of Hobb's East
Anglian Bury type (1996, nos. 3524-7), van Arsdell's Diadem type (1989, 80-1).
Obverse, head left (Hobbs profile c), before pellet in ring. Reverse, horse right,
above pellet in ring, with pellet (?in ring) before and pellet-ring Hobbs variant a
below tail. The reverse is deeply dished and the upper edge retains raised patches
of smooth silver obscuring the design; there is probably another pellet above the
horse. The lower edge appears to bear the raised legend M I/-, with small pellets at
the points of the M, but the latter may be a blundered motif, or, much as on the
upper edge, both letters may merely be patches of smeared metal left when the
coin was struck. The latter possibility is reinforced by a number of streaks running

in from the lower edge. Diameter 15mm, weight 1.19g.

Plate 31. SF 1. (101), Slot [100], DITCH 7. Copper-alloy as, Nero, Lyons mint, AD
64-8. Obverse, IMP NERO CAESAR AVG P MAX TR P PP, bare head, right, small
globe at point of bust; reverse, S C in field, Victory flying left carrying shield
inscribed SPQR. As RIC 543. Diameter 28mm, weight 11.39g.

SF 2. (103), [102], DITCH 19. Silver long cross penny, Edward |, Bristol mint,
probably Class IXb with star on breast, 1299-1302. Obverse, E/-/R ANGL DNS
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HYB, crown with three points to side lis; reverse, VILL BRI /-/ IE. North 1960, 1037.
Diameter 17mm, weight 1.4g.

(To be illustrated), SF 8. (318), Slot [317], DITCH 4. Fragment of a copper-alloy
military armilla (Crummy 2005), with the broken end rolled over the surviving
terminal to form an asymmetric ring, possibly to convert the fragment into a finger-
ring or pendant. A hole pierced in the centre of the broken end may have been
made either to provide a means of suspension or to take a rivet to secure the two
ends of the ring together, although there is no matching hole in the terminal. The
main part of the armilla has broad marginal mouldings and three narrow inner
cable-decorated mouldings separated by slightly broader plain ones, placing it in
Group C (ibid., 96). Although worn, the decorated mouldings retain the angled
grooves and terminal dots from the S-decoration that characterise many of these
armlets. The terminal is slightly wider than the main body; its surface is worn and
no clear design can be distinguished, but slight indentations in the metal suggest
that it consisted of either the stamped palmettes or the broad zigzag linking
annulets seen on Group C armillae from Harlow, Baldock and Stonea (ibid., fig. 3,
11, 15, 28). Maximum diameter 26mm, width 19-21mm.

SF 6. (198), Slot [202], DITCH 6. Small fragment consisting of two layers of
copper-alloy sheet, with much of one layer missing; possibly the remains of a

composite plate brooch. 17 x 11mm, maximum thickness 1.5mm.

SF 7. (220), [189], KILN 1. Curved copper-alloy strip fragment, plano-convex in

section. Length 21mm, width 3.5mm, 2mm thick.

(130), Slot [129], DITCH 8. Iron nail shank with poorly-preserved traces of mineral-

replaced wood along its length. Length 62mm.

(136), Slot [135], DITCH 8. Amorphous iron fragment, in two pieces. 12 x 10 x 5

mm.

(146), Slot [144], DITCH 9. Amorphous iron fragment. 26 x 24 x 10mm.

(101), Slot [100], DITCH 7. Iron bolt or nail shank fragment. Length 71mm.

(324), [323], PIT 1. Fragment of iron-smithing slag. Weight 136g.
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6.5.6

6.6

6.6.1

SF 3. (335), fill of tree hollow. Rectangular iron strap-guide, damaged at one corner.
33 x 31Tmm.

SF 4. (71), Subsoil. Thick L-shaped iron strip fragment, tapering towards each
broken end and with the short arm also much reduced in thickness; probably part of
a bracket or similar fitting. Length of arms 35 and 22mm, maximum width 15mm,

thickness 2-8mm.

Unstratified; metal-detected. Two lead strip fragments corroded together; possibly
debris from the manufacture of lead window cames. Length 27mm, maximum width

9mm.

Abbreviations

RIC Roman Imperial Coinage

Animal Bone

By Kevin Rielly

Introduction

There excavations identified two early pits, one dated to the Neolithic and
the other to the Middle Iron Age, followed by an array of early Roman pits,
ditches and six kilns, all dated to the second half of the 1% century AD. The
pottery manufacture clearly took place within an area of agricultural land,
with the ditches defining a series of adjoining enclosures and associated
trackways. It is assumed that these features were related to an unidentified
Romano-British settlement located to the west of the site. Stratigraphic
evidence and consideration of spatial and functional interrelationships have
enabled the division of the various early Roman features into four sub-
phases. No further Roman levels were found with the exception of a late
Roman trackway, this dated to the 3™ century. It can perhaps be envisaged
that the abandonment of the 1%-century ‘settliement’ was associated with the
Boudiccan rebellion of AD60-61. No later archaeological features were
identified.
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6.6.2

6.6.3

6.6.4

Most of the faunal remains were found in the 1%-century features, with small
quantities derived from each of the sub-phases. A smaller amount was also
recovered from the Neolithic and Iron Age pits. All of the bones were

recovered by hand.

Methodology

The bone was recorded to species/ taxonomic category where possible and
to size class in the case of unidentifiable bones such as ribs, fragments of
long-bone shaft and the majority of vertebra fragments. Recording followed
the established techniques, whereby details of element, species, bone
portion, state of fusion, wear of the dentition, anatomical measurements and
taphonomic (including natural and anthropogenic) modifications to the bone
were registered (See Appendix 9). A concerted effort was undertaken to refit
as many bones as possible, noting the actual number of fragments prior to
refitting.

Description of the Faunal Assemblage

The site yielded a total of 684 hand-recovered bones, this reducing to 311
after refitting. All but 13 of the latter total have been placed within the
stratigraphic sequence extending from the Neolithic through to the later
Roman period. There is a moderate to high level of fragmentation amongst
these collections, as clearly shown by the reduction in numbers following
refitting. Preservation is generally mixed, with the majority of bones showing

a degree of root-etching (see Table 6).
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Phase Neo | MIA | ER ER1 | ER2 | ER3 ER4 | LR

Fragmentation

Sum of bones:

Before refitting 6 6 22 24 38 221 299 18

After refit 3 2 16 24 9 85 147 4

% reduction after refitting | 50 66.7 | 27.3% | 0% 61.7 | 615 49.2 | 77.8

Preservation

Root etching:

Slight 0 1 12 17 4 49 128
Moderate 2 0 3 6 3 22 12

Poor 1 1 5 1 2 14 10 1
%Moderate and Poor 100 50 454 35.0 | 555 |423 129 |25

Table 6: Species distribution in each period based on total fragment counts

of hand-collected bones

Neolithic

6.6.5 There were just three bones dated to this phase (see Table 7), taken from
PIT 1 ([323]). These include a cattle loose mandibular tooth and a
metatarsus (foot bone), and a complete equid tibia. The significance of this
apparently early collection must be weighed against the presence of
numerous later (Roman) materials due no doubt in part to the truncation of
the pit by early Roman DITCH 9. The equid can be described as pony-
sized, with a shoulder height of 1307.1 millimetres (extrapolated from the

lateral length of this bone, following von den Driesch and Boessneck 1974).
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6.6.6

6.6.7

Phase Neo | MIA |ER |ER1 |ER2 |ER3 |ER4 |LR
Species

Cattle 2 6 12 2 28 56

Equid 1 1 2 5 7 1
Cattle-size 11 1 29 37 2
Sheep/Goat 1 2 3 13 22

Pig 1 6
Sheep-size 1 1 6 15 1
Red deer 1

Dog 1 1
Indeterminate 2 1

Grand Total 3 2 22 |24 9 83 146 | 4

Table 7: Species distribution in each period based on total fragment counts

of hand-collected bones

Middle Iron Age
Just two bones were recovered from PIT 2 ([337]), comprising an equid tibia
and a sheep/goat loose maxillary tooth. The former shaft fragment is heavily

fragmented and in poor condition.

Early Roman

This phase contained the major part of the site collection, with obvious
concentrations dated to the later two sub-phases (see Table 7). A notable
proportion of the bones in each phase, with the exception of the earliest sub-
phase, were taken from the large enclosure ditches (see Table 8). Particular
concentrations were also present in early Roman PIT 4 ([169]) with 16
bones, early Roman | PIT 3 ([378]) with 13 bones, early Roman Ill and IV
DITCH 6 (Slots [202], [213] and [216]) with 22, 30 and 30 bones,
respectively, early Roman IV KILN 6 ([152]) with 17 bones, and early Roman
IV DITCH 14 ([319]) with 24 bones.
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6.6.8

6.6.9

Phase ER ER1 ER2 ER3 ER4
Feature type

Ditch 8 9 75 139
Kiln 3 8 17
Pit 22 13 10

Table 8: Distribution of early Roman bones by feature type

The identifiable portions of these major collections and indeed of the phase
assemblages are largely composed of cattle bones, with somewhat lesser
quantities of sheep/goat and pig. Equid bones are frequently, if not
commonly, represented, while dog and red deer provide a minor component.
It should be mentioned that the larger domesticates may well be over-
represented due to the obvious fragmentation and preservation issues.
However, assuming a similar level of damage throughout the early Roman
sequence, it can be suggested that no obvious change in domesticate
abundance occurred during the 1%-century occupation sequence. Other
sites dated to the lIron Age and extending into the early Roman period have
displayed a species representation pattern related to feature type, generally
with more sheep than cattle in pit fills compared to more cattle than sheep in
ditch fills (referring specifically to Hampshire sites as described in Maltby
1981, 165 and Maltby 1994, 88). This may have some relevance to the
obviously greater array of bones from pits in Early Roman I; however, while
quantities are rather small, these early levels clearly follow the general
cattle-rich abundance pattern. Notably, these domesticates are represented
by a diverse array of parts, signifying mixed dumps of processing and food

waste throughout the sub-phase deposits.

Both cattle and sheep/goat are represented by a variety of ages, although
with a preponderance of adult individuals. This pattern may again
demonstrate a survival bias; however, it does also show a notable presence
of animals culled following some secondary usage. The state of the bones
will have diminished the survival of butchery cuts as well as limiting the
quantity of bones which could be measured. However, there are a few cattle

bones with heavy cut marks, generally signifying methods used to divide the
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carcass.

6.6.10 As mentioned, equid bones are relatively frequent, these occurring in each

6.6.11

6.6.12

sub-phase collection with the exception of early Roman |. The largest
quantity was found in the later sub-phases. These may include a partial
skeleton of an adult individual, comprising four bones, all in DITCH 6, with
one from early Roman lll fills in Slot [213] and three from early Roman 1V fills
of Slot [216]. The complete metacarpus allows the calculation of a shoulder
height of 1219.2 millimetres. Alongside a slenderness index from this bone
of 15.1, it can be suggested that this animal was rather small and robust,
probably a pony-sized equid. Dogs are represented by a relatively complete
skull from early Roman PIT 4 ([169]), clearly from a large male, perhaps up
to the size of a mastiff (comparing sizes of dog skulls found at London bear-
baiting arenas; Rielly 2013). Finally, the red deer from early Roman IV
DITCH 14 (Slot [228]) is represented by a near-complete antler featuring at
least 65 points. This signifies an age of at least 4 to 5 years (after Lawrence
and Brown 1974, 131). Unfortunately it was broken at the base, so it cannot
be surmised whether this was taken from a carcass (signifying hunting) or
whether it had been dropped (potentially signifying raw material for antler

working purposes).

Late Roman

The trackway, composed of two parallel ditches, provided three bones from
DITCH 18 and one from DITCH 19. This collection features just one
identifiable piece, an equid skull fragment (a premaxilla) from DITCH 18 (Slot
[260]). The dentition is sufficiently complete to estimate an age of about 7

years for this individual (following Goody 1983, 41).

Conclusions and Recommendations for Further Work

There is a reasonable-sized collection from the 1%-century AD levels,
apparently dating mainly to the latter part of this early sequence, as shown
by the greater proportion of bones in the last two sub-phases. The state of
the bones in these collections is undoubtedly an issue affecting their
potential value; however, the generally moderate degree of fragmentation
with a similar level of root damage suggests that the information gleaned
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6.6.13

6.6.14

6.7

6.7.1

6.7.2

from these bones merits further consideration. Of some importance in this
respect is the impact of Roman occupation on Late Iron Age meat eating
habits. The notably high proportion of cattle bones would appear to suggest
a marked degree of Romanization (following King 1978 and 1984).
However, the generally perceived sheep-rich Iron Age diet (see Grant 1984)
may not necessarily apply to this area, with cattle-keeping perhaps being
more prevalent in the open land adjacent to the River Cam. A better
understanding of this problem can be gleaned by comparison with evidence
from other sites in this area, for example, the recently excavated site at

Denford Farm in Sawston (Newton 2013).

Other aspects of the domestic animals should be referred to in the
publication report, including age and size, although again with reference to
the possible biases suggested by the state of the bones. Comparisons

should again be made with any similarly dated sites in the locality.

It is therefore recommended that this collection, limited to the early Roman
bones, is worthy of further attention. This will entail additions to the present
report concerning the potential status of the site as shown by the degree of
Romanization and a more detailed review of the domesticate age and size

data.

Human Bone

By Aileen Tierney

Introduction

This report is an assessment and analysis of the unburnt human remains
recovered during the excavations at Moorfield Road. There was only one
feature which contained unburnt human bone. A human cranium and a
number of vertebrae were found deposited in a pit (PIT 3; [378] (377)) dating

to the early Roman period.

Methodology
The remains were excavated in accordance with Institute for Archaeologists
guidelines (McKinley and Roberts 1993).
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6.7.3

6.7.4

6.7.5

6.7.6

6.7.7

The general methods used in the osteological evaluation of human skeletal
material were those of Buikstra and Ubelaker (1994). Assessment of age
was based on the stages of dental development and eruption (Bass 1995)
and epiphyseal union, and on the degree of dental attrition (Brothwell 1981).
Cranial sutures were also consulted where applicable. The age categories

used in this report are:

infant 0-4 years
juvenile 5-12 years
subadult 13-18 years
young adult 19-25 years
middle adult 26-44 years
mature adult 45 years +

There may be overlaps between categories or a broad category, such as
adult, where insufficient evidence was present to refine age estimation any
further. In addition to these ageing criteria, degenerative diseases have
been used to further estimate the age at death of human remains and to
suggest “middle” or “mature” as opposed to simply identifying fused bone

and stating “adult”.

The sex of adult individuals was ascertained where possible from sexually
dimorphic traits of the skeleton (Buikstra and Ubelaker 1994) and metrical

data.

Each element was identified macroscopically. Identification of elements

allowed for completeness of skeleton to be ascertained.

Material

Fragments of at least six cervical vertebrae, in addition to a semi-complete
cranium, were uncovered during the excavation of an early Roman pit (PIT
3; [378]) located in the south-eastern part of the excavation area. The
fragmentary nature of the vertebrae has resulted in an estimated number of
vertebrae which may be less than six. The cranium is in a similar

fragmentary state although partial reconstruction was possible.
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6.7.8

6.7.9

6.7.10

6.7.11

6.7.12

6.7.13

Results

The glabella of the frontal suggests that the individual is male (Score 4/5;
Buikstra and Ubelaker 1994), while the nuchal crest of the occipital and the
mastoid process of both temporals all score probable male/ ambiguous sex
(Score 3/4; ibid.).

Dental evidence indicates that this is an older individual. This is evidenced
by resorption of the alveolar bone at the location of upper right second
premolar. No teeth were recovered from the context apart from the remains
of the root of the upper right first molar. The absence of the remainder does
not contribute to the ageing of this individual, as all the tooth sockets are still
visible and show no sign of bone re-growth. There is no evidence of dental
disease. The partially obliterated cranial sutures support the middle-mature

age of this male individual.

Reconstruction of the cranium highlights evidence of sharp force trauma;
none of the potential lesions show any evidence of healing. Differential
direction of the cut marks indicate that at least two blows may have occurred

to execute a successful decapitation.

Significant root etching of the outer cranium surface has degraded the
quality of the bone; however, the cut marks are still quite distinct. Plates 38
and 39 illustrate the differing angles of the main cut marks and the complex
nature of the potential attack. Arrows have been included to show the

evidence of sharp force trauma.

Conclusions and Recommendations

The cranium and a number of vertebrae belonging to an older male
individual were uncovered during the excavation of a large early Roman pit
(PIT 3; [378]) in the south-eastern part of the excavation area. The cut
marks on the cranium suggest a double-blow decapitation attempt. The lack

of any evidence of healing suggests that this was the cause of death.

It is recommended that the possible cut marks identified by the author on this
cranium should be examined by another osteologist. Photographs of the cut
marks on the cranium have been sent to two osteologists (Megan Stoakley
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and Samantha Dickinson) but practical handling of the material is advised.

6.7.14 The cranium and associated vertebrae have been bagged carefully, are

6.8

6.8.1

6.8.2

6.8.3

6.8.4

supported with acid-free tissue paper, and are stored using their associated
cut [378] and fill (377) numbers. It is recommended that the remains are

retained for future study.

Plant Macrofossils and Other Remains

By Val Fryer

Introduction and Method Statement

The excavations recorded features of Iron Age and Roman date including
field and enclosure ditches, pits and six pottery kilns. Samples for the
retrieval of plant macrofossil assemblages were taken from across the

excavated area and thirteen were submitted for assessment.

The samples were processed by manual water flotation/ washover and the
flots were collected in a 300 micron mesh sieve. The dried flots were
scanned under a binocular microscope at magnifications up to x16 and the
plant macrofossils and other remains noted are listed in Appendix 10.
Nomenclature within the appendix tables follows Stace (1997) for the plant
macrofossils and Kerney and Cameron (1979) and Macan (1977) for the
mollusc shells. All plant remains are charred. Modern roots and seeds were

also recorded.

The non-floating residues were collected in a 1mm mesh sieve and sorted

when dry. All artefacts/ ecofacts were retained for further specialist analysis.

Results

Cereals, chaff and seeds of common weeds are present at a low to
moderate density within all thirteen assemblages. Preservation is generally
very poor. The majority of the cereal grains are severely puffed and
distorted, almost certainly as a result of exposure to extremely high
temperatures during combustion. Many of the grains and seeds are also

very fragmentary.
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6.8.5

6.8.6

6.8.7

Oat (Avena sp.), barley (Hordeum sp.) and wheat (Triticum sp.) grains are
present, although most cereals are too poorly preserved for close
identification. Wheat grains occur most frequently, with most of the
identifiable grains being of an elongated ‘drop’ form typical of spelt (T.
spelta). Spelt glume bases are present within five assemblages and a
possible spikelet fragment was found in Sample 29 (fill (300), KILN 3). Other
chaff elements are scarce, but a detached cereal sprout was also recovered

from Sample 29.

Weed seeds are scarce, with most occurring as single specimens within an
assemblage. However, the assemblage from Sample 20 (fill (208), KILN 5)
does include numerous specimens of orache (Atriplex sp.) and goosegrass
(Galium aparine), both common field weeds. Other taxa noted include
brome (Bromus sp.), small legumes (Fabaceae), black bindweed (Fallopia
convolvulus), corn gromwell (Lithospermum arvense), small grasses
(Poaceae) and dock (Rumex sp.). A single bur-reed (Sparganium sp.) nutlet
was recovered from Sample 20, a fragment of hazel (Corylus avellana)
nutshell is present within the assemblage from Sample 27 (fill (302), Slot
[306], DITCH 7) and Sample 34 (fill (338), Middle Iron Age PIT 2) included
what appears to be a heavily charred hawthorn (Crataegus sp.) -type fruit
stone. Charcoal/ charred wood fragments are present throughout the
assemblages, although rarely at a high density. Other plant macrofossils are
scarce but small pieces of charred root/ stem were noted within a number of

the assemblages studied.

The fragments of black porous and tarry material, present within all
assemblages, probably largely derive from the combustion of organic
remains (including cereal grains) at extremely high temperatures, possibly
on repeated occasions. However, some pieces are hard and brittle and it is
thought most likely that these are bi-products of the combustion of coal,
small pieces of which were noted within nine assemblages. Small fragments
of burnt or fired clay are present within all but one of the kiln samples and
three of the ditch/ pit assemblages. Other remains occur less frequently but

include small fragments of bone (some of which are burnt/ calcined) and

PCA Report Number: R11661 Page 101 of 213



Land east of Moorfield Road, Duxford, Cambridgeshire: Archaeological Excavation
©Pre-Construct Archaeology Limited, March 2014

6.8.8

6.8.9

splinters of burnt stone.

Although specific sieving for molluscan remains was not undertaken, shells
are present within all thirteen assemblages, with the highest density
occurring within Sample 30 (fill (320), Slot [319], DITCH 14). However, the
contemporaneity of the material with the sampled contexts is uncertain, as
many specimens are well preserved, retaining both delicate surface
structuring and colouring. All four of Evans (1972) ecological groups of land
shails are represented, with open country species occurring most frequently.
Shells of marsh/ freshwater obligate species are also present, with the

highest density occurring within the aforementioned sample from DITCH 14.

Discussion

The Roman Kilns

Six kilns of 1%-century AD date were excavated, recorded and sampled;
single samples from each feature were submitted for assessment. The
recovered flots are all small (i.e. <0.1 litres in volume), possibly suggesting
that the kilns were kept scrupulously clean as a means of preventing
accidental fires. However, the few macrofossils which are recorded are of
interest, particularly the fact that three of the assemblages (from KILNS 2, 3
and 6) include high densities of very heavily burnt grain. This would initially
appear to indicate that cereal processing waste was being used as tinder,
kindling or fuel for the kilns, as has been recorded with other contemporary
features (for example Postwick, Norwich; Fryer and Murphy 1997).
However, in the latter instance and in other similar assemblages, cereal
chaff and weed seeds are generally more abundant than in the current
assemblages. Although this virtual lack of ‘dross’ may, in part, be due to the
high temperatures at which the material was obviously burnt, it is also
tentatively suggested that the kilns were occasionally used for purposes
other than the production of pottery, namely the parching or drying of small
batches of processed grain or even culinary preparation. The latter might
explain the presence of burnt bone fragments within the assemblage from
KILN 5. Other evidence from the kilns is minimal. However, the presence of
a burnt shell of Helicella itala (a snail common within calcareous grassland
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6.8.10

6.8.11

6.8.12

habitats) could indicate that dried herbage was being used to ignite and/ or
fuel the kilns. Why shells of marsh/ freshwater obligate snails are present in
the samples from three of the kilns is currently unknown. However, as all
are of species commonly found in small bodies of water prone to seasonal
drying, it is perhaps most likely that after the kilns fell out of use, their fired
bases retained sufficient moisture to create a suitable microhabitat in which
these snails could survive. Seasonal flooding from the stream located to the

south of the site is likely.

The Ditch and Pit Assemblages

Of the seven other samples submitted for assessment, five are from ditch
fills of Roman date, one is from Middle Iron Age PIT 2 (fill (338); Sample 34)
and one is from early Roman PIT 3 (fill (377); Sample 40). The ditch
assemblages are generally sparse, although Sample 30 (fill (320), Slot [319],
DITCH 14) does contain a very high density of mollusc shells. Although
plant macrofossils are scarce, the assemblages are similar enough in
composition to those from the kilns to suggest that the material may be
derived from a common source: that is, charred refuse from within the kilns.
Seeds occur less frequently, but such lightweight elements would easily blow
away if the material was exposed to the elements for any considerable
period prior to incorporation within the ditch fills. The mollusc assemblage
from DITCH 14 is of note, although it is doubtful whether the remains are
contemporary with the ditch fill. Notwithstanding this, the assemblage
suggests that short-turfed grassland conditions were locally prevalent, while
the ditch itself was probably intermittently shaded and seasonally damp or

wet at its base.

The pit assemblages are both quite sparse, although Sample 34 does
contain moderately high densities of charcoal/ charred wood, black porous
and tarry residues and, somewhat surprisingly, coal fragments. It is perhaps
most likely that all of this material is intrusive within the pit fill, representing
kiln waste in the fill of DITCH 9, which cut PIT 2.

Conclusions and Recommendations for Further Work
In summary, the assemblages recovered from the samples submitted for
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6.8.13

assessment are generally small and somewhat limited in composition. This
is probably largely a result of the area being primarily industrial, supporting
at least six pottery kilns and other possible ancillary features, which would
have been placed peripherally to any main foci of habitation in order to
minimise the risk of accidental fires. Domestic and/ or agricultural refuse is,
therefore, largely absent. The temperatures at which the kilns were fired
have also probably diminished the assemblages, and the macrofossils which
survive are mostly severely burnt and often impossible to identify. It is
suggested that, occasionally, the kilns may have been used for purposes
other than those for which they were intended, but it should be stressed that
the evidence for this is tenuous. It would appear that at some point after the
kilns fell out of use, the site was subjected to at least one period of
inundation, which facilitated the formation of small damp/ wet microhabitats

within the earlier features.

Although three of the kiln assemblages do contain a sufficient density of
material for quantification (i.e. 100+ specimens), the macrofossils are so
poorly preserved that further analysis would add little to the data already
contained within this assessment. Therefore, no further work is
recommended at this stage. However, a summary of this report should be

included within the publication.
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7

7.1

7.1.1

7.1.2

DISCUSSION AND UPDATED RESEARCH AIMS

Discussion

Overview

The excavation allowed the investigation of a pottery production site dating
from the first few decades after the Roman Conquest in AD 43. The site fits
into a group of other very early Roman kiln sites in the Cambridge environs
(Greenhouse Farm (Gibson and Lucas 2002), Addenbrooke’s (Webley and
Anderson 2008), Cherry Hinton (Evans 1991) and Foxton). When viewed in
conjunction with these sites, the Duxford kilns have the potential to
significantly enhance current understanding of pottery production during the
early Romano-British period. When viewed in its contemporary human
landscape context, the site can also help to refine current understanding of
the social and economic context of pottery production at this time. The
assemblage of kiln furniture from Duxford is particularly large and well-
preserved and increases our knowledge of kiln technology and the
manufacturing process (Marter Brown, Section 6.4).

Landscape Setting

The excavation opened a small window on the early Roman-period
landscape of the Cam valley. At this time, the site was an area of
agricultural land on the periphery of an (unidentified) settlement. The ‘infield’
character of this farmland is clear from the effort invested in repeated re-
cutting and reinstatement of the enclosure boundaries. Its topographical
setting, on low-lying ground next to a stream, makes it most likely that it was
used as damp grazing for cattle. The dense clayey silt fills of the large
enclosure ditches in the south of the site appeared to have been deposited
by running water and environmental samples taken from these and other
features in the southern half of the excavation area (including disused KILNS
3, 4 and 6) contain evidence for periodic water-logging (Fryer, Section 6.8).
Although the stream at the southern edge of the site was dry during the
excavation, 2013 was one of the hottest, driest summers on record. Modern
agricultural irrigation must also have lowered the ancient water-table to some

extent. Nevertheless, the south of the site is shown as floodplain on modern
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7.1.3

7.1.4

Environment Agency maps. The ditches were presumably intended to keep
water in the meadows alongside the stream and away from the settlement
area to the west/ ?arable land to the north. The plant macrofossil
assemblages suggest an environment of short-turfed grassland with
common field weeds, though crop remains (generally too heavily burnt to
identify) imply that some cereal growing also took place in the surrounding

landscape.

The proximity of the site to contemporary domestic occupation is reflected in
the moderate quantities of animal bone (including both butchery and food
waste; see Rielly, Section 6.6) and some non-kiln-related pottery (Anderson,
Section 6.3) found in features across the excavation area. There was no
chronological patterning to the distribution of this material — rather, the
backdrop of domestic activity was continuous throughout the early Roman
period. The trial trenches across the remainder of the development site, to
the east of the excavation, contained almost no archaeological features, and
none of Iron Age or Roman date, so the settlement with which the
agricultural infield and kilns were associated is most likely to have been
located a short distance to the west of the excavation. A few imported
Contintental wares, including south Gaulish samian (Anderson, Section 6.3),
suggest a degree of status, as do the two Iron Age and early Roman coins,
but there is nothing exceptional. With the possible exception of the 1%-
century BC Iceni coin (which could conceivably have remained in circulation
for a century or more as currency or an heirloom), there is nothing from the
site to indicate occupation before the mid 1% century AD (there is unlikely to
have been any continuity from the Middle Iron Age, which was represented
by a single pit). The early Roman features present on the site therefore
represent expansion on to previously unused or, at least, not intensively-

used land.

The use of the site for pottery production appears to have been secondary to
its use for agriculture. This is apparent from the way that the kilns were
inserted ad hoc into the enclosures, often ‘squeezed in’ at the side or in a
corner (e.g. the positioning of KILNS 3 and 4 in ENCLOSURES 1 and 2,
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7.1.5

7.1.6

respectively), with no sign of the enclosures having been designed around
them. Kilns were also built in areas which must have been seasonally wet
(e.g. south of DITCH 5), reinforcing the sense of pottery production taking
place in an unplanned way, in peripheral areas that were not needed for
other things. The episodic rather than continuous nature of pottery
production is suggested by stratigraphic relationships between the kilns and
the ditches (and dumps of kiln material present at different levels in the ditch
fills). One or two kilns were built, used several times and then abandoned.
The site then reverted to solely agricultural use for a period, with enclosure
ditches continuing to silt-up or being re-cut or repositioned, before the
potters returned, new kilns were built and manufacturing recommenced. Itis
possible, especially bearing in mind the ‘wet’ locations of several of the kilns,

that pottery manufacture was a seasonal activity during the summer months.

The span of time over which this activity took place is not known. The period
of early Roman activity was brief but intensive, with almost all the identified
features belonging to the period ¢. AD 50-80/100 based on the character of
the associated pottery. However, this ‘phase’ could conceivably have taken
place over a much shorter timeframe, perhaps only one or two decades.
The ditches could have weathered and silted-up rapidly if they were subject
to regular inundation, necessitating frequent re-cutting and redefinition even
over a short period. The presence of a coin of Nero in the uppermost fill of
one of the later enclosure ditches (DITCH 7) gives a possible end date for
activity as early as the mid 60s AD, although it could, of course, have

remained in circulation for some time before its deposition.

The choice of the site for pottery production is likely to have had much to do
with the availability of water and raw materials. The local chalk has a high
clay content and could have been the source for some of the potting clay
and the clay used to line the kilns, fashion pedestals and manufacture kiln
plates. One or two of the identified kiln fabrics do contain calcareous
inclusions (e.g. Fabric QC2, see Anderson, Section 6.3; though it should be
noted that this accounts for only a few sherds of pottery from the site). The
local geology, particularly in the south of the site, also has sand pockets

PCA Report Number: R11661 Page 107 of 213



Land east of Moorfield Road, Duxford, Cambridgeshire: Archaeological Excavation
©Pre-Construct Archaeology Limited, March 2014

717

7.1.8

7.1.9

7.1.10

which could have been a source for some of the sand temper used in many
more of the kiln fabrics. Thin-section analysis of the kiln products and kiln
furniture could help to refine understanding of the clay sources. However,
the choice of the site must also have had much to do with favourable social
and economic conditions: permission from the local landowner(s) and the
existence of local markets where there was demand for the vessels being

made.

The Kilns

Six kilns were found in the excavation. The presence of dumps of kiln
material some distance from the identified kilns, notably in a slot through the
east end of DITCH 6, suggests that other kilns may exist outside the

excavation area, particularly to the south.

All the kilns consisted of a stokehole, which was either elongated or roughly
circular in plan, leading into a circular kiln chamber and giving an overall
‘keyhole’ shape. The term ‘flue’ has been used in this report to refer to the
meeting point where the stokehole joined the kiln chamber, at which point
vitrified clay flue arches survived in KILNS 1 and 5. The beginnings of
arches were also present in KILNS 3 and 6 but not in KILNS 2 and 4 due to

the level of vertical truncation to these kilns.

Two basic designs of kiln were present: those with free-standing clay
pedestals positioned centrally within the kiln chamber and those with
projecting ‘tongue’ pedestals integral to the kiln lining. There was no
particular chronological patterning to these different designs. The two
earliest kilns (KILNS 1 and 2; early Roman 1) both had central pedestals, the
next in sequence (KILN 3; early Roman Il) had a tongue pedestal, followed
by two contemporary (early Roman Ill) kilns, KILNS 4 and 5, with tongue and
central pedestals, respectively. The final kiln (KILN 6; early Roman [V)
appears to have been of central pedestal type, although the pedestal had

been removed before it was backfilled.

The kilns were all cut into the natural chalk and a thick layer of clay lining
applied to the walls of the kiln chamber and flue. If the kiln was of integral
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pedestal type, a projecting wall of clay was also built extending out from the
midpoint of the rear wall of the kiln chamber, across almost its full width. If
the kiln was of central pedestal type, a free-standing roughly rectangular
block of clay c. 25cm high was positioned in the middle of the kiln chamber
floor. Clay flue arches, built out from the sides of the kiln chamber where it
joined the stokehole, and integral to the chamber walls, survived in two of

the kilns (KILNS 1 and 5) and were probably originally present in them all.

The pedestals would have originally supported a raised floor of removable
wedge-shaped kiln plates (see Marter Brown, Section 6.4), which radiated
out to the walls of the kiln chamber and, in at least two kilns (KILNS 5 and 6),
slotted into slight (c. 2-3cm deep) lips/ ledges in the chamber walls,
approximately 30-35cm up from the base of the kiln chamber and level with
the top of the pedestal. No evidence of these lips was present in either of
the integral pedestal kilns (KILNS 3 and 4), so it is possible either that the
outer edges of the kiln plates rested on removable pieces of kiln furniture or
that when a complete set of plates were in-situ and butting up against each
other and against the kiln chamber wall, they were mutually supporting. The
same observation is true of KILN 1 (central pedestal type). The kiln load
would have been stacked on this suspended floor and a fire would have
been set below. The flue appears to have been blocked during firing, usually
using bits of old kiln lining, kiln bar fragments and raw clay. Perforations in
the kiln plates allowed hot air to pass through and fire the pots stacked
above. A temporary ?domed superstructure of turves was presumably
constructed over the kiln but had to be broken into in order to remove the
fired kiln load. The clay elements of the kiln lining and structure became
hard-fired during the use of the kilns. High temperatures caused the outside
faces of the lining and pedestal to vitrify and turn an orange/ orangey-white
colour to a depth of a few centimetres. Further back from the exposed
surfaces, the clay was oxidised to a darker brownish-red and, although hard-
fired, was slightly more ‘crumbly’. It is not known whether the kiln was given
an initial firing after construction in order to solidify these elements of the
structure before use, or whether their firing was entirely incidental to the
firing of kiln loads.
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7.1.13

7.1.14

There was surviving evidence in most of the kilns for having been used 2-3
times. Evidence for other uses may have been entirely raked-out between
firings. However, the overall impression from the six excavated kilns is that
repeated firing of the lining and pedestal and the act of breaking into/
demolishing the superstructure to remove the fired pots after each firing,
made the structure brittle and not suitable for further use. In any case, the
episodic and possibly seasonal nature of the manufacturing means that the
kilns may have only ever been intended to fire a few loads, so the absence
of evidence for more than 2-3 uses may be an accurate reflection of their

lifespans.

If the stokehole is taken into account, there was considerable variation in the
overall size of the kilns. However, it is doubtful whether the size of the
stokehole was of major significance to the way that the kiln functioned or that
its size was a matter of careful design or planning. The size of the kiln
chamber, by contrast, was remarkably consistent at around 0.80m wide
internally at the base, KILN 5’s being slightly larger (see Table 9).

The kilns were mostly aligned more or less east to west (KILNS 2, 3, 4 and
5). There was some variation, as KILN 1 was orientated south-west to north-
east and KILN 6 north-west to south-east. There was little consistency in the
position of the kiln chamber, varying between the east and west ends in the
majority of the kilns. There is some slight indication of a chronological trend
here, with the two earliest kilns (KILNS 1 and 2) having their kiln chambers
towards the east and stokeholes to the west, and the next three kilns having
their chambers at the west end and stokeholes to the east. Kiln orientation
may have been connected with the prevailing west-south-westerly wind,
which presumably would have enhanced up-draught in those kilns positioned
with their stokeholes to the west and oven chambers to the east. This
positioning was favoured in the earliest two kilns but was later abandoned in
favour of a reversed arrangement. It may be reading too much into the small
dataset but it is possible that this change in layout was in response to too
great a flow of air into the kiln when the stokehole faced west. The reversal
of KILN 5’s original layout may have been a reaction to the same problem.
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7.1.15

7.1.16

7117

The alignment of the latest kiln, KILN 6, is somewhat anomalous but its
north-west-facing stokehole would have been angled slightly away from the

prevailing wind.

With two exceptions, there is no evidence to link particular kilns to particular
fabrics or types of vessel (see Anderson, Section 6.3). One exception is
KILN 4, which seems to have been the only kiln to produce ring-necked
flagons. The other is the occurrence of type H2 handles (characterised by
the thickening/ beading of both edges while the interior remains flat) only in

association with KILN 6.

Social and Economic Context

The kilns were used overwhelmingly, although not exclusively, for the
production of flagons (see Anderson, Section 6.3). As discussed above, the
choice of this site for pottery manufacture must have been partly based on
the existence of local markets where there was demand for these sorts of
products. A Roman fort existed at Great Chesterford, 5km to the south,
probably from the time of the Boudiccan revolt (AD 60-1) (Draper 1986;
Rodwell 1972). At Cambridge, there was an existing defended Iron Age
settlement which saw Roman reorganisation soon after the Conquest, and
the establishment of a possible (short-lived) fort in the aftermath of the
Boudiccan rebellion (Taylor 1999). The Roman soldiers, civilian hangers-on,
and officials based in these locations could account for some of the demand
for Continental-style pottery, but their numbers are unlikely to have been
sufficient to have supported all the early Roman kiln sites identified in the

Cambridge hinterland.

Demand for Continental tablewares on this scale can perhaps more
reasonably be associated with the adoption of ‘Roman’ dining habits,
including (in the case of flagons) wine consumption, among the native
population of the area. South Cambridgeshire is on the northern fringe of
that part of south-eastern Britain where there had been demand for
Continental-style material culture, particularly among the Romanising
Catuvellaunian elite, before the Roman Conquest (though outlying late Iron
Age sites with evidence for ‘Belgic’ material culture continue to be found ever
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7.1.18

7.1.19

7.1.20

further northwards, including one site in Lincolnshire). Production of these
sorts of vessels to meet local demand during the early Romano-British

period therefore fits in with an existing trend.

It is of note, then, that flagons are extremely rare in domestic assemblages
from early Romano-British rural settlements excavated in Cambridgeshire to
date (Anderson, Section 6.3). Instead, they are usually found in ‘special’
contexts, particularly as grave goods. Therefore, the flagons made on the
site were either intended mainly for funerary use or the settlements where
they were used have not yet been found. As many of the vessels
accompanying Romano-British burials appear to have been ‘seconds’, the
latter seems a plausible destination for the best kiln products. A possible
site for a large and wealthy late Iron Age - early Roman settlement is at the
Babraham Institute, where a densely-packed inhumation cemetery with rich
grave goods suggests the presence of something more than a typical small

farmstead/ rural settlement (Mark Hinman, pers. comm.).

The early date of the pottery, the ways in which the clay was processed, and
the repertoire of vessels being produced (Anderson, Section 6.3), in addition
to the kiln technology which was utilised (Marter Brown, Section 6.4),
indicate that production was almost certainly being carried out by itinerant
potters who had learned their trade on the Continent rather than native
craftsmen picking up new techniques. At this early post-Conquest date, the
potters might plausibly have been hangers-on who followed the Roman army
and provided for its needs but were also ready to exploit commercial
opportunities in the newly annexed province, particularly where markets for
their products already existed. The presence of a Roman military armilla in a
stratigraphically early context reinforces the possible military connection (see
Crummy, Section 6.5). It may be fanciful conjecture, but one or more of the

potters could have been retired soldiers returning to their former trade.

The End of Activity
Both the pottery production and use of the site as agricultural infield came to
an abrupt end in the later 1% century AD. The reason for this is unknown but

several possible reasons can be put forward. The first possible scenario is
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7.1.21

7.1.22

7.1.23

essentially economic: that there was a brief period in the mid to late 1%
century AD when demand for Continental-style pottery in the new Roman
province was met by itinerant potters, operating seasonally from a multiplicity
of different small-scale production sites. By the later 1 century, larger and
more permanent pottery production sites, for example at Verulamium and in
the Nene valley, had become established and were taking over an
increasing share of the market, crowding out small-scale manufacture and
perhaps also drawing in many craftsmen who had previously been working

independently.

A more dramatic alternative can also be put forward: that the end of pottery
production at the site was linked with suppression of the local population in
the wake of the Boudiccan revolt of AD 60-1 and a consequent economic
depression/ fall in demand. The presence of a coin of Nero in the uppermost
fill of one of the later ditches (DITCH 7) gives a terminus post-quem of AD
64, which would fit rather neatly with such an explanation. The sudden end
of all activity on the site in the later 1% century, including not just pottery
manufacture but also the previously-intensive maintenance of the agricultural

infield, is difficult to explain in purely economic terms.

The key to deciding between these alternatives will be an assessment of the
evidence from other early Romano-British sites in this part of South
Cambridgeshire and whether there are any wider signs of settlement
discontinuity or economic decline in the later 1% century that could be linked

to post-Boudiccan suppression.

The cessation of ditch maintenance (and thus the rapid silting-up of any
ditches and other hollows that could act as ‘traps’ for settlement-related
debris) at the site could simply be a logical response to the flood-prone
nature of the land which, after a decade or two of use, had proven itself to be

too much effort to maintain.
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7.2

7.2.1

7.2.2

7.2.3

7.2.4

7.2.5

7.2.6

7.2.7

Further Analysis to be completed

Stratigraphic Evidence

To carry out further research into parallels for the form of the Kkilns,
particularly comparison of their size and morphology with the kilns at
Greenhouse Farm, Addenbrooke’s, Cherry Hinton and the other early

Roman kiln sites in the Cambridge area.

To digitise the fully-excavated kiln plans and running sections for publication,
in addition to any mid-excavation plans showing significant use or demolition

-related dumping deposits.

Finds

Pottery
To complete cataloguing and analysis of the pottery assemblage from the
trial trench evaluation and incorporate into the report on the excavation

assemblage.

To send a selection of kiln products for thin-section analysis in order to
further differentiate the kiln fabrics, clarify the clay sources used, and
facilitate comparison with the thin-sectioning results from the kilns at Cherry

Hinton, Addenbrooke’s and Greenhouse Farm.

To undertake further detailed comparison of the pottery from the kilns with
that from these and other kiln sites in the Cambridge hinterland, including
form analysis. The aim of this analysis is to better understand the similarities
and differences in production at these respective sites, including the
background of the potters, the technologies being used, and the markets

being catered for.

To illustrate a selection of both the representative and more unusual kiln

products for publication (up to 23 vessels).

Kiln Material
To illustrate the more complete kiln plates, bars and other furniture (11
examples) for publication.
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7.2.8

7.2.9

7.2.10

7.2.11

7.2.12

7.2.13

7.3
7.3.1

To carry out further library research into parallels for the kiln furniture in
order to better understand the technological, social and economic context of
the manufacturing at Duxford, particularly the possibility of a military
connection (including, particularly, the kilns excavated by Artis at

Durobrivae).

Small Finds

To illustrate the Roman military armilla for publication.

Animal Bone

To carry out further comparison of the animal bone assemblage with that
from other local Iron Age and Roman settlement sites e.g. Dernford Farm,
Sawston (Newton 2013) in order to clarify whether the cattle-dominated
husbandry pattern is typical of this area in the late Iron Age/ early Roman
period or whether it is atypical and possibly indicative of a marked degree of
‘Romanization’ at this early date. The nature of the Iron Age and early
Roman agrarian economy is a regional research priority (Medlycott 2011,
31).

To carry out a more detailed review of domesticate age and size data
against other local sites, to see how it fits the general pattern and what it can
add to current understanding of late Iron Age/ early Roman animal

husbandry in this part of Cambridgeshire.

Human Bone
To seek second opinions from two other osteologists, in order to confirm the

identification of a double blow decapitation on the human skull from PIT 3.

Plant macrofossils
To incorporate the plant macrofossil evidence from the evaluation into the

report on the excavation assemblage.

Research Aims
The original excavation aims (see Section 1.2, above) were based on the
assumption that this was a 1%-century AD settlement site possibly spanning

the Iron Age to Roman transition. In the event, the excavation area turned
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7.3.2

7.3.3

7.3.4

out to be peripheral to settlement areas but to contain regionally to nationally
significant evidence of very early Roman pottery manufacture.
Nevertheless, several of the original research aims remain relevant. In
addition, the pottery kilns give rise to new research questions, some of which

have already been addressed in this report.

Updated Research Aims

To identify the markets for the kiln products (particularly the flagons), that is,
where the vessels manufactured on the site were going. This will be
achieved through a review of the pottery reports from excavated
contemporary settlements and cemeteries within ¢. 10km of Duxford. This
review will involve published excavation reports, HER data, ‘grey literature’
and, potentially, finds held in archive for any unpublished sites which appear
to be significant in this regard. The aim is to fully understand the social and

economic context of the pottery manufacture.

To identify whether the apparent cultural affinities of the early Roman-period
site (i.e. Romanizing) are in keeping with those of other contemporary sites
in the surrounding area or whether they stand out as anomalous. This will
be achieved through a review of the evidence from other published and
unpublished early Roman-period settlement and cemetery sites, particularly,
in view of its physical proximity, the site at Hinxton Road, Duxford (Lyons et
al. 2011). The focus of research will be the overall picture of cultural identity
(in its broadest sense) provided by the material cultural, dietary, architectural
and funerary evidence from the different sites. The aim is to further clarify
the social and economic context of the pottery production and the markets it

was serving.

To identify whether the cessation of activity at the site in the later 1% century
AD is part of a wider pattern of settlement discontinuity. This will be
achieved through research into other excavated mid- to late-1%-century sites
in this part of Cambridgeshire (both published and unpublished), specifically
whether they also show signs of abandonment or reorganisation/ shift, or
whether they continued to be occupied into the 2 century without any
interruption. The aim is to decide whether the end of activity at Moorfield
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7.3.5

Road is likely to have been largely due to changing market conditions for
pottery manufacture (e.g. the rise of the Nene Valley industry) or whether it
can be linked to wider economic depression in the wake of the Boudiccan
revolt/ its suppression. The nature of the Iron Age to Roman transition in the

region is a research priority (Medlycott 2011, 31).

To identify parallels for the possible foundation deposit in PIT 3, with the aim
of better understanding its ‘meaning’. The phenomenon of human ‘spare
parts’ and of ad hoc burials in Iron Age boundary ditches and other features
is well-attested, though not yet fully-understood (Medlycott 2011, 31). A
review of any parallels for these sorts of deposits which occur specifically in
association with industrial sites, or on sites where there was a marked
change in land-use or settlement organisation in the early Roman period,

may help to refine this understanding.
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8

8.1
8.1.1

8.2

PUBLICATION PROPOSAL

General

Due to the regional significance of the kilns and the almost unique size and
preservation of the kiln furniture assemblage, it is proposed to publish the
results of the project as an article in Britannia, entitled ‘Early Roman pottery

kilns at Duxford, Cambridgeshire’.

Report Structure
Word Count | 15,000
Figures 14
Plates 6
Tables c.6

Table 10: Estimated report statistics

Abstract (200 words)

Introduction (1000 words)

Reason for excavation, earlier stages of investigation, geological and topographical
context, known Iron Age and Roman archaeology and history of surrounding area,
research context of the kilns highlighting the existence of several other very early
Roman kiln sites in the Cambridge hinterland, references for further info - grey

report, OASIS, archive location.

Methodology (300 words)

Excavation methods, focusing on the digging and recording of the kilns.

Pre-Roman Activity (Periods 1 and 2) (300 words)
Brief mention of Mesolithic - Early Neolithic activity, Middle Iron Age pit and, in

somewhat more detail, the Iron Age coin

Specialist description of Iceni coin by Nina Crummy (150 words)

The Early Roman Period (c. AD 50-80/100; Period 3)
Phasing Methodology (200 words)
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Description of the rationale behind the sub-phasing, its evidential basis and

limitations.

The Enclosure System (500 words)

Description of the system of agricultural infield enclosures, their topographical
context and likely association with livestock, and a summary of the associated
settlement, environmental and faunal evidence (not full specialist reports). The
description will focus on the overall picture of repeated reinstatement and
redefinition of a series of adjoining enclosures over the course of the early Roman
occupation, with reference to ‘group’ numbers rather than individual ditch slots and
an accompanying multi-phase plan showing the sequence of development over
phases 3.1 - 3.IV. This provides a vital contextual backdrop for the early Roman
pottery manufacture. The relative positions of the kilns in the site sequence will be

discussed.

Specialist description of military armilla and coin of Nero by Nina Crummy (300

words).

Possible Foundation Deposit (500 words)

Description of PIT 3 (its early stratigraphic position, fills, associated finds and
possible function) and associated deposit of human skull/ vertebrae fragments.
Discussion of broader context of such deposits (e.g. deposits of human ‘spare parts’
in Iron Age settlements, structured deposits in disused Iron Age storage pits etc.)
and of any close parallels identified on early Roman pottery production/ other

industrial sites.

Specialist description of the human bone and the evidence for sharp force trauma

by Aileen Tierney (300 words)

The Kilns (3000 words)

Overview of the kilns — discussion of the common elements of their design,
construction, size, conjectured method of use, alignment etc, followed by a detailed
description of each individual kiln and the evidence for its use and demolition/
decay, each with an accompanying figure showing its full-excavation plan, running
section and one or more photos of the fully-excavated kiln and any significant use/

demolition deposits. References to parallels for kilns of similar design found at
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other sites. Discussion of the associated dumps of kiln material and pottery in

adjacent enclosure ditches.

The Roman Pottery by Katie Anderson (4000 words)
Detailed description of the kiln products, as contained in this report but with the

additional analysis described above.

The Kiln Material by Kayt Marter Brown (1500 words)

As contained in this report.

Thin-Section Analysis

Discussion (3000 words)

Landscape context in relation to resources and contemporary settlement, timespan
over which the manufacturing took place, cultural affiliations (i.e. Romanizing,
possible military links) and similarities/ contrasts with other excavated local 1°-
century AD sites, social and economic context of the manufacture as indicated by
technology, repertoire, probable destination/ markets for the kiln products (as
suggested by further research) and relationships/ similarities/ differences with other
very early Roman pottery production sites in the Cambridge environs. Reasons for

the abrupt end of activity.

Conclusions

Acknowledgements

Bibliography

Figures

Figure 1: Site Location

Figure 2: The Iron Age and Roman Landscape (showing sites and finds in area)
Figure 3: Site Sequence (multi-phase plans showing development of site)
Figure 4: Roman military armilla (Small Find illustration)

Figure 5: Kiln 1 (composite, comprising full-ex plan and running section + photos)
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Figure 6: Kiln 2 (as above)

Figure 7: Kiln 3 (as above)

Figure 8: Kiln 4 (as above)

Figure 9: Kiln 5 (as above)

Figure 10: Kiln 6 (as above)

Figure 11: Pottery lllustrations (x23)

Figure 12: Kiln Furniture (x11)

Figure 13: Reconstruction drawing of operational kiln with suspended floor in-situ

Figure 14: Comparative plans of similar kilns at other sites

Plates

Plate 1: The site during excavation, aerial view

Plate 2: Iceni coin

Plate 3: Possible Foundation Deposit (human skull and vertebrae in-situ in PIT 3)
Plate 4: Evidence of sharp force trauma on human skull

Plate 5-6: Working shots of kilns during excavation, to supplement photos on

composite kiln plans

Tables
c.6
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14 APPENDIX 1: PLATES

Plate 1: The excavation in progress, aerial view from west of site

Plate 2: Iceni coin (SF 5), obverse
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Plate 3: Iceni coin (SF 5), reverse
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Plate 4: KILN 1, view north-east (1m scale)
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Plate 5: Pottery and kiln furniture dump (231) in fill of KILN 1 (40cm scale)
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Plate 6: KILN 1, excavation of kiln chamber, view west
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Plate 7: KILN 1, kiln chamber, view north-east (40cm scale)
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Plate 8: KILN 1, view north-east towards kiln chamber through flue arch (40cm scale)
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Plate 9: KILN 2, view south-east showing layer of kiln plate fragments and
demolished superstructure (315) dumped after the kiln went out of use. The block of
pale vitrified clay in the centre of the kiln chamber (rear) was a removable central
pedestal stratified below layer (315) (1m scale)
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Plate 10: KILN 2, refitted removable central pedestal
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Plate 11: KILN 2, fully-excavated, view south-east towards DITCH 5 with truncation

from DITCH 14 in foreground (1m and 50cm scales)
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Plate 12

Plate 13: PIT 3, fully-excavated, view north-west (2m scale)
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Plate 14: PIT 3 being recorded, view west across southern part of excavation area

Plate 15: DITCH 5 Slot [289] (centre) with DITCH 14 (Slot [228]) to north and KILN 4

to south, mid excavation, view north-west
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Plate 16: KILN 3, view west showing blocking of flue (297) with ash use deposit
(300) beneath (1m and 40cm scales)
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Plate 17: KILN 3 mid-excavation, view west
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Plate18: KILN 3, fully-excavated, view east (scales 1m and 50cm)
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Plate 20: DITCH 6 Slot [202], view east (2m scale)
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Plate 21: KILN 4, mid-excavation, view south-east

Plate 22: KILN 4, fully-excavated, view west (2m scale)
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Plate 23: KILN 5, fully-excavated, view east (40cm scale)
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Plate 25: KILN 5, kiln chamber fully-excavated, view south (1m scale)
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Plate 27: KILN 5, detail of ledge for kiln plates, view south
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Plate 28: KILN 5, lining (207) of original kiln chamber (the layout was later reversed
and this became the stokehole), view west (1m scale)

Plate 29: KILN 5, dumping layer (193), mid-excavation
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Plate 31: Coin of Nero (AD 64-8) (SF 1) from upper fill of DITCH 7 Slot [100]
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Plate 32: DITCH 14 Slot [228], view east (2m scale)
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Plate 33: KILN 6, mid-excavation, showing layer of dumped pottery, kiln plate and
lining fragments (166), view south-east
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Plate 34: KILN 6, mid-excavation showing dumping layer (166), view west (1m scale)

Plate 35: KILN 6, mid-excavation showing broken kiln plate layer (190), view north

(1m scale)
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Plate 36: KILN 6, fully-excavated, view north (2m and 1m scales) Note that the hole
in the centre of the kiln chamber is a naturally-formed solution hollow
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Plate 37: Southern part of excavation area, view east with DITCH 19 on left-hand
side

Plate 38: Angle of reconstructed cranium showing evidence of sharp force trauma
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Plate 39: Angle of reconstructed cranium showing evidence of sharp force trauma

PCA Report Number: R11661 Page 162 of 213



¥ HO1Id ainsojoug| | uewoy Ape3 yalua IND|0E  |0€
dlOoA PIOA PIOA PIOA PIOA|6C |62
dlOoA PIOA PIOA PIOA PIOA[8C |8¢C
S3YNLVY3IH TVHNLVYN [suueyoosejed psjepun [eineN 4|9z |.¢
S3IYNLVIH TVHNLVYN [suueyoosejed psjepun [einieN IND|9¢ |9¢
S3IHNLVYIH TVHINLYN [suueyoosejed psjepun [elneN n4|{¥z |(Sc
S3IHNLVYIH4 TVAINLVYN [suueyoosejed psjepun [elnieN IND|ve |¥C
¢¢ HO1ld abeuleiq UuIspoj yaua mn4|2ez (¢
¢¢ HOlld abeurelg uIspo yaua IND|¢¢ |2
8 1id umouxun psjepun nd mn4joz (i¢
8 1lld umouun pajepun nd IND|(0C |0C
dioA PIOA PIOA PIOA PIOA[6L |61
dlOoA PIOA PIOA PIOA PIOA[BL |8l
dloA PIOA PIOA PIOA PIOA[LL |L1
dlOoA PIOA PIOA PIOA PIOA[9L |91
dlOoA PIOA PIOA PIOA PIOA[GL |SI
dlOA PIOA PIOA PIOA PIOA(YL  |VL
dioA PIOA PIOA PIOA PIOAIEL |EL
dIOA VN VN youail| youail (gl |cl
diOoA VN VN youadl | youaldl (L} |1
dIOA VN VN youail| youail (0l |0l
dioA VN VN youaldl | youalil |6 |6
dIOA VN VN youail| youail (g |8
dIOA VN VN youaldl | youall (L |.
dIOA VN VN youail| youail 9 |9
dIOA VN VN youaldl | youall (g |S
dIOA VN VN youail | youall [y ¥
dioA VN VN youaldl | youall e |€
dIOA VN VN youall | youallfz |¢
dioA VN VN youal] [ youal] (| |
dnoug uonejaidiajuj pouad| Aiobajen| adAl|3Ino(ixajuon

X3AdNI LX31LNOD -Z XIdN3ddV




¢ HOLId Aemxoel] [ z uewoy Aueg youa No|e9 |€9

¥1L HOLIA ainsojppuz| { uewoy Ape3 youqa B

LZ HOLId umouyun|  uewoy Ape3 youa n4{oo |19

LlZ HOLId umowiun|  uewoy Aue3 youa Ino[09 |09

¥l HOLId ainsojpuz| ¢ uewoy Aue3 youa n4{ve |65

¥ HOLId ainsojoug| g uewoy Ape3 youqa n4|0€ |85

¥ HOLId ainsojpuz| z uewoy Ape3 youa n4foe |25

¥l HOLId ainsopu3| { uewoy Ape3 youqa m4|¥S |95

¥l HOLId ainsojoug| ¢ uewoy Aue3 youa n4{vs |ss

vl HOLId ainsopu3| { uewoy Ape3 youqa nND|¥s  |¥S

LL HOLId Aemoel] [ ¢ uewoy Ape3 youQ m4|2s |€S

LL HOLIA Aemyoeu] | ¢ uewoy Ape3 youg Inolzs |zs

aloA PIOA PIOA PIOA|  PIOA|OG (LS

aloA PIOA PIOA ploa|  poA|og [0S

9 HOLIA ainsopug| { uewoy Ape3 youqQ 4|8y |6%

9 HOLId ainsojoug| ¢ uewoy Aue3 youa nolsy [8y

6L HOLIA Aemyoeil|  uewoy JejeT youqQ n4{ov |2v

6l HOLId Aemyoei]|  uewoy Jeje youa noloy (9t

. 1ld asnjoy|  uewoy Aueg Id n4{vy  |sy

,1ld asnjoy|  uewoy Ape3 ud no|vy  |vh

S3YNLYIH IVHNLYN MOJ|OH 8811 pejepun|  |esnieN n4{zy |ev
S3YNLVYAH IVHENLYN MOJ|OH 8811 pejepun|  |esnieN nolzy |[zv
S3YNLYIH IVHNLYN MOJ|OH 8811 pejepun|  |esnieN 4oy |1v
S3YNLVYAL IVHENLYN MOJ|OH 8811 pejepun|  |esnjeN noloy |ov
6 HOLId Aemxoel] [ ¢ uewoy Aueg youg 4|8¢ |6¢

6 HOLId Aemxoel] [ ¢ uewoy Apeg youa No|8e (8¢

S3YNLYIH IVHNLYN MOJ|OH 8811 pejepun|  |esnieN 4o |z¢
S3YNLVYAL IVHENLYN MOJ|OH 8811 pejepun|  |esnieN InD|oe  |9¢
¥1L HOLIA ainsojpuz| { uewoy Ape3 youqa n4{ve |se

¥l HOLId ainsojoug| ¢ uewoy Aue3 youa no|ye  |vE

0Z HOLIa umowiun|  uewoy Aues youqa n4|ze |e¢

0Z HOLld umouyun|  uewoy Ape3 youa nolze |ze

¥ HOLIA ainsojppuz| | uewoy Ape3 youqa n4joe |L€




6l HOLId Aemyoeu]|  uewoy Jeje youa 4|sz1L [£21
61 HOLId Aemyoeil|  uewoy JojeT youqa IND|zzL (221
61 HOLIA Aemyoei]|  uewoy Jeje youa n4|zzL [1Lz1
Ll HOLIA Aemyoel] | ¢ uewoy Aleg yonag ndlozl [0zl
LL HOLIA Aemxoel] [ ¢ uewoy Aueg youa 4|0z (611
8 HOLId Aemyoei]| ¢ uewoy Ape3 youg =T E
8 HOlld Aemxoel] | ¢ uewoy Aue3 youg ND|LLL [2LL
61 HOLId Aemyoeu]|  uewoy Jeje youqa EIITIE
6l HOLId Aemyoeil|  uewoy Jeje youg E1ETET
6L HOLId Aemyoei]|  uewoy Jeje youg No(viL |pLL
61 HOLId Aemoel] |  uewoy Jejen youa =T EY
61 HOLId Aemxoea] | uewoy JejeT youqa No|zZLL [2Z)LL
61 HOLIA Aemoel] |  uewoy Jejen youg nofLLL [LLL
61 HOLId Aemyoeu]|  uewoy Jeje youg TEIPTR
8 HOLId Aemxoel] [ ¢ uewoy Ale3 youg IND|601L {601
8 HOLId Aemxoel] [ ¢ uewoy Aueg youg 114|601 {801
61 HOLIA Aemyoeil|  uewoy JejeT youa Ino(zoL |201
61 HOLId Aemyoei]|  uewoy JejeT youg 141201 {901
6l HOLIA Aemoel] [ uewoy Jejen youqa D[S0l |S0L
61 HOLId Aemyoeul|  uewoy Jeje youg 114|G0L |01
61 HOLIA Aemoel] [  uewoy Jejen youg B THELD
6L HOLId Aemoea] |  uewoy JejeT youa IND|Z0L {201
/ HOLId ainsojoug| ¢ uewoy Ape3 youg l14]00L |LOL
/ HOLId ainsojpug| ¢ uewoy Ape3 youa IND|00L {001
710SdOL l0S uoneAnnd uiepoly|  jiosdoy| Jeheq|o (22
T0S9NS| WniAnjje pue WniAnjjo) pejepun| losang| Jekel|o (L2
AD01039 TVINLVYN ABojoen [eoibojoe|  |esmeN| JeAeq|o |02
9 HOLId ainsojouz| ¢ uewoy Aue3 youg 4|8y |69
9 HOLId ainsojoug| ¢ uewoy Ape3 youg 4|8y |89
9 HOLId ainsojpuz| { uewoy Aue3 youa 4|8y |29
€Z HOlld abeuleiq UIBpON yoyua 14|59 |99
€Z HOLld abeuleiq UIBpON youa IND|G9 |59
€ HOLId Aemxoel] [ z uewoy Aue3 youg n4|€9 |9




¥l HOLld ainsojouz| { uewoy Aue3 youa n4{v2L |91
¥1L HOLIA ainsojppuz| { uewoy Ape3 yoyuqa 2T EED
¥Z HOLld ainsojoug| | uewoy Aue3 youqa ND|¥SL |¥GL
G N1IM iy Aienod| ¢ uewoy Aues ulry IND[egL |e51

9 N1IM uy Aiepod| ¢ uewoy Apes Uiy IND|ZSL |2G1
¥Z HOLld ainsojpug| | uewoy Ape3 youqa m4|2¥1L [LGL
¥Z HOLld ainsopug| | uewoy Ape3 youa n4{zt1L |01
vl HOLld ainsopu3| { uewoy Ape3 youqa m4|€L1L |6%1
vl HOLld ainsojoug| { uewoy Aue3 youa n4{ezL |81
¥Z HOLld ainsojppuz| | uewoy Ape3 youa ND|LyL L)
6 HOLIA Aemxoeu]| ¢ uewoy Ape3 youa n4{iL |ovL
6 HOLId Aemyoei]| ¢ uewoy Ape3 youqa 4|yl |Gl
6 HOLId Aemxoel] [ ¢ uewoy Aueg youg ND|vL vl
8 HOLId Aemxoel] [ ¢ uewoy Aleg youa ND|eyL (el
8 HOLIA Aemyoei]| ¢ uewoy Ape3 youqa n4{evL |zy1
8 HOLId Aemyoeu] | ¢ uewoy Ape3 youqa n4f{evt [Ly1
8 HOLId Aemxoei]| ¢ uewoy Ape3 youqa n4{evL oyl
€ HOLId Aemyoeu] | z uewoy Ape3 youa n4{seL |6t
€ HOLId Aemxoel] [ z uewoy Aue3 youa IND|8EL [8EL
8 HOLId Aemyoeu]| ¢ uewoy Ape3 youa n4{ser |21
8 HOLId Aemxoel] [ ¢ uewoy Aue3 youa 4|GeL [9€L
8 HOLId Aemxoel] [ ¢ uewoy Aleg youa IND|GEL [GEL
6L HOLIA Aemyoeil|  uewoy JejeT youqQ n4fLer |vel
61 HOLId Aemyoeul|  uewoy JejeT youa m4frer |ect
6L HOLIA Aemyoeil|  uewoy JejeT youqQ n4frer |zer
6L HOLId Aemyoeu]|  uewoy Jeje youa IND[LEL [LEL
8 HOLId Aemxoel] [ ¢ uewoy Aue3 youg 4621 [0cL
8 HOLId Aemxoel] | ¢ uewoy Aueg youa IND|6ZL (621
6L HOLIA Aemyoeil|  uewoy JojeT youa ln4{szL |8z1
/1L HOL1ld Aemyoeil|  uewoy JejeT youa ND|/zZL |22)
/L HOLIa Aemyoeil|  uewoy JojeT youa n4{zz1 |9z1
61 HOLIA Aemyoeil|  uewoy JejeT youa IND|GZL |GZL
6L HOLIA Aemyoeil|  uewoy JojeT yoyua ln4{szL |vz1




L NTIM upy Asspod| | uewoy Aues upy IND|68L 681

G N1IM upy Asepod| ¢ uewoy Apes uliy l4|€S1L [881
9 N1IM upy Asspod| ¢ uewoy Aues upiy 14|zs1L {281
6 HOL1Id Aemyoel] | ¢ uewoy Aleg yona n4{s8L |981
6 HOlIA Aemxoel] [ ¢ uewoy Aueg youa IND[s8l (S8
G N1IM uy Aspod| ¢ uewoy Aues upy 4|eS1L [¥81
G NI upy Asepod| ¢ uewoy Aues upiy 4|€S1L [£81
G NTIM upy Asepod| ¢ uewoy Apes upy (st |28l
G N1IM upy Asepod| ¢ uewoy Ales upiy 4|€S1L {181
G N1IM upy Aspod| ¢ uewoy Aues upy l4{esL |osL
8 HOLId Aemxoel] | ¢ uewoy Aue3 youg m4{zz1 1621
8 HOLId Aemyoei]| ¢ uewoy Ape3 youg 4221 {821
8 HOlld Aemxoel] [ ¢ uewoy Aueg youg D221 (221
9 N1IM upy Aspod| ¢ uewoy Aues upy 14|ZS1L {921
G NI uy Aepod| ¢ uewoy Apes upiy ln4{est |s21
vl HOLId ainsojpug| { uewoy Ape3 youqa ND|vLL (VL1
vl HOLId ainsojoug| { uewoy Ape3 youqa nofezL |€21
v 1ld asnjey|  uewoy Aueg ud 4|691 (221

6 HOLIQ Aemxoel] [ ¢ uewoy Aue3 youg 4|yl [L2L
v 11d asnjoy|  uewoy Aueg ud 114|691 {021

v 1ld asnjey|  uewoy Ape3 Id nD[691 |69L

G N1IM upy Asspod| ¢ uewoy Ales upy 4|€S1L {891
G NI upy Aepod| ¢ uewoy Apes upiy 4|€S1L {291
9 N1IM upy Asspod| ¢ uewoy Aues upy 14|Zs1L {991
9 N1IM uy Aepod| ¢ uewoy Aues upiy 14|Zs1L |Gl
aloA PIOA PIOA PIOA[  PIOA|FSL [¥9L
aloA PIOA PIOA PIOA[  PIOA|ZIL [€91
aloA PIOA PIOA PIOA[  PIOA|Z9L (291

€ HOLId Aemxoel] [ z uewoy Ale3 youg 114|091 [L91
€ HOLId Aemxoel] [ z uewoy Aue3 youa IND|091 {091
8 HOLId Aemxoel] [ ¢ uewoy Ale3 yoNa 114|851 |6G1
8 HOLId Aemxoel] [ ¢ uewoy Aueg youa IND|8S1 [8G1L
¥Z HO11d ainsojoug| | uewoy Ape3 yoyua n4{vsL |21




81 HOLld Aemyoei]|  uewoy JejeT youa IND|zze |22z
9 HOLIA ainsoppug| { uewoy Ape3 youqa ln4lerz |1ee
L NTIM uy Aiepod| | uewoy Apes Uiy ln4{681 |0zz

9 HOLId ainsojppuz| ¢ uewoy Ape3 youqa li4{zoz |612
9 HOLId ainsopug| ¢ uewoy Ape3 youa l4{zoz |81e
9 HOLId ainsopu3| { uewoy Ape3 youqa ln4foiLz |21z
9 HOLId ainsopug| ¢ uewoy Ape3 youa nolaLz |9tz
aloA PIOA PIOA PIOA[  PIOA|GLZ [SLZ
aloA PIOA PIOA PIOA|  PIOA|YLZ |PL2

9 HOLId ainsojpuz| ¢ uewoy Ape3 youqa noleLz |eLe
9 HOLIA ainsopug| ¢ uewoy Ape3 youa n4{erz |z1e
9 HOLId ainsopu3| ¢ uewoy Ape3 youqa ndferz |Lie
9 HOLId ainsopug| { uewoy Ape3 youa n4{erz |ore
L NI uy Aiepod| | uewoy Aues ulry ln4{e8L |60z

G NI uy Aepod| ¢ uewoy Apes Uiy ln4{esL |80z
G NI uiy Aiepod| ¢ uewoy Aues ulry ln4{est |20z
G NI uy Aiepod| ¢ uewoy Apes Uiy ln4{esL |90z
g HOLlld asnjey| ¢ uewoy Aue3 youa ln4{gsL |soz
G NI uy Aiepod| ¢ uewoy Apes Uiy ln4{est |voz
9 N1IM uy Aiepod| + uewoy Aues ulry l4{zsL |coz
9 HOLIA ainsopuz| ¢ uewoy Ape3 youa Ino[zoz |zoz
9 HOLId ainsopu3| { uewoy Ape3 youa l4{zoz |10z
9 HOLIA ainsopug| { uewoy Ape3 youqQ li4{zoz |00z
9 HOLId ainsopug| { uewoy Ape3 youa l4{zoz |661
9 HOLIA ainsopuz| { uewoy Ape3 youqQ li4{zoz |861
G NI uiy Asepod| ¢ uewoy Aues ulry n4{est |261
Z HOLId Aemxoel] [ z uewoy Aue3 yoNa 114|561 {961
Z HOLId Aemxoel] [ z uewoy Aue3 youa IND|G6L |G61L
G NI upy Asepod| ¢ uewoy Apes Uity ln4{est |v61
G NI uy Aiepod| ¢ uewoy Aues Uiy ln4{esL |e61
9 NT1IM uy Aspod|  uewoy Aues Uity l4{zsL |z61
9 N1IM uy Asepod| ¢ uewoy Aues Uiy ln4{zsL |161
9 N1IM uy Aspod|  uewoy Aues Uity li4{zsL |o61




9 HOLId alnsojpug| ¢ uewoy Ape3 youa 4|91z [asz
€l HOlla Arepunog| ¢ uewoy Aleg youQ 4|vve [¥se
G lid asnjey| { uewoy Ape3 ud I14]6G2 €62

L NTIM upy Asepod| | uewoy Apes upy (681 |2sz

L NTIM upy Asepod| | uewoy Aues upiy 4681 L6z

Gl HOLId umouyun| { uewoy Aue3 youg ld|6%2 (052
Gl HOLlld umousun| ¢ uewoy Ape3 youa IND|6¥2C |62
€ NT1IM upy Asepod| g uewoy Apes upy lnd(62z |8¥2

€ N1IM upy Asepod| g uewoy Ales upiy 4|62z |12

€ NTIM upy Asepod| g uewoy Apes upiy 4|62z (9t

€ N1IM upy Asepod| g uewoy Aes upiy 114|622 |stve
€1 HOlIa Asepunog| ¢ uewoy Aje3 youQ ND(vve vre
9 HOLId ainsojoug| ¢ uewoy Ape3 youa 4|91z [eve
9 HOLId ainsojoug| { uewoy Aue3 youg 4|91z [2ve
9 HOLId ainsojoug| ¢ uewoy Ape3 youg 4|91z Lz
9 HOLId ainsojoug| ¢ uewoy Ape3 youa 4|91z (ovz
9 HOLId ainsojoug| ¢ uewoy Ape3 youa 4|91z [6€2
9 HOLId ainsojoug| { uewoy Ape3 youa 4|91z 8¢z
9 HOLId ainsojoug| ¢ uewoy Ape3 youa 4|91z [2€2
9 HOLId ainsojoug| ¢ uewoy Aue3 youa 4|91z (9¢z
9 HOLId ainsojoug| ¢ uewoy Ape3 youa 4|91z [sez
91ld asnjoy pajepun Id D[y |vET
91ld asnjoy pajepun Id 4|z [ecz
91ld asnjoy pajepun ud 4|z (22

L NT1IM upy Asspod| | uewoy Ales upiy 4681 Lz

L NTIM upy Asspod| | uewoy Aues upry 4681 [0z

€ N1IM uly Asepod| g uewoy Ales upiy IND|622 |622

¥l HOLId ainsojpuz| { uewoy Aue3 youa IND|8ze (822
¥l HOLld ainsojoug| ¢ uewoy Ape3 youQ 4|82z |12z
L NTIM upy Asspod| | uewoy Aues upiy 4681 (9zz

L NT1IM ujy Asepod| | uewoy Ales upiy l4|681 |(szz

L NTIM upy Asepod| | uewoy Aues upiy 4|68L |vzz

¥ N1IM upy Asepod| ¢ uewoy Apes upiy 114|852 |22




G HOLId alnsojoug| g uewoy Ape3 youa 114|682 (882

G HOLlId ainsojoug| g uewoy Ape3 youa 114|682 [282

G HOLId alnsojoug| ¢ uewoy Ape3 youa 114|682 (982

G HOLId ainsojoug| ¢ uewoy Ape3 youg Il4|682 (382

G HOLId alnsojpoug| ¢ uewoy Ape3 youa 114|682 |82

¥ N1IM upy Asepod| ¢ uewoy Apes upiy 14852 €82

¥ N1IM upy Asspod| ¢ uewoy Apes upiy 114|852 (282

L NTIM upy Asepod| | uewoy Apes upy n4(681 |182

G HOLId ainsojoug| ¢ uewoy Ape3 youg 14|82z (082

G HOLId ainsojoug| g uewoy Ape3 youg 4|82z (6.2

G HOLlId ainsojoug| g uewoy Ape3 youa IND|8/2 8.2

Z NI upy Asspod| | uewoy Aues upy nD(222 (122

SIYNLYIH TIVINLVYN MOJ|OH @8l ] pajepun|  |esnjeN IND|9/2 |92
S3YNLYIH IVINLVYN MOJ|0H 88l pejepun|  |esnjeN 41922 (522
S3YNLYIH TIVINLVYN MOJ|0Y 88l pajepun|  |einjeN No|v.2 |v.12
S3YNLYIH IVINLYN MOJ|0Y 8811 pejepun|  |esnjeN n4|v2z (€22
8l HOLld Aemoel] [  uewoy Jejen youa 4|12z (222

81 HOLId Aemxoel] | uewoy JejeT youa no(122 (122

S3YNLVIH TIVINLYN |]ouueyoosejed pajepun| |einjeN 114|692 (0.2
S3YNLYIH IVINLVYN |]ouueyooseled pejepun|  |esnjeN IND (692 (692
G HOLlId ainsojoug| { uewoy Ape3 youg I14|682 (892

¥ N1IM upy Asspod| ¢ uewoy Ales upy 14|85z (292

¥ N1IM upy Asepod| ¢ uewoy Apes upiy 114|852 (992

¥ N1IM upy Asspod| ¢ uewoy Aues upy 14|85z (592

8l HOLld Aemoel] [ uewoy Jeje youg 4|zzz [v9z

81 HOLId Aemoet] | uewoy JejeT youa 4|zzz (€92

8l HOLId Aemoel] [  uewoy Jejen youg 4|22z (292

81 HOLId Aemoel] |  uewoy JejeT youa 1141092 [192

8l HOLld Aemoel] [ uewoy Jeje yoNa IND|092 |092

G lld asnjey| f uewoy Ape3 ud IND (652 (652

¥ N1IM upy Asepod| ¢ uewoy Apes upiy IND|8ST |85¢

¥l HOLId ainsojouz| { uewoy Aue3 youa 14|82z |62

¥l HOLld ainsojoug| ¢ uewoy Ape3 youg 114|822 (952




6 HOLId Aemxoel] [ ¢ uewoy Aue3 youa no|Lze |1ze
¥1L HOLIA ainsojppuz| { uewoy Ape3 youqa ln4{6Le |oze
¥l HOLId ainsojoug| { uewoy Aue3 youa IND|6LE |6LE

¥ HOLId ainsojppuz| | uewoy Ape3 youqa n4{zie |sLe

¥ HOLId ainsojouz| | uewoy Ape3 youa ND|LLE |2LE
€ N1IM upy Aspod| ¢ uewoy Aues upy li4{6zz |oLe

Z NI uy Asepod| | uewoy Apes Uiy n4{zz2z |s1e

Z N1IM upy Asspod| | uewoy Aues upy 4222 |vLe

¥ NI uy Aiepod| ¢ uewoy Apes Uiy ln4{gsz |eLe

¥ NI upy Aspod| ¢ uewoy Aues upy l4{8sz |z1e

¥ NI uy Aepod| ¢ uewoy Aues Uiy ln4{gsz |L1e

0l HOLId Aemyoeu] | ¢ uewoy Ape3 youa li4{60¢ |oLe
0l HOLlIa Aemxoel] [ ¢ uewoy Aueg youg IND|60€E |60€
0l HOLId Aemyoeu] | ¢ uewoy Ape3 youa l4{zo¢ |8o¢
0l HOLIa Aemoel] [ ¢ uewoy Aue3 youQ IND|20€ |20€

/ HOLId ainsojoug| ¢ uewoy Aue3 youqa IND|90¢€ {90€

aloA PIOA PIOA PIOA|  PIOA|GOE [SOE

/ HOLId ainsopu3| ¢ uewoy Ape3 youa ln4{oo¢ |voe

/ HOLId ainsojpoug| ¢ uewoy Ape3 youqQ l4{90¢ |coe

/ HOLId ainsopu3| ¢ uewoy Ape3 youa l4{oo¢ |zos

/ HOLIa ainsojoug| ¢ uewoy Ape3 youqa l4{90¢ |L0¢

€ NI uy Asepod| ¢ uewoy Apes ulry l4{6zz |oos
€ N1IM upy Asepod| g uewoy Apes Uiy 4622 |662
€ NI uy Aiepod| ¢ uewoy Aues Uiy 4|62z |862
€ NI upy Aepod| ¢ uewoy Apes Uiy 4|62z | 262

/ HOLId ainsojpug| ¢ uewoy Ape3 youa IND|962 |962

/ HOLId ainsojoug| ¢ uewoy Ape3 youa 4962 |562

/ HOLId ainsopug| ¢ uewoy Ape3 youa 4|96z |v62

/ HOLId ainsojoug| ¢ uewoy Ape3 youqa 4962 |c62
LL HOLIA Aemyoeu] | ¢ uewoy Ape3 youa n4{16z |z62
LL HOLIa Aemxoel] [ ¢ uewoy Aue3 youg IND|162 162

¥ NI uy Aiepod| ¢ uewoy Aues Uiy l4{8sz 062

G HOLIA ainsojoug| g uewoy Ape3 youqa IND[68Z |682




LL HOLId Aemxoel] [ ¢ uewoy Aueg youa 114|162 |+S€
G HOLlId ainsojoug| ¢ uewoy Ape3 youa 114|822 |£S¢
8 HOlld Aemxoel] [ ¢ uewoy Aueg youg IND|zse [2se
8 HOlId Aemyoel] | ¢ uewoy Aleg yona ld[zse |Lse
G HOLId alnsojoug| g uewoy Ape3 youa IND|0s€E [0GE
G HOLId ainsojoug| ¢ uewoy Ape3 youg l4|0s€ (6t€

¥l HOLId ainsojpuz| ¢ uewoy Ape3 youa IND|8YE |8YE

¥l HOLId ainsojoug| { uewoy Aue3 youg 4|8v< (L€
¥l HOLId ainsojoug| { uewoy Ape3 yoNQ 114|8¥€ |9%E
¥l HOLId ainsojoug| { uewoy Aue3 youg 4|8v< (ste

81 HOLld Aemoel] |  uewoy Jeje youg ND|¥¥e |vre

81 HOLId Aemxoes] |  uewoy JejeT youg 4|yve [eve

¥ N1IM upy Asepod| ¢ uewoy Ales upiy 114|852 |Z¥e

¥ N1IM upy Asspod| ¢ uewoy Aues upy 114852 | L€

€ N1IM upy Asepod| g uewoy Ales upiy lid|622 |0te

¥ N1IM upy Aspod| ¢ uewoy Aues Uiy 114|852 |6€€

Z lid asnjoy| aby uoJ| appIN id 4] 2€€ |8€€

Z lid asnjoy| 8by uoJ| appIN ud nofze¢ |2¢€
S3¥NLV3AH IVHNLYN MO||OH 83l ] pajepun|  |esnjeN l4]9¢€ |9cE
S3YNLYIH TIVINLVYN MO||OH 88l ] pajepun|  |esnjeN I4|GEE |GEE
¥l HOLld ainsojoug| ¢ uewoy Ape3 youg 4|61€ |vee
¥l HOLId alnsopu3| ¢ uewoy Ale3 youa 4|61€ [£€€
¥ HOLId ainsojoug| g uewoy Ape3 youa n4|21€ |zee
¥ HO1ld ainsojouz| g uewoy Ape3 youa m4|21€ [LEE
¥ HOLId ainsojoug| g uewoy Ape3 youa l4|21€ |0€e
¥ HO1ld ainsojoug| | uewoy Ape3 youa m4|21€ |62€
/ HOLId ainsojoug| ¢ uewoy Ape3 youg 114|001 |82Z¢
¥ N1IM upy Asspod| ¢ uewoy Aues upiy 114|852 |22¢€
aloAn PIOA PIOA PIOA|  PIOA|GZE |92Z€
aloA PIOA PIOA PIOA|  PIOA|GZE |GZE
T asnjoy RJTEIN id ld|€ze |vee

L 1id asnjoy oIY)o8N Id Ind|eze [eze

6 HOLIA Aemxoel] [ ¢ uewoy Aue3 youg ln4|1ze |zze




ZlL HOlla Asepunog| ¢ uewoy Ape3 youqa ln4{8s¢ |28¢
Zl HOlld Arepunog| ¢ uewoy Aueg youa InD|9ge |98¢
ZlL HOlld Aiepunog| ¢ uewoy Ape3 youa l4{oge |s8¢
vl HOLld ainsopu3| { uewoy Ape3 youg INo|v8¢ |¥8e
¥l HOLId ainsojoug| { uewoy Aue3 youa 4{+8¢ |e8¢
vl HOLld ainsopu3| { uewoy Ape3 youqa l4{+8¢ |z8e
L HOLI1d ainsopug| | uewoy Ape3 youa nofLee |18¢
L HOLId ainsojppuz| | uewoy Ape3 youqa ln4{18¢ |ose
L HOLId ainsopug| z uewoy Ape3 youa n4{18¢ |62¢
¢ 1ld Auenp| | uewoy Aeg Id IND|[8.¢ (8¢

¢ 1lid Airenp| | uewoy Aueg ud 4|82€ |22€

¢ 1ld Auenp| | uewoy Aueg Id 4|82€ |9.¢€

¢ lid Auenp| | uewoy Ape3 Id 4]82€ |G.2¢€

Z NI uy Aiepod| | uewoy Aues ulry n4{z2z |v2¢

Z NI uy Asepod| | uewoy Apes Uiy n4{22z |€2¢

Z HOLId Aemyoeu] | z uewoy Ape3 youqa m4{rze |z2¢
Z HOlla Aemxoel] [ z uewoy Aue3 youg ND|LLE |LLE
€ HOLId Aemxoel] [ z uewoy Aueg youa IND|0.€ |02€
€ HOLId Aemxoel] [ z uewoy Aue3 youg 114]0.€ |69¢
€ HOLId Aemxoel] [ z uewoy Aueg youa IND|89¢ (89¢
€ HOLId Aemxoel] [ z uewoy Aue3 youa 114|89¢ |29¢
€ HOLId Aemxoel] [ z uewoy Aueg youa IND|99¢ {99¢
€ HOLId Aemxoel] [ z uewoy Ale3 yoNa 114]99¢ |G9¢
Z HOLId Aemxoel] [ z uewoy Aue3 youa IND|¥9¢ |+9¢
Z HOLId Aemxoel] [ z uewoy Ale3 youg 114|¥9¢ |£9¢
Z NI uy Asepod| | uewoy Apes ulry n4{22z |zog

Z NI upy Asspod| | uewoy Aues Uiy n4{22z |19¢

Z NI uy Aiepod| | uewoy Aues Uiy 4{22z |09g

G HOLIA ainsojoug| g uewoy Ape3 youa INo[6G¢E |65€
G HOLlId ainsopug| ¢ uewoy Ape3 youa l4{65¢€ |85€
8L HOLIA Aemyoeil|  uewoy JojeT youqa IND|/G¢ [2G¢€
81 HOLlld Aemyoeil|  uewoy JejeT youa ln4{zg¢ |9s¢
Z NI uy Asspod| | uewoy Aues Uity 4{22z |sse




Z HOLId Aemxoel] [ z uewoy Aue3 youg ND|¥0¥ |¥0P

Z HOLId Aemyoeu] | z uewoy Ape3 youa n4{vov oy

L NTIM uy Aepod| | uewoy Apes Uiy 114|681 |Z0¥

9 HOLId ainsopu3| { uewoy Ape3 youa n4{erz Loy

vz HOLIa ainsopuz| | uewoy Ape3 youa n4{+sL |ooy

6 HOLId Aemxoel] [ ¢ uewoy Aleg youa IND|66E |66€

6 HOLIQ Aemxoel] [ ¢ uewoy Ale3 youg IlI4|66€ |86€

6 HOLId Aemyoeu]| ¢ uewoy Ape3 youa ln4{66¢ |26€

€ HOLId Aemxoel] [ z uewoy Aue3 youa IND|96€ |96€

€ HOLId Aemyoeu]| z uewoy Ape3 youa ln4{o6¢ |s6€

¢ 1ld Auenp| | uewoy Ape3 ud 14]|8.2€ |¥6¢

S3YNLVYIH IVINLYN |suueyooseled pejepun|  |esnieN l4{e6¢€ |e6€
S3IYNLYIH IVHNLYN |puueyooseled pajepun|  |esnieN l4{ze¢ |z6¢
9l HOLId Aemyoeil|  uewoy JejeT youa IND|L6E |LBE

91 HOLIA Aemyoeil|  uewoy JojeT youqa ln4{L6€ |06€

Z NI uy Asepod| | uewoy Aues Uiy 4{22z |68¢

Zl HOlld Aiepunog| ¢ uewoy Ale3 youa InD|88¢ |88¢




NY-sIN pajepun enig|  paddiyo Apubls auoN umousun ae|d |9yl
ape|q e A|gissod ‘Buissiw [eysig vg3-0sa)\ enig|  paddiyo Apubls BUON umousjun axel4{orl
vg3-0ss\ SNYM paddiyp|  ybnos pue uy umouxun aeld|Syl
3ondis jJou Ajgissod ‘yuswbely |lews pajepun umouun uing SUON umouun Juawbelid|gyL
jenbs AjoAnelas Yoy L FEINEICEEN on|g paddiyo Apubs QUON umouyun ape|q onewsld|syL
uoloas [elpa 0aN3/0soN an|g paddiyo Ajybis SUON umouun ape|q onewsld |Gyl
Buissiw pus Jeqing 09N3J/0SON on|g paddiyo Apybis QUON umouyun ape|q onewsud-uoN|[gy L
wuogeld adAy exey Butuuiy | Vg3-0Ss\ juaidiou| paddiyo Apybls|  uybnos pue uy oe|q Jusdn|suel | ey} oYli-epelg| syl
Buissiw pus |e1sIq 09N /0SSO juaidiou| paddiyo Apubis SUON 30e|q Jusdn|suel | ape|q onewsud-uoN|[gy L
uoljoas [elpa [EINETCEEN aidiou| poo9) SUON umolq Aalb Juson|suel | ape|q onewsld|syL
09N3J/0SoN an|g paddiyo Apubys SUON umouq Aaib jJuson|suel ] ape|q onewsud|syL
Uy} pue apIp vg3-0se\ enig|  paddiyo Apybls QUON umouun SEEIR
uly} pue spipn vga3-0ss\ enig paddiyo BUON oe|q juson|suel | oeld|6¢l
Buiwwiy wioped vg3-0sa\ enig|  paddiyo Apubys SUON umousun axeld|.Lel
Buissiw [eysig vg3-0sa enig|  paddiyo Apubys SUON umousun axeld|.Lel
¢ Bulwiwiy wiogeld peyepun SJIYM paddiyo SUON umouun aeld4|9eL
apnuo Jayjel si )1 os=p Ji ybnoyye ‘Buiuwiy abps swos 08N3/0S8|\ UM paddiyp BUON umouun ape|q onewsld|og]
Alqissod osje 1nq ‘Juswyoejep-aid A|qissod ‘ebpas palspeq e seH
uonoss [elps\ O03N3/0Sd\ SYM paddiyo Apybis SUON 3oe|q juson|suel | 8pe|q olewsld|9¢L
122109 Ajleied [EINETCEE on|g paddiyo Apybs|  ybnous pue uiy 30e|q Juadn|suel | ape|q onewsud-uoN|[ogL
Buideys 8109 ‘YoIy vg3-0Sa\ waidiou| paddiyo Apubis QUON umouyun ape|q onewsud-uoN[yeL
wuope|d adAy aye)} Buluuiy vg3-0S9\ on|g paddiyo Apybis QUON umouyun ayeld|yel
yuawbel} apelq |eipaw e A|qissod vg3-0s9)\ an|g paddiyo ENOY] umouxun juswbeid|pe)
vg3-0s9\ QUON paddiyp QUON OE.|q Juadn|suel ] aeld|yel
S1eos [eSIOp 8Yjl|-9pe|q dWoS vg3-0so)\ an|g paddiyo Apubis| ybnos pue uy g 3oe|q Jusdn|suel | axeld|yeL
salnjoely abuly / deys Buinowsal wioyeld wouy 3onuys jeulpnybuo] 0ON3/0SO|\ an|g paddiyp QUON 3O.|q Juadn|suel ] ayej} uonjeusAnfal ai0)|yeL
Buissiw |eysig FENEICEE an|g paddiyp SUON 3O.|q juadn|suel ] ape|q onewsld|yEL
¢4nds Bujwioy payonojas Ajopnuo Ajqissod a)e QUON paddiyp o1y} ‘ybnoy umouq Aaib juson|suels ] ayeld|yel
Buissiw e3s1q Va3-0sa\ jusiau| paddiyo Apubls peay|ing oe|q jusonsuel | ey} i-epe|g|oct
uiyy Aiap [EINETEE juaidiou| paddiyo Ajybis SUON umouq Aaib jJuson|sues ] ape|q onewsld|ogt
CENECEE UM paddiyp|  ybnou pue uiy 30.|q Juadn|suel ] ape|q onewstd-uoN|gL |
sae)} Buluulyy Jo sleds [esiop [euondalip-ijinw ‘paing vg3-oss\ en|g paddiyp QUON )oe|q jJuson|suel | axeld|eLL
CEINEIREE apym|  paddiyo Apybls auoN umouxun ape|q onewstid-uoN|oL |
¢paysaun Ajleryed ‘uonoss [elpajy CENEIREE apym|  paddiyo Apybls auoN umouxun ape|q onewsld|ol L
uiy) vg3-osen juaidioul[  paddiyo Apybis Jeos |ewuay | 3oe|q juson|sues | SEEI
WWEXEXS | S2Inses|) "Pa| Uo paydjou ‘uonoss Jeqing oso yuaidiou| paddiyo Ajybis QUON 3oe|q Juadn|suel | uung-oloIN|oL L
19|qE)} 810D FENETCEE an|g poo9 3oIU} ‘ybnoy 0B|q Juddn|suel ] aye}} uonjeuaAnfal 810D |0 L
|29 Ajued FENECEE an|g pooo| ybnou pue uiy | umolq Aaib jusonjsuel ] ape|q onewsld|oL L
sjusaWwwo) Buneq uo1}es11099y uonipuo) X3J109 inojoo adA| IX9ju0)
pajsabbng

ANO0TVLVI LNITd MONYULS € XIANIddV




a|npou pasauenbyaye|} abie| e uo apew Ajqeqoud ‘payesbajuisiq 08N 3J/0SaN BUON paddiyo Apybis| ybnous pue uiy 3oe|q Juaon|suel | 2100 ape|g [661
O3N3/0SaN anig paddiyo Apybis SUON umouun 8pe|q dnewsld|861
vg3-0sa\ auoN|  paddiyo Apyblis|  ubnol pue uiy L %0e|q Juson|suel | SEE R
Buissiw pus [ejsip ‘Yonojes a6pae Jybl| 8|qissod O3N3/0Sa an|g paddiyd SUON oe|q juson|suel | oxel} a)i-epe|d|861L
Buissiw spus yjog 08N3J/0SaN an|g paddiyp SUON 30B|q JusdN|suel | ape|q onewsld|g61
pajepun auUoON paddiyo Apubys|  ubnou pue uiyp umolq Aalb jusonisuel | aye|} uoneono2aq|g6L
uibrew 1ybu uo yonoyal Jejeos dasys a|qissod Jo yojed |lews vg3-0so|\ QuUON paddiyo Apubis| ubnous pue ulyy umoJq Aaib Juson|suels | EYEEIERD
Buissiw pus Jeqing vg-09NT QUON paddiyo Apybys|  ybnos pue uy umolq Aaib yuson|suel ] axel4[86lL
61/ syblop 100} vg-08N1 QUON paddiyp Jeos [eway ] umouq Aaib yusonjsuel | 2100 axe|4 (g6l
Buiddoyo e se pasn osje sem Jo saye|} paonpoid 0} Ajuo papusiul i
ainsun abpa 8jnde paAINd e BuILIO) PUS SUO WOJ) POAOWSI SaMe|)
MOLIBU USYHO pUE [[BWS JO SBLIBS B UM YUnyd [ewiay} Jejnbuy
O8N3/0s8 an|g paddiyo Apybis oIy} ‘ybnoy oe|q juson|suel | oxel} 8)i-epe|d|961L
WIWZX9XSE sainsealy “ulbiew 0S|\ QUON pooo QUON 3oe|q Jusdn|suel | payonojyoy|L6L
bu ay) buoje Aem ayy Jo Led Buipuslxa yonolal pue pus ,8sniqo,
Bujwloy pus Jeqing je uopesunly anbijqo ‘e|buel} sus|eds (UH|oOIN
ouo)siyaid vg-09N1 juaidiou| paddiyo Apubis oIy} ‘ybnoy umolq Aaib yuson|suel | ESEIEIEED
J9¥e| Alqissod ‘wuopeld pawwily 86pas e y)m Ing 21y} sund
Buissiw |ejsip jo ped ‘93o|dwod AJesN [EINETCEE an|g paddiyo Apybis SUON umolq Aa1b jusonisuel | ape|q onewsld|g9l
09NJ/0SON an|g paddiyo Apubys|  ybnou pue uiyg umouyun ape|q onewsld|/91
uoljeuannfau Ajqissod ‘buideys 810D vg3-0ss|\ an|g paddiyn QuUON umouyun ayeld{z91
obewep [euonisodep Qe SUON paddiyp Jeos [ewlay ] 3OB|q JUSdN|Suel | oxel4|.91
-}sod aq p|nod jng payonojal abpa Ajgissod ‘eye|} yenbg
anojoo jully Buiieanas uaxoiq ‘ape|q abie| Jo uoloas [eIpay FENEICEER an|g paddiyp SUON 3oe|q Jusdn|suel | ape|q onewsld| /91
09N J/0SON an|g paddiyo Ajpybis Jeds [ewtay ] umouun ope|q onewsud-uoN|99 L
Jeam asn/yonojas abpa jybi| a|qissod 0aN3/0so an|g poo9 SUON umouun ape|q onewslid|99]
ouoysiyaud Jaye| Ajqissod Yoy} ‘ebie vg-08N1 an|g paddiyo Apybis Je0S |ewlay | umouyun EYETEIEED
pus |ejsip je iod payooy |jews e Buiusyibualis yonojel 09NJ/0SON SUON paddiyo Ajybis SUON 30e|q Juson|suel | payonojoy |99l
Jyb1| pue yojou |jews e yym ape|q oljewsld-uou |jews :18oiald
09N3J/0SaN aidiou| paddiyo Apubys 31y} ‘ybnoy 30e|q Juadn|suel | ape|q onewsud-uoN|[99L
Buissiw pus Jeqing [FENEICEE juaidiou| paddiyp QUON 0.l Juadn|suel ] ape|q onewsld-uoN|99L
saye|} Buluuy} Jo SJeds |esIop [BUOOBIP-INW ‘PaAINYD vg3-0ss|\ juaidiou) paddiys Apubis QUON umouq Aaib jJuason|suels | EYETEIEED
Buissiw pua [e}sIq 09N 3/0soN anig paddiyo Aybis QUON umouun ape|q onewsld| L9l
yonojal abpa auly Ao a|qissod awosg 09N 3J/0SON an|g paddiyo Apybis QUON umouyun ape|q onewsud-uoN|es51L
uoloas [elpa 09N 3/0soN juaidiou| paddiyo Aybis QUON 3oe|q Jusdn|suel | ape|q onewsld|6G1
09N3/0S9N an|g paddiyo Ajybis SUON 30B|q Juadn|suel ] apel|q onewslid-uoN |[6G1
Jeam Jo saoel} [EINETCEE SUON paddiyo Aybis SUON 3oe|q anbedo papoadg payonolay|6SL
awos pue [ejsip ay} Buole yonoyal Joully “uiblew ya| ay) dn pus
|eISIp 8y} WoJj paAowal s|jeds aiow Jo auo Ypm ayely Apinis :uung
uonoss [elpsy O03N3/0SdN SNYM paddiyo Apybis SUON umouyun 8pe|q onewsld|eGlL
Jadelos e se apew Ajgjesaqiiop e QUON paddiyo Apybls|  ybnous pue uiy 3oe|q Juaon|suel | 2100 axeld |61l

SEeM }I 91| Y0Oo| $80p Ing [einjeu A|qissod “Jejewilad jo ped
punoJe ,yonojal, [ojiesed dea)s yum |jeds pijod |ewiay) payeoioosy




uonos8s [eIpa 08N3/0Se anig paddiys Ajpybis SUON 30B|q Jusdn|suel | ape|q onewslid|zee
Buissiw pus Jeqing 09N /0SSO juaidiou| paddiyo Ajybis SUON oe|q enbedo-lwas psyoadg ape|q onewsld| €62
vg3-0ss\ QUON paddiyp| ybnou pue uy 30B|q Juson|suel | axeld|.z
pajepun auUON paddiyo Apubyg|  ubnou pue uiyg 30e|q Juadn|suel | ey} uoneoioosadls sz
ape|q a|geqo.d jo pus Jeqing 09N3J/0SoN auUON paddiyo Apubis SUON 3oe|q Juaon|suel | juswbeid|//z
uolo8s |eIpa 09N 3J/0SaN QUON paddiyn SUON oe|q anbedo-iwas payoadsg ape|q onewsld|//2
jenbs AjpAnejas ‘Yoiy L aje QUON paddiyo Apubys NIy} ‘ybnoy umoJq Aaib jJuson|suel | aveld|z.2
uoiipuod paddiyo AlaA ul Ing payoiou Alqissod 09N /0S89 QUON paddiyp QUON 3oe|q Juadn|suel | ape|q onewsld|z/z
pus Jeqinq Jeau vg-09N1 yuaidiou| paddiyp| uybnou pue uiyy 3Oe|q jusonjsuel ] payonojay |19z
ulbsew ybBu uo yonojal Jejeas das)s asIaAUl YIM a)el) Hoys YOIy |
oje waidiou) poo9 1e9s |ewlay | 3oe|q juadnjsuel ] axe|4[agz
B6goL sybiop) ‘sexe|} ai-siojleas paonpoud vg-09N1 juaidiou| paddiyp paianeq 3oe|q Juadn|suel | 2100 aye|4]ogz
0) papuajul Ajqissod ‘2100 ayely paxiom Ajjeladujuad pue Ajjeloejg
vg-09N1 SUON paddiyd Ajpybis SUON umolq Aalb Juson|suel | axeld|esz
peyepun 8UON paddiyo Apybis palajeq oe|q jusonjsuel | 8e|} uoneoiodsq|eye
pua |ejsip uo wuogeld Buijuys Buluielal ape|q pabun|d [ENETCEE QUON paddiyo Ajybis SUON 3oe|q Juson|suel | aye|} uoneuanlal a10n|etz
wuope|d adAy eye)} Buluuy vg3-0so|\ waidiou| paddiyp QUON 3oe|q Juaon|suel | ayeld|erz
abie vg3-0ss\ anig paddiyo o1y} ‘ybnoy Oe|q jusonjsuel | aeld|ere
Buiysnio abpa 09NJ/0SON SUON paddiyo Ajpybis SUON 3oe|q enbedo-lwas papoadg aye|} uoneuaanlal ai0n etz
pue sainjoely abuly Buirowal ayely uojeusanfes 8109 jeulpnyBbuoT]
palepun QuUON paddiyo Apubys|  ubnou pue uiyg umolq Aalb jusonisuel | aye|} uoneonodaq|eye
vg3-0sa)\ enig|  paddiyo Apubls BUON umouxun oxeyy axil-epeld| L ¥z
vg3-0so\ QUON paddiyo Apybis 1e9s |ewlay | 3Oe|q Juadnjsuel ] aeld|Lve
Bgy syblap “anpou palalenb/ayel; abie| e uo apew aq o} sieadde [EINETCEEN yuaidiou| paddiyo Apybis|  ybnous pue uiy 30e|q Juadn|suel | 2109 ape|g| Lz
‘0B 8} UO BUO pUE JUoJ) 8y} UO duo ‘swioje|d pasoddo om) seH
ape|q Buideys 2109 o1y | vg3-0ss|\ QUON paddiyo Apybys|  ybnos pue uy 3oe|q anbedo-|was pspoads ape|q onewstd-uoN| Lyz
WwISX0ZX L€ seinses|y 0S8\ yuaidiou) paddiys Ajybis QUON 3oe|q enbedo-lwas papjoadsg payonojey| Lz
‘yonojau Jejeos desys aaeouod Apybis pue anbijgo Apybis
yim pajeounu} spejq onewstid Jo pus Jeqing :opejq pajesund |
vg3-0sa|\ juaidiou| paddiyo Apubs 31y} ‘ybnoy umouq Aaib jJuson|sues ] aye|} uoneonodaq| Lz
vg3-0sa\ an|g paddiyo Apybis| ybnos pue uiyy umouq Aaib jJuason|suel | ayeld|zzz
Buideys 102 301y} Ing onewsld [FENETCEE QUON poo9 o1y} ‘ybnoy 3O.|q juadn|suel ] ape|q onewslid|szz
wuoype|d adAy aye)} Buluuy L vg3-0Sa\ QUON paddiyo Apybis| ybnos pue uiy 30e|q Juadn|suel | aye|d{60z
Jjsy ayeyy buluuiyy e Ajqissod - pauulyy aq vg3-0ss\ QUON paddiyo Apubis QUON Yoe|q juadn|suel | payonoay |60z
pue sabpa s}l Jun|q 0} sydwaye aaey o} sieadde jeyy ayej} MoLleN
ayel} JY-Siw Jo 8109 e wolj Juswbel peyepun QUON paddiyo Ajpybis Jeos [ewlay] 30E.|q Juadn|suel ] 3unyo [epioyouod |60z
apelq s|qissod Jo pus |ejsig O3N3/0Sa SUON paddiyo Apybis|  uybnos pue ulyL 30e|q Juson|sued | ey} 9l|-epe|g|60e
ouo)siyald Jaje| Alqissod o1y} a)nd Vvg-08N1 SUON paddiyo Ajpybis SUON yoe|q anbedo psyoadg aye|d{60z
09N3J/0SaN QUON paddiyo Apubys|  ubnou pue uiyg umouq Aaib juson|suels ] ape|q onewsld|60z
aye|} Bulwwi | pajepun QUON paddiyo Apubis QUON umouq Aaib jJuson|suels | ayeld{60z
¢ ey} uoneuaanfas - wiopeld payade) e seH vg3-0ss|\ juaidiou) paddiyo Apybis QUON umouq Aaib juson|suels | ayey ayi-epeig|60z
09N3/0SON uaidioul|  paddiyo Apybis oIy} ‘ybnoy oe|q Jusdn|suel | ape|q onewslid|50z
pus [ejsip je sulewsal yalym O9N3/0SeN anig paddiyo Apybis o1y) ‘ydbnoy umouun dpejq diewsld|70e
Jo ped ‘wuope|d ajeuannfes 0} papuajul A|gissod ‘3o1y} Inqg dleWSId
Buissiw e3s1q 09N3/0saN enig|  paddiyo Apybls oIy} ‘ybnoy umouxun ape|q onewstid-uoN|66 |




Buissiw pus [eisiq [SEINETCEEN paddiyo Ajybis SUON umouyun ape|q onewsld +
vg3-0sa\ paddiyo Ajpybis 1e9s |ewlay | 3Oe|q jusdn|suel ] ape|q onewslid +
CENEEE paddiyd Ajpybis BUON 3Oe|q juadnjsuel ] ape|q onewslid +
vg3-0sa\ poo9 31y} ‘ybnoy 3Oe|q juadnjsuel ] ape|q onewsld-uoN +
vg3-0sa\ paddiyo Apybis QuoN 3oe|q uaodn|suel | ape|q onewsld-uoN +
payepun paddiyd Apybis Je9S |ewlay | 3OE.|q Juadn|suel | 9e|} UoledI029Qg +
¢juoissnosad vg3-0se|\ paddiyo Ajpybis 31y} ‘ybnoy 3oe|q Juadn|suel | ENTE +
J0 qIng punoJe Buisiom Alepuodas asiaAul dwos A|qIssod
Buissiw [esip ‘Buideys 2100 ablie [EINETEEN paddiyo Ajybis SUON 30e|q Juadn|suel | ope|q onjewsld-uoN +
vg3-0sa)\ paddiyo oIy} ‘ybnoy umouq Aaib jJuson|sues ] ENTH +
WWGX0ZX09 S9INSESJ 'PUS JEGING WO} PAAOWSI Uda( [S=ET] SUON paddiyo Apybis QUON 3O.|q Juadn|suel ] payonojey|//¢
os|e aAey sayej} aI|-uling om | “Janelbiaoiald e se asn Bunsabbns
abewep abpa yum yonojal idnige Ag pajeouns) Ajanbijgo
Apybiis pus |eysip yim ape|q oljewslid-uou :apejq pajesund |
Juswbely eysiq pajepun QUON paddiyp| uybnou pue uiy 30e|q Juson|suel | yuswbeld|s/¢e
¢Bununiq Joy Alqissod [EINETCEE on|g paddiyo Apybis| ybnous pue uiy )oe|q juadn|suel | payonoyay|//¢e
- snonuis Apybiis pue Jeaul| si Ing siedelos 1oy pasn jeyy o} Jejiwis S|
yonojey "yealq Buoje usyepapun yonojal Jejeas des)s ‘aAIsusxe
uum Ajjesere| Jiids sey jeyy apelq Jo dxel) -eoa1d payonolal ppo
CENETCEEN an|g paddiyd Ajpybis SUON 3OB|q Juadn|suel ] ape|q onewslid|9/¢
Buideys 8109 Yoy [EINETCEE on|g paddiyo Apybis|  ybnous pue uiy Yoe|q Jusdn|suel | ape|q onewsud-uoN[9ze
pazijn Ajiaeay / payonojas abpa Apyb| Ajqissod [EINETEE on|g paddiyo Ajpybis SUON 30e|q Juadn|suel | ape|q onewsld|oze
S8U09 uejzuaH padojaaapun Auew ‘wiopeld apim oIyl Vg-08N1 SUON paddiyp| uybnou pue uiy umouq Aaib jJuson|suels | ayeld{as¢
ayely Buluuiyy Jo paAInNd ‘uly ] vg3-0so\ juaidiou) paddiyp Jeos [ewlay] 3OB|q Juadn|suel ] aeld|z.e
vg3-0sa|\ anig poo9 3oIY} ‘ybnoy 3OE|q Jusdn|suel ] ape|q onewstd-uoN|(zze
uoloas pus Jeqing 08N3/0SoN an|g paddiyo Ajybis QUON 30B|q Jusdn|suel | ape|q onewslid|z.¢




sjuawbely julls uing Ajiaeay |lews om) pue ajqqad 1ulll [elAn|e uing Aj@lelapow abie [elIAn|IV|SLZ € Qce
sjuswbely jullj Juing Ajineay om | Yoy ‘ybnoy|(Lg Z 191
wawbely il Juing AjinesH| Jeos jewuay] (26 L 08¢
juswibeuy jully Juing Ajg)esapo BUON|6S | 192
wawbely i) uing AjinesH| Jeos jewuay] [og L 651
juswbedy July Juing AjinesH BUON|/ L ol
juswibey july Juing AjinesH SUON|E| | v0l
sjuUsWWo) X9MO09) (6 ‘3m) (rou)| 3IxaU09H
jull4 yuang| juild yuing

ANOO0TVLVI LNIT4 LNHNT ¥ XIANIddV




pa)Jom Ajajelaqiiap JI urenaoun ybnoyye aoepns JoLaxa|g L g8¢ee

yioouws Jo yojed |jews Buluiejal suoispues snoal|is UMOoIq Ysippal Jo Juswbel) [[ews
s$90BLINS Pa)yJom A|SNOIAQJO OU ‘BuoljSpues snoadl|is Jo Juswbel) 8|qqoo papunod juing|sg| L zee
$90BJINS PayIom A|SNOIAGO OU ‘BUOoISpues snoadl|Is JO Juawbel) 8|qgqod papunol juing|yiz L zee
"90BLINS PAYJO0WS JOU 1Ng Jej} SUO YIM pue umoid piw o) aoeuns ayl|L /6 Z 9G¢

UO PasIpPIXO BuUOo)}SpUBS YoLI-Uuodl oe|d Jo (om) ojul usxolq Ajjuaoal suo) syuswbel) abie| om |
$90BLINS Pa)yJom A|SNOIAQO OU ‘Buo)}spues snoaal|is Jo Juswbel) 8]qqoo papunod juing|gos L ez
$90BJNS Pa)IoM A[SNOIAQO OU ‘Buoispues snoadl|is Jo Juawbel) 8|qqod papunol juinglzez L 122
$80eLlNS|0¢ I lcc

pax)Jom A|SNOIACQO OU ‘BUO)SpUBS SNOaI|IS JO (OM] OJUl U 0. AJusoal) 8|qqoo papunod Juing
S90BLINS Pa)JOM A|SNOIAQO OU ‘BUO0)}SPUBS SNOJI|IS JO 8]qqoo papunod juing|L 8z L 661
paxiom|/92 3 661

Aj@jelaqiap Jl uienaoun ‘}ooe) PAYI00WS B Y)IM SU0ISpUBS SN0SJI|IS JO 8]qgOo2 papunol juing
paJom Aj@1eiaqiap Il ulelsaun ybnoyye aoej pue abpalze L 0.1

J2)N0 PayooWs B Y)IM 8U0}SpUBS SN082EDIW SNOaJIJIS JO ge|s juing Ajqissod e Jo uswbel
1uing Ajgissod ‘suo)spues snoaoeoIWw SN0d2I|IS JO 8]qgqoo papunod able| e Jo Juswbel|Lg| L 0.1
pa)Jom Ajajelaqiiap JI urepaosun ybnoyye sabpa Jaynolzzz L 0/l

PaY100WS OM] UYlIM SUOISPUBS SN082EDIW SNO0aIIs JO ge|s Juing Ajqissod e Jo uswbel
wing Algeqoud ‘euolspues pas a|qeuy Jo ajqgad papunos 819jdwod JeaN|/0) L 651
saoeLINS payJom A|SNoIAgO ou Jng Juing sieadde ‘e|qqoo papunod e Jo sjuswbel) aay] [g9 € ol

uonduosag ()| sjuswbeuy| 3xa3u09
ybram "ON

dNO07TVLVI IANOLS :S XIAN3IddV




A olypjoeN Apes| L € |€ xd al o ¢4 L Lid lid|ece |vee
A olypoaN Apes|L 344 € |C Xa jul <] 4 4 L Lid lid|€ce [vee
é OIUN|oeN G¢ |9 o L4]1€ HOL1Id| HOLId|96E |S6€
é 08 0G- 05€ "0 8By uoJ| SPPIN 1 1 ys{ LOHO ¢ lid lid|zee [8€E
é 08 0G- 06€ "0 8by uol| a|ppIN ¢l | ys| LOHO ¢ lid lid|Z€€ |8¢€€
é 08 0S- 0G€ "0 9By uol| a|ppIA 4 3 o 0| c¢ld lid|zee [8€E
é 08 0S- 0G€ "0 9By uou| 8|ppIA X8| joos|vl |1 xd sd| o 0| cld lid|Ze€ |8€€

dNO0TVLVI AYT1L10d JIHOLSIHIYd -9 XIANIddV




os fov o Apog uobeiilz s Jdngsel fze1

00L-0vav ool for o fpog| umowwunlzy e Moso|sel |ogr
oz fov " ng | i poyess pr ser|s J sofies |ver

o, fov o Apog|  umowyun|e ) 1o0|ieL |reL

0. lor o Apog| wuoypssoplzy |1 1ofies |ver

0-0vQV o, for o fpog|  umouun|y V xos4[iel [ver
0-0vQV o, fov o fApog| wuoypssoplsz |1 1ofies et
o, fov Apog Joueps ng o Apog erley e volies et

o, fov o Apog erley e voliel |ect

oot for | i vz serjel 3 T13Hs el fesr

o, fov | i Peag %oy} ‘PasN erhz |1 1ofier et

o, fov o Apog ser|s1 ) 1ofier eer

0£-0vQV o, fov o Apog serls ) soliel |eer
0£-0vQVY o, fov | 210y PoIOO o Apog serle ) volezs |ogt
o, oy o fpog|  umowiun|e ) sixolezt |oel

0£-0vQVY os_fov o Apog| wioypssoplyl |z x0s2|sz) |ez1
0£-0vQVY o, fov o fpog|  umowiun|g ) 1ofees |iz1
000 o o fpog|  umowyun|y ) Mmosolezs |izL

o, fov o Apog serlzL ) 8ol211 811

0-0vQV o, for J Apog| wuoypssopploz |1 100[211 811
00L-0vQV. o001 for J fpog|  umouun|s ) MosOfvLL otk
os_for J Apog| wuoy pasojp|o} ) Jdngles) fery

08-0rav os_for o wi Bugoos’ us SoUl| oy Pa|oo. 2z l6L |1 1 PapUNoJ ‘papiang ‘paoaN erlez |1 1ofers et
os _for sz for |1 1 Ly papUNoJ papiana joau Buo erjov [z asyiafer) e

os_for 6L [ez |1 ou Wi papesq ‘payosN erles [yl ._mx._mH_N: 1l

o, for [ Apog| wuoypssoplez s ooleL) et

o, _|or Soul| Zyioy Pa|oo. [ Apog Zer|s) J sofeL) ey

os_fov o Apog| wuoypssoplzy v 1olers e

o, _for sz |o | q 4| wuoypesoipfyz |1 1ofeLs et

o, _for | q g4 erlvz [z oofeL) et

o, _for [ Apog| wuoypssoplys s 190fzL) et

o0l for [ Apog erlsy v MmosofeLl et

00L-0vQV. o0l for J fpog|  umouun|e J J4ng|iil fory
00L-0vQV o0l for J fpog|  umowyun|z J x0s4|201 {901
o, _for | 1 peaq [ewiaixe ‘peysns oau pajddry ser|ie J 9ofoos 101

ool for sLfv | 1 papeaq osu bu Zerl6l | 1ofoos 1ok

ool for or [y |1 1 papeaq ‘payoeN Zer)s J 2ofoos 101

o0l for | 1 papeaq ‘payoeN Zerle J €ofoos |1o1

o, _for 2L [sr | ¥ 1y Zerlvy J 90foos 101

0-0vQv os for 2L fer | 1 Pesq [lews oeu Joys Jerve V €ooos |1ob
os for | . wy pesq p: Zeroy J 1ofoos |10k

os for sy [or |1 ¥ 1y erjog e 9ofoos |1ob

os for | q g4| oy pssoip|g J €oloos |1ob

os for soul| penooin o fpog terls ) 1ofoos |10k

os for us aull penooID o fpog erlsy  [1 1ofoos |10k

os for o fpog erlsi f21 9ofoos |1ob

o, fov o fpog serfos  [o) sofoos |1ob

oz |ov e [s | q g4 erlyy [z 1ofoos |ron

o, for o Apog serlecl  [6 1oloos |rob

o2 |or o Apog| wuoypssoplgg |6 ymoloor |rol

o, for sy o | q gd| wiojpesoplsz |1 voloos |1o1

o, |ov o fpog| uuoypesoiofzsy [se aixoloos 1ok

oos o o Apog| wuoy pasoio o) J 44ng|ool [io1

jnpoid | syepjods % | ewp eig °
upy | xeuog sajoN a1] a3 [ana| ocormn Mn 20| 920 28g oseg | osed | % |wny| ANW | g'5US™ adAL uuod | (BBm [ oN | ouges || eon

INO0TVLIVI AHIL10d NVINOY . XIANIddV




Aigeqoid 001 os o Apog uobel4|g9 | MM|zSL |99L
SOA o0 |os Y 2H uoBel4)o} J 44n8 110|zsk |994
SOA o0 |os Y 2H uobel4|ge ) 44n8 110|zsk |99t
SeA 00t [os y 2H uobeyd[ze | 44ng 11D|zs) 994
SOA o0 |os Y ZH uobel4 oy J 44n8 110|251k |99t
SOA o0 |os Y 2H uobel4|99 J 44n8 11O|zsk |99t
SeA wbrens|ool |os y 2H uobe|d[zg | 44ng 11D|zs) 994
SeA 00t fos y 2H uobe|[og | 44ng 11D|zs) 994
SeA 00t [os y LH uobe|4[oe | 44ng ¥olzsL |99l

og_[os sz_[s1 J 1y Jerfzs | 10[es) |99k
mvaafos |oe us Bez6iz pasioul ‘Uopioo ulyxz ze |v1 o4 peaq |[ews ‘yoeu ou rerfoez |1z SIXO zdfest |99l

Aigeqoig o8 _[os Apog Joysx3 8 o'q a4 erfsiz o 44ng 60|25 |99l

00t [os oL [s1 J Wy papeaq ‘pexyoeN Jerfzz | 60|zl 994
004 for o Apog|  umowun|ii € yO|zs) 994
08 |ov Apoq Jouaxg pajoo] 0| Apog Jer|oz 1 90|25t [99L
00t fos o Apog|  umousun|s | €0|zs) 991
00t [os o Apog erfeg s 1D|es) |99k
Aigeqoid| 00L-0sQV 004 fos o Apog| uwoy pesoip|ye € 44ng yolest |sol
004 for o Apog|  umourun|s | 90|zs) |sor
004 for o Apog|  umouun|y | yO|2s) |sor
o, _for o Apog|  umoudun|g 4 44n8|es) |sor
00t fos o Apog|  umowun|si € Mmmlest |sol
004-0¥QV 004 for o Apog|  umouyun|g | 200|vs) |voL
o, _for 89 o Jor oz g0l PauSXolY) ‘PaLIaNe ‘PaxoaN erlpiy |2 yO|8sL |65t
004 fos o Apog uobeyd[6} ! MYA[esL |est
o, _for puEq paquiod) o Apog terfsz | Lo|8s) |65t
08 _for y slpueH uobel |6 | SIxo|ssl |6St
08 for o Apog|  umouwun|o} € 44ng|sst |65t
08-07AV 08 _for o Apog|  umouwun|tz 14 9o|8s) |65t
08 _for o Apog|  umouyun|g | T13Hs|8s) |65k
004-05QV o, _for o Apog|  umouwyun|z J €0|vS1 261
0ot fos o Apog|  umouyun|y J MOS4|vSt |21
004-05QV 00t fos o Apog|  umowun|ie S Lo|r2L |95t
00t fos o Apog|  umoudun|g € MOSO|rLL [ost
001 |os ol Wi papon3| uuoy pesogloz  |g MOWSH|p2L |9t
00t for o Apog|  umourun|g [4 44n8|r2) fos)
004-05QV 00t fos (49 4 J P3puNol ‘paLians ‘paxosN Zerf9 J MOWSH|p2L |sst
00t for o Apog|  umouun|z J SIXO|v2L |sst
004-090Y 00t fos 1 P3puUNOI ‘paLIaNS ‘Pa%IIN terfg J 1olest |evL
o0 |os o Apog|  umoudun|i | MOSD|eLt [6rL
00 |09 o Apog|  umoudun|e 4 sIxolesl |6yt
oz |09 o Apog eUELON |9} J MMmesL |ert
004-05QV oo |os o Apog| uuoy pesoip|oe | MOSD|eLt [srL
00 |os o Apog|  umouun|z | S4x0lest [svlL
001-0vAV 00t for o Apog|  umowun|ii S Lo|rpl |ovt
oo |ov pally oy |v) o4 Wy papesq ‘payoeN erfegl |41 yO|ppL |ovi
o0 |os o Apog| wuoj peso0|g J Mm|pyL |ovt
08 _fov us USES [£JU0ZI0Y PBJ0OL UOPIOO UlyL o Apog| erfiy | 60|rrL |sth
004 fos %08u/Apoq JoLex3 uopioo ‘spueq pajidlee |8 s, ez q'ou Papeaq ‘paxoaN ‘wnipsiy rerfees  [s2 60|rpL |sth
004 [os el [ot 1 PapUNOI PLIaAS ‘PaXOaN | MOSO|vhL [svlL

Aigeqoid| 001-05aV 00t fos oz |8 o'q'y Apog| el SAMM|prL |spl

Aigeqoig 004 fos zz_|z1 ou_ 1 papunoy ‘pexoe 3 SIXO €0|prL |svL
SeA 004 fos sz_ |1 W__ vl 14 SIXO ¥O|vrL |svL

02-0yQV o, _for o Apog| uuoypesopplvz |8 ddnglev) oyt
0£-0£QV oz _foe 1 Joeaq ung Joyeag|6 4 ﬂ_m? €1
or |ov o Apog| uwio} pesojo|sz | _o_m? €1




08 wy Japun wu ybudn| uuoy pasojn | SIXO 8olest |ogl

Aigeqoid| 00L-0sQV 004 o Apog| uuo} pesoy & 44ng 9olest ogl
Aigeqoid oot y WH uobeyd| ' 44ng yolest |ogl
004 o Apog| uuo} pasoy z SIXO eolest |ogl

00} Apoq Jouaix3 o Apog Jep 4 SIXO Lofest |91

004 o Apog| uuo} pasoy | d4nafest fosl

Aigeqoid| 004-05QV 00} Apoq Jouaix3 o Apog| uwoy pasoy | MM|es) 921
Aigeqoid 00} Apog| uwoj pasoy 9 MM|eS) 921
004 o Apog| uuo} pasoy S o) ed % P71

004-05QV 004 o Apog|  umourun € MOSO|rhh [12L

001-0vQY 004 o Apog| uwoy pasoy | SIX0|69L |0sL

004 ) Apog| uwoy pasoy S Jsy1g 1ojest [sor

SeA 004 o Apog uobeyy ol MM +D[est [s9L

SeA 004 vl uobe)y | 44ng 8o|est |89l

SeA 004 vl uobe|y | 44ng 8o|est |89l

seA| 001-0sav| o004 vl uobe|y 3 44ng 80est |89l
Aigeqoid| 00} Apog uobeyy £Z 44Ng 8OeSL 891
004 se |zl a4 Jep | SIXO 6D[est [891

004 e |8 g4 umouyun | Isy19.80|es) |291

004 PapuNol ‘payians ‘paxosN Jer, 4 Isy18 1DJes) |291

004 Apog| uwoy pasoy | Jsyig 9olest [zo1

004 Apog|  umousun | 2oD[es) |291

001-05QV 004 Apog|  umousun & sy 1DJes) 291

o Apog Jer| 4 2049|es) |29

004 Apog Jep | MOsD|est [291

004 Apog| uwoj pasoy | MOSD|est [291

Algeqoig 004 LH uobe)y | 44ng zofest /91
Algeqoig 004 Apog|  umoudun g 44ng yolest |z91
Algeqoig 004 gYd| wioj pasoly | 44ng zofest 291
seA yafool Apog Jep 6 SIXO L1ofzst |99t

004 us Jejngoj Jep | SIXO L1ofzst |99t

004 ! peaq |[ews ‘paxoaN Jep | SIXO 1ofest |99t

004 | 1papunol ‘papians ‘pasoaN Jep | SIXO 1ofzst |99t

004 H09N ! 2] Jep | SIXO 1ofzst |99t

004 | peaq |[ews ‘paxoaN Jep 4 SIXO L1ofzst |99t

004 ! Ll papeaq ‘paxoaN Jep | SIXO 1ofest |99t

004 | Wl pajjo ‘PaxosN Jep | SIXO 1ofzst |99t

0oL | peaq pajjol ‘paxosN Jep 4 SIXO L1ofest |99t

ook sz |o | ad Jep | SIXO 1ofest |99t

0oL | a4 Jep | 80|21 |99t

ook us | yinow apim| Jep € SIXO 1ofest |99t

SOA aidwexs se mesgfooL | vi uobel4 6 Mmfest |ooi

SOA 0oL | \H uobeyy | Mmfest |oou
SOA ook | \H uobeyy | Mmfest |oot
SeA| 004-05aV| 0oL | \H uobeyy 4 MMm[est |oou

SOA 0oL | Y uobeyy | Mmfest |oou
S9A 00} Apog uobe|y L MM|ZSL [99L
SeA sen yialool Apog uobey4 89 MM[zs) 991

SO\ seA Jaloot Apog| wuoy pasojo 92 44N9 SO|2sL 991
Aigeqoig 004 J il uobel4 | MM|es) |99L
Aigeqoig 004 y LH uobe)y | 44ng ¥olzsL |99l
Aigeqoid 00} y LH uobel4 | MM|es) |9gL
Aigeqoig 004 y LH uobe|y | 44ng ¥olest |99l
Aigeqoig 004 y LH uobe|y | 44ng ¥olzst |99l
Aigeqoig 004 y LH uobe|y | SIXO yOfzst 991
Aigeqoid 0oL o Apog uobe|y 3 MM[zs) |99t




5

Aigeqoid 004 [os pal| Lz o'q o} pasold |6 L MM ZO|zst [16L
oot fos o Apog| uwoy pesoio|iz | 1oJest 161

08 [os o Apog| uuoy pesoip|ge 8 0L0|es) |16t

SeA| 004-05aV| oot fos y 2H uobey3[99 4 44ng €ofest |osl
SOA oot fos slpuey e | uo Jepowyep swog y 2H uobey3[s9 | 44ng €ofest |osl
SeA| 004-05aV| oot fos o Apog uobeyd[sy € yO|zsL o6t
oot fos o Apog serfis | 1o|est |osk

SeA 00t fos o Apog uobeyi[z9 B Mmlzst |ost
Aigeqoig 00t [os o Apog| uwoy pesoip|se 9 44ng 80|est sl
Aigeqoid 00} _|os [ Apog uobel4|e0l |9z 44Ng €0eSL |88L
seA| 001-05av] 00t [os o Apog uobey[oe | 44ng 8o|est |88l
SeA 00t [os y ZH uobeyd[e | 44ng 11D|zs) |81
SeA 00t [os y ZH uobeyi[e | 44ng 11D|zs) |81
SeA 00t fos y 2H uobeydfz) | 44ng L1DJzs) |81
SeA 00t [os y ZH uobeydfsz | 44ng L1DJzs) |81
SeA 00t fos y ZH uobeyi[g | 44ng L1D|zs) |81
SeA 00t [os y 2H uobey[}} | 44ng 11DJzs) |81
SeA 00t fos y 2H uobey[y} | 44ng 11DJzs) |81
SeA 004 [os y ZH uobeydfsz | 44ng 11DJzs) |81
SeA 00t [os y 2H uoBeyfoz | 44ng 11D|zs) |81
SeA 00t fos y 2H uoBeydfsz | 44ng 110Jzs) |81
SeA 004 [os y 2H uobeyd[s} | 44ng 110Jzs) |81
SeA 004 [os y 2H uoBey[oz | 44ng 110Jzs) |81
SeA 00t [os y ZH uobeyd[ee | 44ng 110Jzs) |81
SeA 004 [os y 2H uobey[gz | 44ng 110Jzs) |81
SeA 00t fos y 2H uob | 44ng 110Jzs) |81
SeA 004 [os y 2H 44ng 110Jzs) |81
SeA 004 [os y 2H 44ng 110Jzs) |81
SeA 004 [os y ZH 44ng 110Jzs) |81
SeA 004 [os y 2H 44ng 110Jzs) |81
SeA 004 [os y ZH 44ng 110Jes) |81
SeA 004 [os y 2H 44ng 110Jzs) |81
SeA 004 [os y 2H 44ng 110Jzs) |81
SeA 004 [os y 2H 44ng 110|zs) |81
SeA 004 [os y ZH 44ng 110|es) |81
SeA 004 [os y ZH 44ng 110Jes) |81
SeA 004 [os y ZH 44ng 110Jzs) |81
SeA 004 [os y 2H 44ng 110Jzs) |81
SeA 004 fos y ZH 44ng 110Jes) |81
SeA 004 [os y 2H 44ng 110Jes) |81
SeA 004 fos y 2H 44ng 110Jes) |81
SeA 004 [os y LH 44ng zofest /81
SeA 004 [os y LH 44ng 110|zs) |81
SeA 004 [os y LH Mmlest 281
Agkep 00} _|os HS paiiy Ssz_|9L 1 308U ou - g, SIXO Lofest |81
aqken 004 [os 1 Ly papeaq ‘paxoeN terfe | SIXO 1ofest 281
agken| ooL-0sav 004 [os us e o Apog terfey | SIXO 1ofest 281
agken 004 fos S pajooL si foz 1 peaq pajjol ﬁ@_om_m_ terfig | sIxo oiofest 281
o8 [os Pl o Apog terfez 14 44ng 010|es) |81

SOA 00t fos o Apog uobeidfege  [sz MMmlest /81
004 fos el |ve 1 Ll papeaq ‘paxoaN terfse | SIXO ofest 281

(L (] o %om_ o} pasol0 |62 € d4nafest fz81

00t fos Apog Jousix3 o Apog Jerfoe & SIXO 1Dfest 281

001 |og o Apog|  umowun|ol z sixo|ssl |98t

001-05QY/ 00t [os o Apog|  umowyun|el 6 MMm[ssl ol

00t fos sl [s1 o4 peaq JejnBue ‘papiane ‘payoaN terfi6 S sIxo 8dfest ogl




SOA 00 |os | y \H ) MM ZD|est |e6L
SOA 00 |os | y \H | 44ng zolest [e6)
SOA 001 |os | y \H J 44ng zolest [e6l
SOA 001 |os | y \H J 44ng eoles) [e6)
SOA aipuey uyiiews|ool os | y \H | 4ng 80|es) |6t
SeA yonpoud uppf jo ejduiexe se mesafool [os o6 [8 |1 J sdwinis ajpuey z ‘v uoBeld|gs J 44n8 9o[es) [e6l
SeA 00t fos st fev v J vl uobeli[e | 44ng ¥Olest |e6l
SeA adwexe up se mesg|ool |og s [zv |1 o'y LH 'VL uobelifsoz s 44ng 9olest |e6l
SOA aidwexa upy se mesafool fos ze o |1 yu LH 'VL uobeidfel, [z 44ng ¥olest |e6l
SOA 001 |os o dwmys spuey uobBel4|, | 44ng zolest |e6l
SOA 00 |os o LH dwnjs sjpuey uoBel4|ee | 44ng 80|est |e6l
SOA 00 |os o Apog uobeyd[ip | 44ng 80|est |e6l
SOA 00 |os o Apog uobeyd|y) | 44ng 80|est |e6l
SOA 00 |os o Apog uobeyd|y) | 44ng zolest |e6l
SOA 001 |os o Apog uobey4[o) | 44ng 9olest |e6l
SOA adwexa se metp aghew |00l |og $08N UOPI0O UIY) Z. o Yoou uoBel4|ge | 44ng 80|est el
SOA 00 |os o Apog uobeyi[sz | 44ng 60|est |e6l
SOA 001 |os ¥08N UOPIOD UIY) Z. o Apog uobe .|_.E | 44ng solest |e6l
SOA 00 |os ¥08N UOPIOD UIY) € o Apog uobBel4|eg S 44ng 80|est |e6l
SOA 00 |os o Apog uobeyd[6) | 44ng ¥Olest |e6l
SOA a|dwexe upp se mep ogken[ool fos $08N UOpJ0D Uy} € o Apog uobeijos, ol MM 8D|est |e6)
SOA 001 _|os o Apog uobel3|og 14 MM pO|est |e6)
SOA 00 |os ze o | q a uoBeld|ee J MM 8D|est |e6)
SOA 001 |os 8L s | q a uobedfs J SIXO £0[esl |e6l
SOA o001 |os sl lob | q a8y uobel|6 J 44ng 8olest [e6l
SOA 00 |os € |9 | q ay uobel|, J d4ng eolest [e6l
SOA 00 |os o |8 | q 8y uobel4)65 J 44ng 6D|es) [e6l
SOA 00 |os o %om_ uoBeld|Lz J SIXO vO[est |6l
SOA 00 |os 0o Apog uoBeld|/e J SIXO vO[esl |6l
SOA 00 |os o Apog uoBeijlige  [s1 MM 9D g5t |e6)
SOA 00 |os o Apog uobel|so, |ee 44n8 voles) [e6l
SOA 00 |os o Apog uobeldlzve |12 4408 9oles) [e6l
SOA 00 |os o Apog uobeld|soy |1y J4ng 8oles) [e6l

001-05QV/ 00 |os o Apog| wuoy pasoio|g ) SIXO 60251 |26l

SOA 001 |os | y \H | 44ng eoles) [i6)
SOA 00 |os | y sipueH ) 44ng solest [ie)
SOA 00 |os | y 2H ) 44ng soles) [ie)
SOA 00 |os | y 2H ) J4ng eoles) [ie)
SOA o001 |os | y \H ) 44ng soles) [ie)
soA| 001-05QV o001 |os | y \H z 44ng voles) [iel
SOA 00 |os | y 2H J 44ng solest [ie)
SOA 00 |os | y 2H J J4ng eoles) [ie)
SOA o001 |os | y 2H ) 44n8e0|zst |16l
SOA o001 |os | y 2H ) d4ng eoles) [ie)
001 |os oL vz i 1 Wy papeaq ‘payoeN J SIXO L0[zsL |16l

o001 |os o e i 1 PapuNOJ ‘paliane ‘pexosN serfo J SIXO 80251 |161

Aqeqoid myelb ojoyd/meiajool |os Jouex3 PayoleIos X, o Apog| uioj pasoip|ee | 44ng sofest |iel
001 |os | q ad|  umouyunfsi | SIXO 20|25l |16l

001 |os pajooL o Apog Jer|ge [4 SIXO L0fzsL |16l

00 |os Apog Joueixg paidjos |8 | q a4 Jer|9g [4 SIXO 60251 |61

Aqeqoid 00} _os o Apog uof | 44ngzofzst [161

SOA o001 |os se oo [sr far |b y'q'ou LH VL uob 4 MM LD|zst 161
001 |os o %om_ Lo} pesoio |z¢ J 44ng 9ofes) [ie)
00t fos o Apog| uuoy pesoip|zg & 10[zs) |16L
00 |os o Apog|  umouwun|is oz 44ng 8ofest |16l
001 Jos o Apog Jerfvs | sIX0 1ofest |16l




SOA seA yp Ilefoor |os o Apog uobeid[yo6  |oit 44ng 9olest |261
SOA| up Jo aduiexa se meia|ool |os ze o b J Vi uobeyd[68 | 44ng 80|esL |261
SOA oot fos | J L'V uobeydfg | 44ng zofest |261
SOA 001 |os o dwinjs sjpueH uobeld|6 | MM €D[es) |61
SOA oot fos 8l [v1 |1 J VL uobeydfiz | 44ng 9olest |261
SOA oot fos or fv1 |b J vi uobel4|pe 14 MM ZO|est |26
SOA 00} |os | y LH uobeld|g| | MM 8D[es) |61
SOA 00l |os | y LH uobeyd[ip | 44ng 8olest 261
SeA 00t [os | y LH uobeyd[sy | 44ng 1ofest |z61
SeA 00t [os o dwnjs sjpuey uoBe|4 |9 | 44ng eolest |z61
SeA 00t [os o duwinjs sjpuey uobel4|6| | MM 8Dest [261
SeA 00t [os o Apog uobBe|4|oz | MM 8Dest |61
SeA 00t [os o duwnjs sjpuey uoBei4|9| | MM 8Dest |61
SeA 004 [os o duwnjs sjpuey uobBel4|gy | MM €Dest |61
SeA 00t [os o duwnjs sjpuey uobBel4|gz | MM 8Dest [261
SeA 00t fos | o'y LH uoBeydfzy z 44ng eolest |z61
SeA 00t [os | o'y LH uoBe|d[6s z 44ng 11DJes) |61
SeA 00t fos o Apog uoBel4|sz z 44ng 8olest |z61
SeA moueuuyL |ool [os | y LH uobeyi[g | 44ng 8olest |z61
seA moueuuyL|ool [os | y LH uoBeyd[vz | 44ng 8olest |z61
SeA 00t fos o duwnjs sjpuey uobBel4|gz | 44ng ¥olest |z61
SeA 004 fos o LH dwnjs ajpuey uoBel4|6g | MM 8Dest [261
(e61) uym s209|00} [0S Apog Joyex3 pequio o Apog Jerfsz | SIXO €Dest 261

Aigeqoid 004 [os o Apog| uwo} pesolo|1z | 44ng 1olest |z61
Aigeqoid uonelooep sekfool |os Apog Jousx3 puEq //// P3|0o) o Apog| uuoy pesoip|g) z MM ZDest [261
SeA 004 fos H08N UOpIOD UYL o Apog uoBel|s | 44ng eolest |z61
SeA 004 [os ¥08N U0pI0O Uy o Apog uoBe4e | 44ng ¥olest |z61
SeA 004 [os ¥08N U0pI0O Uiy o Apog uofBel4|9e S MM +O|est [261
SeA 00} fos ¥08N SUOpJOD Uiy Z o Apog uoBel|| | | 44ng ¥olest |z61
SeA 004 [os | q ay uoBeydfe | 44ng solest |z61
SeA 004 [os | q ay uoBeydfs | 44ng solest |z61
SeA 004 [os | qa ay uobeyd[6} | 44ng zolest |z61
seA| 004-05aV] 004 [os oe ol | a ay uoBey3[oz z 44ng 8olest |z61
SeA 004 [os or |8 | q ay uoBeyfiz z 44ng zolest |z61
SeA 004 [os o8 |9 | q ay uoBeiafz0L [z 44ng ¥olest |z61
SeA 004 [os ool |6 | q ay uoBeidfoyr  [1 44ng 8olest |z61
2 004 [os us! pueq pajooL ez (81 |1 1 Ll pepeaq pexoaN Jer[ss | SIXO 1ofest 261
& 004 [os Apoq Jous3 Quioo [euozLoH 9 [8r v o4 Ly papeaq ‘pexoeN rerfosy  |ee SIXO 1ofest 261
08 _[or bofor b 1 peaq oI} ‘PaxosN der|ly | 90|s6l |96}

08 _[or vofer b 1 Jpepeaq ‘pepians ‘pasoeN Jer|ge z LD|s6L |961

o, _fov o Apog| uuoy pesoip|} ) | 90|s6l |96}

08 _[or o Apog| uwoy pesolp|og S L0|s6L |961

08-0yQV/ 08 _fov Apog Joye3 seul| Zoy pajoo . o Apog Jer[gs S 1SX19 80|56l 961
Aigeqoig o8 _[os st o | o'q a uobeld|99 9 LMM[s6L |96L
08 _for Joua3 SoABM pequio) o obie erfiey |1 190[est |e6l

08-05aV/ 08 _fov Jouex3 Buiquioo |eoIen oL oz | 0'q q) ‘sbeios rerfeoy s 190[est |e6l

004 [os o Apog|  umouwyun|g z ISM19 €D|es) |e6L

123 (081) yum s906 - mvyajog |os Isiemywi Japun 90016/u0pI0D! 1 1 moglogz |z SIXO LD|esL |e6L
oot fos seul| pajoo). 0z |9t J peeq Jejnbue ‘4osu Joys Jer|og | SIXO LOD|es) €6l

00t [os us! auj pejoo 2 lez |v J peaq Jenbue ‘paxosN Jerfss | SIXO 1Dfest el

00t [os ez |z b J Wy papeaq ‘pexyoeN Jerfo9 | SIX0 80[est el

SOA 00l _os o Apog uobel|eg € SIXO 80[eSt |61
00t [os 2L oz |1 J Wy papeaq ‘pexyosN Jerfs) | SIXO 8Dest el

00t fos paquio o Apog rerfoze ez SIXO 10[est el

& 00t [os ve [ve |1 o4 Ll papeaq Yyjnow spip rerfesy |1 SIXO 1Dfest el
SeA 00t fos | y LH uobey4[g9 | 44ng 6D[est |e6l




Apog umouxun|g | 808G} [s02

0/-07QV| 0L _[ov Apog serfsz 3 60851 |s0z

04 {0 Apog| wioy peso0 (g i4 ISM19 80851 [S502

00} [0S Apog| wiuoy pasoio|zy | Mg ¥osst |soz

00l |os pojess serfoLl S SM18 LD|eS) |#02

001 JoS fpog \H uobel4 oy zolest |voz

Aigeqoid| 001-05aV 001 {05 Apog| wwuoy pesojo g ZMM[esS) [roz

Aigeqoig 00 oS Apog|  umouwsun|iy 44ng ¥Olest |voz

00} os Apog umouun [g MOSD|es) |roe

00} oS Apog uobeld|ee MM LD|zs) |eoz

seA| 001-0sav| 00} [0S Apog| wuoy pasoio|o 44ng ¥olzst |eoz

soAl 00} os Wi papeaq ‘pasosN rerle Jsy1g 1ofzoz [0z

0. lov Apoq Jouaxg peaq [lews ‘papians ‘ys pajddiy serlzs) 19020z 102

o Wiy papeaq ‘paxoeN fer|yl 190|202 |102

e Apog| wuoy pasoip|zl Jsy18 1ofzoz [0z

04 {ov fpoq tovovg fpog sepz £0|20z 102

0o Apog| wuoy pasoip|g 1ofzoz |10z

oL 00 Apog umouyun [z 80]20Z |102

o 24 ad Jer|pe €020z |10z

0_Jov Apog umouyun |9l 19)202 {102

02-0vQV 0L _{0¥ Apog| wuoy pasoio|ogt €020z |102

o {02 Apog umouun fe XOWs4[zoz |10z

0o Apog umouun|L 1|20z |02

0o _J0¢ Apog| wuoy peso|DfsL 190|202 _[002

08-0vAV| 08 0¥ W papeaq ‘pasosN serfog 990|202 |66}

08 ov fpoq iovovg W papeaq ‘pasosN seply 1SX19 10|202 661

08 ov Wy papeaq ‘pasoeN seply 1SX19 1D|202 661

08 0¥ WL papeaq ‘pexoeN serfsy 1SX18 10|20z |664

08 {0V papunoJ ‘pajens ‘paxosN Jser|ez 19]e0e [661

08 _{ov papunol ‘pajaiAl ‘paxdaN {er|vy 1SM14 1D|202 661

0L_Jov N - qd|  umownun|iz 2ofzoz |66l
0, _|oy

peaq oIy} ‘pajains Alan ‘abelols abie Jer|zce 80|20z |661

s oy Apoq Jousx3 Apog terlez 80|02 |66}

04 {o7 fpog ser|pgL 0|e0z |66l

08 0¥ fpoq iovovg fpog| wioy pesoin|61 10|20z |66L

08 _|or q a4 serfoe Isy1g 1ofzoz [e6L

08 |0V Apoq lovep q ay wuoy uado |6 20|202Z |66}

0L_Jov o fpog| wioy pesoin|ze 19|20z |661

08 fov o fpog| wioy pesoin|zg 10lz0z |661

08 0¥ o fpog| oy pesoin|os Mos2|zoz 661

08-0vQV| 08 Jov o fpog| wioy pasoolrz 19|20z [e61

08 _|or ol Apog| wuoy pesoin|es 1SM19 €020z 661

08 _|or Apog| wuoy peson|z61 1SM19 LO|20z |661

08_1ov Apog| wuoy pasojn (9l 190|202 |661

e e I L] W0y paso|D|8l 3 44N9 20|20z [661

08 [0S ! Apog uobel4|9 | 44ng so|zoz el

soA 0oL [os ) Apog uobeld |yl z L MM|20Z |66}

SO 08 [0S L paliane ‘papeaq ‘paxoeN Jer|gL 3 1DJe0e (861

e Apog umouun |y L £0]20Z 861

0210y Apog umouxun g 10|20z |86L

02-0vQV| (L (112 Apog| wuoy pasoio el | 2049|202 [861

04 fov sjpueH uobeld|g J 44n8 sofzoz [s6l

Aiqegoud 08 |ov fpog umousun e L 4ng|coz |86l

08 [0F Apog uobel4|1z z MM ZD|gst [261

SOA 00l Jos Apog uobe|4|61z MM ZO[es |61
soAl 00} Jos




o ol Apog umouxun|gl 3 44ng|sze
08 o Apog|  umowun|e} z 44ng so|sze
ost o Apog|  eioydwv|99 L E<m|_m§
08 o Apog| uuoy pesoip|e} | y0|681

Aigeqoid|  08-0vAV 08 or o q ay uobeidfyee  |ve L MM|68L

08-0vQV 08 UOpIOD UYL o isiem pue ys pejeunes Buons|  telezzellyze e 80|68)

00} o] Apog umouyun [ 5 SIX0|68L

Aigeqoid 00} o] Apog uoBel4|99 9 L MM [68L
0-0vAV| 0L Jousyy| Bunoog o] Apog| Loy peso|D|65 5 [£a]e] (%4

oL 1 peeq jews|  umouyun|y | €olelz

08 o Apog| uwoy pesoip|oe 14 IS8 1ojele

08 o] Apog umouxun oy £ [1o] (%4

Aigegoid| 001-0sQV 00} o] Apog uobel4|ge 4 MM 0681
0£-0$QV oL oy ot Ll 3| wwuoy pesolp|z9 4 10|20z
004-05QV 08 o Apog| uwo} pasol9 |0z | asM1g 1ojele

00} o] Apog derlzzL o T13HS|eLZ

08-0vaV| 08 Jouayy| Buijoog’ Apoq Jouax3 ng [ Apog| uwoy peso|0|9 5 [£o1e] (%4

08 o Apog|  umouyun|| | J4nafele

0/ Apoq JoLsx3 paquio) Wi papeaq ‘payoaN Jerf/el 4 [39] (5434

oL Apog Joua3 zuoy pajooLfos  [e pasoy terfs6 14 Lolelz

oL Apog Jous3 210y pajoo) Apog erfesy  [oz 80[elz

0L Jouau) Bunoos Apog| uwwoj pesolp|es ! 190[erz

08 Apoq Jous3 PRy Apog| uwoj pesoj9|g | Lolele

08 Apog| uwo} pasol9 gz | yolelz

0£-0pQV 0L P3punol ‘palians ‘paxdsN rerfszr e Lolelz

SOA| 0L pajddry Apog uobel4|/| 5 zolele
08 Apog erfie | €olelz

08 Apoq Jouexg paquio)’ Apog Jerjic 3 [39] (3424

08 Apog erfzve  [ie IsyM1980|ele

0L us Buoos doj wy lewsbuidlzy  |y) Ve rerfsv9  [ee T3Hs(ele

08 peaq o1y ‘abelojs abie rerfeez [1 29leiz

Aigeqoid 08 Apog uobeidlgs |21 L MM |68Y
08 Apoq Jousx3 Apog Jer[gg ol Loles)

Algeqoid| 08-0sav 08 z gd| wuoy pasoip|ys 9 4ng Go|68)
08 Apog|  umourun|o | 20681

SOA 004 | LH uobeyd (e | 44ng zofest
seA| 004-05aV] 004 ! LH uobeydf}} | 44ng 9olest
SOA 004 | \H uobeyd[6z 4 44ng 9olest
SOA ook | dwns sjpuey uobel4|9} | 44ng 9olest
SOA 0oL | \H uobeydfsz | 44ng 60[esL
SOA 0oL | \H uobeyd |yt 4 44ng 2ofest
SOA 0oL dwns sjpuey uobel4)/e | 44n8g ¥olest
SOA 004 \H uobeydfzy 4 44ng 2ofest
SOA 004 #09N Ul pejoo . Apog uobel4|ge L 44n8 8oest
SOA 00} Apog uobei4iz | 44n8 8o[est
SOA 0oL st |9 ay uobey4fo} | 44ng 80esL
SeA 004 Apog uobeyd|y) ol 44ng 80est
SOA o004 dwnjs sjpuey uobel4)/¢ | 44ng 1ofest
SeA 004 dwnjs sjpuey uobel4|gz | 44n8 2olest
SeA o004 Apog uobejifezs  [v8 44ng 1oest
SOA 0oL Apog uobey|y9 € 44N9 6DeSL
SeA 004 st o Y uobeyd[z) | 44n8 ¥Olest
001-05QY/ 004 Apog| uuoypesopleLL |9z 44ng 6D[est

001 papunol ‘papans abie ter|zyL 1 LO|8SL

001 JouaIxg Bunoog Wi [uueyy der|zL | TI3HS|8S 1

0/ Apoq Jousx3 Apog Jer|y9 i4 M9 GO|8SL




004-05QV. 0oL o o} pesoi9 |G/ MOSO|68)
001 o o} pesoio| 1§ SIXO 10681

0oL o o} pesolo |gs SIXO vD|681

004-05QV. 0oL o umowyun fe} SIXO 1D[681

SOA 0oL q Lo} pesoio |eg ZMMm 622

SOA 08 o Lo} pesoi0 |0z Jdng|eze
SOA 08 o umowyun |6 o) [i744
soA|  08-05QV 08 o umowyun 9 x0s4|6zz
SOA 001 o Lo} pesoi0 |89 €062z
Alqeqoid 08 o |9 'q dno|iy 44nas4eze
soA|  08-05QV 08 o Lo} pesoi0 |6z Jdng|eze
SOA 08 o Lo} pesoi0 |e9 o] [i744
Aigeqoid 08 y uob SIXO yo|6zZ
SOA 08 o Lo} pas m_mm L MM 622
soA|  08-05QV 08 o umowyun [se o] [i744
004-05QV. 0oL zz__lo q dno|s) 9sNvs|olz

08 1 Emmm_ww 90|9iz

08-0vaV 08 | q Lo} pesoi0 |z¢ J 10loiz

08 oz__|s | q wio} pesoi9 |y} | 10loiz

08 2z__ol | q serll9 J £0|912

08 o wiojpesoi0gg s £0|912

Alqeqoid 08 yo uobei4loo s J4ng sofore
Aigeqoid 08 oy uobeld||y 4 LMMm|9Lz
SOA aidwexe up se meiafool $08N [EJUOZLIOY PBJ00} JO SpUEg LVl uobel4|g9 ) ZMmm |68t

SOA 0oL LVl uobeld|zz J MM pO|681
SOA| o9p meig|oot 3ooN SUOJABYD PaJjo0 | ys ﬁmvr_jom_ JerfLz 4 ZMM|68L

SOA 28p Joj meup aghepfool $08N 210y pe|oo} Jo pueq g Apog uobel4)/g ) MM $D|681
SOA| a|dwexa upf ssod se meiq|oo) pua Jejnbue ‘lu papens uleld lerfee z MM #O|681
SOA| 00} proON ajoy Buuy jsod o] Apog uobel4|ez 5 MM 0681
SOA 0oL H08N seu pe|oo} 7 o Apog uoBeld|s) J ZMmm |68t
SOA| 00} o] Apog uobey4|/| 5 ZMM|68L
SOA| 00} o] Apog uobeld|e) 5 ZMM|68L

SOA 001 | q a uoBeld|yz J MM pD|681
SOA 0oL | q a uoBeldle} J zMmm |68t

SOA 0oL | q @ uoBel3|/z J ZMmm |68t

SOA 0oL | q @ uoBel4|ge J ZMm |68t

SOA 001 | Y \H uobel4 |6} J 4408 vo |68l
SOA 0oL V Y \H uobeld|zz ) zmm |68t

SOA 0oL o duwnys ejpuey uobeld|z, ) zmm |68t

soA| 004-05QV 0oL o duwnys ejpuey uobel4|9 J zmm |68t

SOA 0oL o \H uoBeld|/z J zmm |68t

SOA 0oL o \H uoBeld|pe J zmm |68t

SOA senyafool o Apog| wuojpesoi0|goz |91 zmm |68t
SOA senajool o Apog| uwuoy pesoio|es8 MM pO|681
Aigeqoid 0oL o Apog uobe4|oe | 44n8g 1o|68t
Aigeqoid 0oL o Apog uobeld(/} | 44n8 010|681
08 4 ys papunol ‘paddoj jey ‘papeng Jerfig 3 £0)681

001 o Apog| uwo} pesojo|g | y0|681

001 o Apog| uwoy pesoip|ol | 60|681

001 o Apog| uwoy pesoip|ie B 44ng 10|68t

WHO4 03HO |00y Y [22%%) mog|1z | S¥4X0|822

08 ] Jel} [BUJejul papUNOJ ‘pepen] Jerfs) so|szz

001-05QY/ SYXO X1 Uim|oo) SUOIABYD PBJ00L 0o Apog Jerfzz MOSD|8zz

08 o Apog|  umouyun|g 10|szz

001 o Apog|  umouwyun|z MOs|szz

08 o Apog|  umowyun|y 190|822




aghew 00} o Apog| uwwoj pasoid|ig MM LD|8sz |59z
004 o Apog|  umouun|y SIXO 1ossz |soz

004 o Apog| uwo} pasolo|Lz 44n8 yolsse |soz

004 o Apog| uuo} pesol9|g MOsD|8sz [s9z

004-05QV 004 o Apog| uuoj pesol9 |9 sixo|zez_|v9z

08-05aY 004 1 wu pepeag|  umouyun|/ £0|zez |29z

08 o Apog| uuoy pesoip|o} \o|eez |29z

004 o Apog| uwo} pasol0 |99 LMmm|zzz [z9z

004-05QY 004 o Apog|  umouun|z M9sd|09z [192
004-05QY 004 1 Ll 821I0) Jovead|z 320109822 |952

004 o Apog| wuojuado)| | OSWvS|8zz |95z

8 o Apog|  umouyun|e 14 1sX18 Lo|8ez |95z

004 o Apog| uwo} pasol9 gy € MOsD|8zz [ose

08 o Apog|  umowun|ie 8 sixo|sez_|9sz

o o Apog|  umouwyun|y 44ng so|sze |9sz

0£-0¥QV oL Papeaq ‘paxdsN terfo) £0|vhe |vse

SOA 08 v'al uobe4|9z M3 MMmesz [ese

08 | a4 :sos_:m_s Mmmlesz |esz

SOA 08 ! F.I_ 44N 90652 [ese
Aigeqoid wioj [ensun aiow-melp aghey |og l Wi papang uobe|4 44ng 8olesz |esz
SOA 08 2|8 | ad uobey|z} 44ng 8o|6se |ese

08 ! pepeAg terfes SO MM|esz |esz

SOA| 00} Apog uobeydfz6l MM|6SZ [e5e
004 Apog|  umouwun|sz sIxo|esz_|esz

004 Apog| uwuoy pesojp|oe X0s9]652_[ese

004 Apog| uuoy pesoip|ee MOsD|65Z [ese

Aigeqoig 004 o slpueH uobel4|gg LMM|6SZ [ese
08 Apog|  umowun|e} 44ng|esz |esz

08 gy|  umouyun|g 44ng|esz _|esz

08 Apog|  umouwun|io} 44ng|esz |esz

004 zz__|ou | gy| oy pasolo|pz Lolesz_|esz

Aigeqoig 08 ! slpueH uobei4|o} 44ng 8o|6se |esz
Aigeqoig 08 ! slpueH uobBel40z 44ng so|ese |esz
0L | Wi ZLAYO Jeneld|vy Lolesz_|esz

08 | Ly papeaq ‘paxoaN terfe 60|65z _|esz

004 ! Y] Zerle 60652 |esz

08 | P3punol ‘paLians ‘paxosN Zerfor 2|65z [ese

08 | P3puNOI ‘paLIaNS ‘Pa%IIN Zerls) zolese |esz

08 | Wy papeaq ‘paxoaN Jerfee 60|65z |es5z

08 Apoq Jousx3 | Papeaq ‘paxosN Jerfee 60|65z |eS5z

08-05aV 08 | J Wy papeaq ‘paxoaN Jerf6z 9olesz |esz

08 | wu pepeag|  umouwyun ol sIxolesz_|esz

08 Apoq Jolsx3 O Apog Jer|6ie 290[652 |€se

08 o Apog|  umoudun|gz €0|652 |esz

0oL o Apog|  umowun|iol IsX18 Lo|ese |ese

0oL o Apog| uwo} pesoi0|gz 29v|6s2 |esz

08 o Apog| wuoy peso|s £o|esz |esz

08 o Apog|  umowun|gsz 4dngs4|esz |esz

08 J Wy papeaq ‘pexyosN Jerfee X0s9|652_[esz

o004 Apog| uwoy pesoip|16 X0s9|652_[esz

o8 or |9 4| wwuoy pesoip|sg 190|652 |esz

Aigeqoig [ T 4] Y uobey4[o) 44ng so|esz |ese
[ Apog|  umowun|zs sIxolesz_|esz

0. Apoq Jouex3 Apog Jer|ey £0|652 |€5Z

oL Apog Zerf1o 1o|esz |esz

Aigeqoig 004 sL s vl uobeydfysL zmm|est [zsz




SoA| 08 _|os o Apog | MM|68z_|782
SeA o8 [os o Apog | 44ng 90|68z |v8z
SeA o8 [os o Apog | sS4 Mm|esz [vee
SeA o8 fos o dwns sjpuey | sS4 Mm|esz [vee
Aigeqoig o8 [os o dwns sjpuey | 4dng|esz |vez
Aigeqoig o8 [os o dwnjs sjpuey | Mm|esz |v8z
SeA o8 [os o dwns sjpuey | sS4 Mm|esz [vee

SoA o8 [os o dwns sjpuey \_ |d4dnaL 1iolesz |v8z

o8 [os | Ll g4 umouwyun|y | 44ng 110|esz |v8z

SOA o8 fos | Ll ay uobeydfe | 44ng 9o|6sz |v82
SOA o8 fos | Ll ay uobeydfe | 44ng 90|68z |v82
SOA o8 [os zz__ e | Ll a uobel4|9 | Mmlesz |v8z
SOA o8 fos 2L Jou | Ll ay uobeydf}} | Mmlesz |v8z
SOA 08 [os 8z |8 | Ll ay uobey3foy | Mm|esz |v8z
seA|  08-05aV] 1onpoud up se meiafog |os oob {2 v 1 vai uobey3[z9 | Mm|esz |v8z

08 [os | 1 uw:@,m_ terfsz | Mm|esz |v8z

o8 fos 91 foz |1 1 P3punol ‘palians ‘paxdsN terfog | X0s9|682 |82

o8 [os 2z lzv v 1 Papeaq paliane ‘paxdsN terf6y | X0s9|682 |82

004 for os e | Ll ad terfss 4 X0s9]682 |82

08 fos | ol P3punol ‘palians ‘paxdaN terfeo €l X0s9]682 |82

SOA 1onpoud ujpt-suobey goid|og |og o Apog| uwuoy pesop|yz6  |szh Mm|esz |v8z

o, _for | 1 Emo:tﬂ_ Jopeid|s | M9sd|e8z [vee

08 fos o Apog|  umouwun|gz € 44ng|esz |vez

Algeqoig 00t fos ! y LH uobeyd[g} | 44ng yolsse |esz
004-05QV 0ot fos o Apog| uwuoy pesoip|ie 6 44ng 80|sse |esz
004-05QY/ 00t fos o Apog| uwuoy pesoip|pe 14 44ng 1o|sse |e8z

00t fos o Apog| uwo} pesol0|z9 9 44ng 60|85z |28z

004-05QV 00t fos | J Wl papunoy|  umouun|e | sixo|s.z |08z

Aigeqoig 00t fos | o'y slpueH uobel4 6. 14 44n8 808/ osz
00t fos o Apog|  umouwun|s} | sIxo|s.z |08z

Aigeqoig 08 fos sy ol | o'q a4 uobeidfeee [z 44n8 80|84z osz
00} for o Apog| uuoy pesoip|oe | \o|Liz |6L2

00t fos | ol peaq ‘paxoaN terfvy 4 Mosd|Luz [l

004-05QV 00t fos o Apog|  umoudun|oy € Isy19.80|122 |612

00t fos o Apog|  umowun|si | sIxo|L/z |6.2

00t fos o Apog| uuoj pesoip |6l 4 sS4 Mm|L2z [l

oot fos o Apog|  umouyun|oz 9 44ng|izz |6L2

Algeqoig oot fos | o'y alpueH uobe4|oy 4 SIXO ¥0|1/2 622
08-05aV o8 [os paly o Apog Zerfor | 9o|iz |2z

oot fos | J Wy pspunoy|  umouun|e | sixo|riz |eLz

oot fos o Apog|  umowun|z | siIxo|Liz |eLz

004-05QV 0ot fos o Apog|  umoudun|g | MOSD|692 [0s2

Aigeqoid| 00L-0saV oot fos | y \H uobeydfs} | 44Nn8 8o|sse |29z
SOA oot fos oz |8 o Apog uoBeidlozz oz MM 80852 |92
oot fos | Ll gd4[  umowyun|s | SIXO Lofssz |29z

Aigeqoid poud uppy ssod se mespfool |05 00l |8 I oq E] uobeijfzye oL SIXO 80(85e |292
oot fos o Apog|  umouyun|g | M9sD|8sz 292

00t for o Apog|  umousun|ez S 1o|ssz |.92

Aigeqoig 00t [os | y slpueH uobel4|| | | 44ng 6D|8Sz |292
00t [os o Apog| uwio} pesolo ez 9 44ng 01o[ssz |19z

Aigeqoid 001 |os | Ll ay uobeydfg | MM 80|85z [992
001-05QY/ 00t fos o Apog| wuoy pasoid|iz 4 SIXO LD|8sz |99z

00t fos o Apog| uuoypesopp|izl |yl 44ng 8o|ssz |99z

001-05QY/ 0ot fos o Apog| oy pasoip|oe € solssz |soz

Aigeqoig 00t fos o &aL uoBel4|z| | MM 80|85z _[s9z




seA| 004-05av] 004 Apog|  umourun S LMMm|6zz [862
0£-0$QV oL %8N Apog| uuo} pasoy z 20962 [v62

08 wu pepeag| oy pasoj) | sIX0|96z_|e62

004 Ll Q| umouun | X0 10|96z _|e62

0£-05QV 08 o Apog|  umourun | v0|962_[e62

oL o Apog Jep € 80|96z _|€62

o ol Apog uobeyd| L LMM 682|982

08-05aV/ 08 o Apog|  umoudun | LMM|68Z [982

08 o Apog| uuo} pasoy 14 x0s4|68z |98z

0 i wy papunoy|  wuoj usdo z 20|68z |98z

oL 1 peaq |lews ‘paxoaN Jep € 90|68z |98z

08 o Apog Jep | 90|68z |98z

- o Apog| uuo} pasoy | 1sX18 €0 |68z _|982

08 o Apog| uuo} pasoy S 10|68z |98z

08 o Apog| uuo} pasoy | £0|68z_|982

08 o Apog umouun 14 80682 |98¢

08 o Apog| uuo} pasoy 4 190|682 |98z

SOA 004 ]| ai uob | 44n8 o682 |38z
SOA 004 1 v'al uob z Mmesz |sgz
SOA 004 1 v'al uobe)y | 44n8 o682 |58z
SOA 08 y slpueH uobe)y 4 Mm|esz |sgz
SOA 08 o Apog uobe)y | 44ng 90682 |38z
SOA 08 Ll Y uobe)y ! 44ng 90|68z |38z
SOA 08 Ll Y uobeyy ! 44n8 90|68z |38z
Algeqoig 004 ! Ll ad|  umouyun | 44ng 110|esz |58z
Aigeqoig 004 8L ! Ll ad|  umouwyun | 44ng 110|esz |58z
004 | 1 P3punol ‘palians ‘paxdaN Jep | 9o|esz_|sez

08-05aV/ 08 o Apog|  umoudun 4 Lo|e8z_|sez

08 o Apog| uwo} pasoy 4 9|68z _|sez

004 o Apog| uwoj pesoy | X0s9]682 [s62

SOA 08 o Apog uobel4 L€ S4 MMm|e8z [see
SOA 08 o Apog uobeyy 1S 44n8g 90|68z |58z
Aigeqoig 004 o Apog|  umoudun 14 44n8 ¥o 682 |v82
seA| 004-05aV] 004 oy q a4 uobel4 V4 MM 0682 |82
SOA 004 y LH uobel4 | MM 0682 |82
SOA 004 sz Ll gy uobel4 14 MM 0682 |82
Aigeqoid 00} o Apog uobe4 € 44n8 vo|esz |8z
SOA 1onpoud ujpt-suobey goid|og o Apog| uwoj pesoy £ 44n8g 90|68z |v82
ook Papeaq ‘paxosN Jep | MOSD|682 |82

000 Apog| wuoy pasoly L MOSD|682 |82

Algeqoig 0oL Wi ponooID uobeyy | Mm|e8z |v8z
SOA 08 08U uleld uobel4 | 44n8 90|68z |v82
SOA 08 ai uobeyy | 44n8 ¥o|682 |v82
SOA 08 ai uobeyy | 44ng 90|68z |v82
SOA 08 val uobeyy | S4 MM|6sz |8z
SOA 08 ai uobel4 | Mm|esz |v8z
SOA 08 val uobeyy | 44ng 9o|682 |v82
SOA 08 Vel uobeyy 4 MMm|e8z |v82
soA 08 y slpueH uobel4 | 44ng so|esz |v8z
soA 08 y slpueH uobel4 | MM |68z |v8z
soA 08 y slpueH uobe|y | Mm|e8z |v8z
soA 08 y slpueH uobe4 | MM |68z |v82
soA 08 y slpueH uobel4 | 44ng so|esz |v8z
soA 08 y slpueH uobe|y | MM |68z |v8z
soA 08 y slpueH uobe|y | MM |68z |v8z
SoA 08 o Apog uobey4 | 44ng 90|68z [v82




001 |os o Apog|  umouyun|z J d4nglsLe feee

0.-0vaV o, _|ov 1 wu papeeg serlie | 18 100|2Le [6ze

o, oy pajooL o Apog terlzy ) [Ro) PR (743

001 |ov o Apog| wwuoy pesoioog ) €0|L1e |62e

o001 |os o Apog| wioypesoiolzz e 2o0|L1e |6zE

o, oy o Apog| wuoy pesoo|9 ) €0|00 |sze

0.-0vaV 001 |ov o Apog| oy pesoio|eg o) olool |sze

00} _|ov Apoq Jouaix3 ng o Apog| uwwoj pasoip|o} | LoJooL |[sze

Aigeqoid| 004-05QV 00} _os u alpuey uob | 4d4ng voleze [eze
oov_|ost q I_ Joxeag|s | 00AN|6LE |oze

oee |ost 1 pajuspu| Joveeglzz e 00AN|6LE |oze

00€-002QV| ooe ooz (49 4} 1 11 usid|g) J gaavH|ele [oze

ooe ozt 1 11 usid|z) J Jsyiafele Joze

oov_|ovz 1 wu papeeg|  umouyun|e J sydxolele [oze

oo oot 1 wu papeeg|  umouyun|y J sdxolele |oze

o0e |os 1 wy papunoy|  umowjun fe | Jsyiafele Joze

oov_|os o Apog Jer|oz J mosolele [oze

oov_|ost o Apog eLELON |9 J MMAN|6LE oze

oov_|oor o, |8 o'q gy wuojpesopfzol |6 sixolele oze

oov_|oor o Apog|  umouyun|oy s sdxolele |oze

oo ook o Apog terlg J sixoleie oze

oo ook T 4 1 PapunoJ ‘paLiane ‘pexosN Zerli) [4 mosolele [oze

son yiafooz fos o Apog|  umouyun|oz L J4nglele foze

son yafooe ool o Apog|  umouyun|oz o) sixoleie oze

ooe ozt sL o q ad ysiafo J Mos4|6le |oze

sen yiafooy ool o Apog|  umouyunles el mosolele [oze

oov_|ooy o Apog|  umouyun|se 14 T3Hs|ele |oze

soA|  08-05QV 8 |os o Apog|  umouyun|sy 14 sIxol6zz |oie
Aigegoid| 001-0sav ouqey poob Aoafool fos oy \H uobel)ose |ve eMm|222 |sie
00 |os el _loz . wy papeag Jerjoz € 4408 010|222 |sie

00 |os o Apog Jer|ge s 80|2.2 |sie

08_|os SpUEq Z1i0y Pa|oo) Z JO SpUEq Z o Apog ser|o6 € 44n8 010|222 |sie

00 |os 6L |yl 1 1y Jerlz) J 010|2l2 |sie

o0 |os H08N UOPJOD UYL oe o) . popeaq ‘papiend ‘payoeN serllg [4 4408 010|222 |sie

00 |os o Apog|  umouyun|g J 1860|242 |sie

00 |os oL |yl . Wy papeaq ‘payoeN Zerlz) J 1860|242 |sie

00 |os o Apog|  umouyun|zy s 44n8 010|222 |sie

oo |os o Apog|  umouyun|ie 6 44n8 60|22 [sie

oo |os o Apog|  umouyun|o ) 290|222 |sie

00 |os o Apog|  umouyun|e € 44n8 9o|Lsz [sie

Aiqeqoid| 00}-0sav o0 |os o Apog uobel4|eg 1 MM €D|8sz |ele
Aiqeqoid 00 |os o Apog| wuoypesoioo) |21 SIXO €0|8S2 |eie
00 |os o Apog| wwuoy peso0|es J SIXO L0|8sz |ere

aqkep oo |os o \H uoBel|g J Mm Lolssz |iie
8qfep| 00L-05QV| oo |os o Apog|  umouyun|el € 44ng 8olssz [i11e
o, for o Apog serlez ) 90|90€ |108

001-05QY 00t [os o Apog|  umouwyun|si | sIxo|9oe |10e

00t fos 0o Apog Jer|y) | MOsD|90¢ [10e

00t [os o Apog| uwoy pesoip|} ) | MMm|ooe 1o

oo os paquiod o Apog abeioys erjogl e MOsD|90¢ [10e

SeA o, _fov 0o Apog| uuoy pesoip|se | 10|62z |ooe
soA|  08-05aV 08 _|os o Apog|  umouyun|g [ 44ng|ezz fooe
SOA 08 _|os o Apog|  umowyunlor e zmMm|6zz_|oog
SOA og_fos o Apog| uwoy pesoip|is & sixo|ezz_|ooe
soA|  08-05QV) o8 _fos o Apog|  umousun|g | sixo|ezz_|662




08-05aV/ 004 Apog|  umouwun|es sixo|iee

Aigeqoid 00} Apog umouuN |9 44ng yo|iee
08 Apog umouun fo} MM|18e

Aigeqoid 00} alpuey uof MM|18e
seA| 004-05aV] 004 alpueH uoby SIXO ¥O|18e
00} Apog umouun g | SIX0|18¢

08 Apog| uuo} pesolo |6 | 60|18

08-0vAV 08 Apog Jouaix3 Apog Jer|ge 4 60|8.€

08 Apog Jouaix3 Apog Jer|og S 60|8.€

00} Apog Jer|z6 | f43] VA3

08-0yQV. 004 Apog|  umouun|z | sixo|sse

seA| 004-05aV] 004 L'V uob 44ng 8o|Ls2
Algeqoig 004 alpueH SIXO ¥O|12€
004-05QV 004 wu papesg| [oJke) (913

SOA 004 y LH 44ng 9o|Lse

seA| 004-05aV] 004 o duwnys ejpuey 44n8 60|LL2
SOA| 00} o Apog 4d4ng lo|LLe
SOA 004 o Apog 44ng 9o|Lse

SOA 004 o Apog 44ng €o|Lse

004 o Apog|  umouyun|| MOSD|2L2

seA| 004-05aV] 004 y LH uobeyd[ss 44ng 1o|Lse
Algeqoig 004 4} Ll ay uobeyd (e 44ng 1o|se
Aigeqoid 00} o Apog uobeld|iz SIX0 Lo|LLz
SOA 004 o Apog uobeyd|zs | 44ng 1oLz
08-05aV/ 004 1 Wl papunoy|  umouun|g [Se] 14

08 Apog Jouey . papunol ‘papiaAg| wLoj pesoio |y IsX18 10| 162

0L o Apog terfg) 190|162

08 o Apog|  umouun|y 10|16z

004 o Apog|  umouun|z MOsH|162

004-05QV/ 001 0o Apog|  umouyun|oz 4ng yo|ose

004 o Apog|  umowun|zi sIXo|sre

004-05QV. 0oL . Ly papeal Jejnbuy Jerlsy SIXO|8ve

004 o Apog|  umouun|y 44ng|sre

004 o Apog|  umowun|ii sIxo|sre

004 o Apog|  umowun|zi Sd 44ng|8re

004-05QV/ 0oL . wy papeal Jejnbuy Jer|se SIXO|8ve

08-050V/ 08 1 PapunoJ ‘paLiane ‘paxosN Jerlgy 1S)19 80|85Z

S3A 08 o Apog uobeld|yy MM 80|85z

ook o Apog|  umouwyun|e 10|85z

Aigeqoid 0oL o Apog uobel4|g 44n8 zo|sse
0oL o Apog| wuoy peso0|s MDs2|8sZ

0oL o Apog|  umouyun|e 44n8 1o|ssz

Aigeqoid 00} o Apog uobeld|/G MM 80|85z
0oL o Apog|  umouyun|s SIXO vO|8sz

Aigeqoid| o0g-ovav 08 1 PapuNoJ ‘paLIane ‘PaxosN serlsy 200|L1e
0oL e q a4 serlgy so|zie

08 o Apog| wwuoy peso0|s} 90|s1e

001 of Apog Jer|s. X0S2|LLE

08 o Apog|  umouyun|oy 90|LLE

08 o Apog| uwio} pesojo |/t 80|2LE

001 o Apog| uwio} pesolo |0z yO|2LE

01 o Apog umouyun | [49] VA%

Aigeqoig 004 y slpueH uobeyd[ee MM|[21e
o N Apog| wwuoy pesoio|oz MOSD|2Le

004 wu uieig prfs L0|21€

004 84| wioy pesoipfoz 8D|2LE




S9¢ SS.8V| 16.€
0-0vQY os for Apog Joueng BUIGWIOD oIy L o Apog eroe  [1 colerz |1ov
oot for polly os [vr |1 04 wy papeaq ‘payosN serleoz_ s 60|66¢ |86¢
os_for | q gd|  umouyunls | 190|66¢ |86¢
00L-05QV/ imeip agkenjog |ov | J Jwy doj Jeyy pewinno sidwig seroy | L30|66¢ |86E
oot fos o Apog| wuoypssoplsz e £0|66¢ |86¢
oot |ov SaABM Paquo) o Apog Jer|69 L 190[66€ [86€
&SeA8UO|00L [ov paquoy o Apog Jer|/zy 1A 10|66€ |86€
¢81dwexa Se meip|00l_J0S v8 [0 | oy i uobe|4|og) 124 44Nd 90|66€ [86€
00} 0% L 4 Papunoy "papang Jerjol I 1SM18 19|66€ _|86€
001-0¥AV 00} |o% o Apog umouxun|g I £0|66€ |86€
00} |o¥ o Apog umouyun |y 3 1D|66€ |86€
00} |o¥ paquogy o Apog Jer|ez 4 10|66€ |86€
08-0¥AV]| 08 0% o Apog Jer|o9 3 29|8.€ |v6€
00l |0S ybnouy 1eym 88s Jued SOA o Apog umouxun| I OSWVS|I6€ [06E
001-05av 00} oS 3 4 Japunol ‘papand ‘paxosN Jer|8 3 10|16€ |06E
00} oS 0Cc [0} L q 94 Jer|os I 6D|16€ |06€
001-05av 00} oS I o i uobey4|g/ 144 44N9 80|v8€ [€8€
001-05QV/| 00} oS 3 4 Papunol ‘papeny Jer|s 3 1OD|¥8E |28€
00} oS 0z |2} | 4 Y uobey4|g) l 44N9 ¥O|¥8E |28€
0ot |os [} Apog umouyunfg l SIXO|¥8€ [28€
00l |os [} Apog umouyun|} l OSWVS|P8E [28€
00l |os ) Apog| oy paso|D|g l S4MM|P8E [28€
08 |ov ) Apog JeinBuy| uwuoy paso|D |9 | 19D|18€ [08E
001 |os ) fpog| wioypesoppler [ €o|ise [ose
00l |os ) Apog| oy paso|D|62 | 19D|18¢ [08E
00l 0¥ paquwod ol Apog Jer|oz l 29|18€ |08E
08 0¥ O Apog| oy paso| |8y 14 190|18¢ [08E
08 0¥ | o'q LE] Jerjsg S 80]18€ |08E




0€-52]06 6v¢ L X3dV 31v1d NTIM| 291 €5l

0097 [44 v1ls3da3ad NTIM|PaXIN Zsl

6669 IvdNLONYLs NTIM|€02 25t

789 IVdNLONYLS NIM|L6L Zsl

Ge-0¢ €col 8 JHLIN3O 31vd NTIM|L6L ZsL

Ge-0¢ 0cy L X3dV 31vd NTIIM|L6L 25l

Ge-0¢ 0L9 € asvd 31vd NIIM|L6L ZsL

S3IA 0€-G¢|0sL €6 L 3sSvd 3A1vid NTIM| 061 Zsl
S3A 0¢-92|0SL 1201 3 3svd 31vd NTIM|06L 25t
S3A Ge-0¢ 8¥S L 3svd 31vd NTIM|061 25l
Ge-0¢ 6L¢ L X3dV 31vd NTIM|061 ZsL

0g-sz|0CL 69, L X3dV 31vd NTIM|061 25l

0€-9¢ 41 9 JHINIO 31vid NTIM|061 25l

0t-S€ 09L1L ol JHIN3O 31vd NTIM|061 25l

0t-G¢ ccrl € JHIN3O 31vid NTIM|061 Zsl

(%21 %4 IvdNLONYLS NTIM| 281 25l

ge-0¢ 1423 4 3svd 31vid NTIM| 8L 25l

G€-0¢ 088 6 JHLIN3O 31vd NTIM| 281 25l

ge-oc|oLL 1454 L X3dVv 31vid NTIM| 8L 25l

S8 vHNLONYLS NTIM|9LL 25l

S¥09 IvdNLONYLS NTIM|9LL Zsl

6897 IvdNLONYLS NTIM|991 25l

8¢ IVdNLONYLS HOlId|6vL AL

[44 vHNLONYlS HOLlla|syL A"

9Ll IVdNLONYLS HOLIa|LLL il

(314 vHNLONYlS HOLlId|ovL 144

0¢ IVdNLONYLS HOlIa|SvL il

Y. vHNLONYlS HOLlla|lel Gel

961 IVdNLONYLS HOLlIa|ocL sel

6¢ vdNLONYlSs HOLlla|vel Lel

8¢ IVdNLONYLS HOlld|eel LeL

9cLe IvdNLONYLs NTIM| 291 SoL

S IVdNLONYLS HOLlIa|voL SoL

602 vdNLoNYls HOLllaflol 0oL

ajensn||| sujor uoljelopad (wuw) Yy (ww) pp (ww) 7 (8) 3ySiam (yunod) "oN adA} wio4 wJog adAL xajuo0)| ainjeaq

IVIM3LVIN N1IM -8 XIAN3IddV




G¢-0c|och ve8 b X3dv a1vild NTIM|E61 €5l

S3A G¢-0c|ovl 096 3 X3dv 31vd NTIM| €61 €61
G¢-0c|0S1 806 b X3dv a1vid NTIM|E6L €5l

G¢-0¢ 189 b 3svd 31vid NTIM| €61 €61

G¢-0c|ovl 6¢lL b 3svd 31vd NTIM|E6L €5l

G¢-0c|ovl 049 b 3svd a1vd NTIM| €61 €61

0€-G¢ €8y b 3svd d1vid NTIM|E6L €6l

0¢€-6G¢ 089 b 3svd a1vid NTIM| €61 €61

G¢-0¢ €cy b 3svd d1vid NTIM|E6L €51

G¢-0¢ 9cl b 3svd a1vd NTIM| €61 €61

0¢-GlL ore b 3svd a1vid NTIM|E6L €51

14 b J4IN3O 31vd NTIM| €61 €61

0¢-5¢ 99¢| 6 JHIN3O 31vd NTIM|E61 €61

0€-G¢ €981 9 JHIN3O 31vld NTIM| €61 €61

0¢-gc|oct €28 3 JHIN3O 31vd NTIM| 61 €61

S3A 0€-G¢|0S L 6¢. b J41IN3IO 31vd NTIM|E6L €5l
ovl 14 OSIN 31vd NTIM| 61 €61

[43%514 IvdN1LONdls NTIM| 881 €61

0¢-5¢ €8 4 OSIN 31vd NTIM|881 €61

G¢-0¢ 9ee 4 J41IN3IO a1vid NTIM|881 €5l

G¢-0¢ oLL 0ce b X3dv 31vd NTIM|881 €61

12 G¢-0¢ Y9l b 3svd a1vld NTIM|881 €5l
S3A S3A G¢-0c|ovT 919 b 3svd 31vd NTIM|881 €61
S3A G¢-0c¢|o8 ovl 6L€ b X3dv a1vild NTIM|881 €5l
G0LS IvdNLONYlS NTIM| L8 €61

GGcs IVdNLONY1S NTIM|081 €5l

0¢-G¢ €81 b X3dv a1vd NTIM|081 €61

G¢-0¢ €L b J41IN3IO 31vid NTIM|081 €5l

0¢-Sl1 091 €L€ b X3dv 31vid NTIM|081 €61

0¢-Si 114 b X3dv a1vld NTIM|081 €5l

806 VdNLONY1S NTIM|891 €61

Ge-0€ 66¢ 4 J41IN3IO a1vid NTIM|891 €5l

0v-G€ Yvx4 b X3dv 31vid NTIM|891 €61

0€-G¢ €L b 3svd a1vid NTIM|L91 €61

GE-0¢ G9€ 14 JHIN3O 31vd NTIM| 291 €61

0v-G€ Sl9 [4 3svd a1vid NTIM|L91 €61




618¢ IVdNLONY1S NTIM|90¢ €5l

Ge-0¢ L0 3 JHIN3O 31vd NTIX|90¢ €61

G¢-0¢ 96¢ € J41IN3IO a1vid NTIM|¥0C €5l

G¢-0c|ootT ovl 66 € X3dv 31vid NTIM| 02 €61

189 IvdN1LoNdlLs NTIM|L61 €51

S3A 0€-6G¢ 066 b JHIN3O 31vd NTIM| 261 €61

G¢-0¢ 8¢ b X3dV d1vid NTIM|L61 €6l

G¢-0¢ 8¢ b X3dv a1vid NTIM| 261 €61

S3A 0€-G¢|S9L Sl b 3svd 31vd NTIM| 261 €5l

S3A G¢-0¢|sEl veELL 3 3Svd 31v1d NTIM| 61 €61

S3A Ge-0c|sel 110l b 3svd 31vd NTIM|L61 €5l

S3A 0e-G¢|0cl 6¢cl 3 3Svd 31v1d NTIM| 61 €61

S3A G¢-0c|oct L9 3 3svd 31vd NTIM| 261 €61

G¢-0c|0EL 799 b 3svd a1vld NTIM| 61 €61

S3A 0e-gc|oct 70l 3 3svd 31v1d NTIM| 261 €51

0e-G¢|och ASte] b 3svd a1vld NTIM| 61 €5l

S3AFLITHNOD S3A Ge¢-oc|ovl 0ce ¥9¢l 3 X3dv 31v1d NTIM| 261 €31
S3A|FLITANOD S3A 0€-G¢|0vL ove Sovl 3 X3dV 31v1d NTIM| 61 €G1
S3A 0€-G2|0.L1 €e8 3 3svd 31vd NTIM| 261 €61

S3aA S3A 0€-Gc|06L 0S¢ Soch 3 3svd 31vld NTIM| .61 €5l
G¢-0¢|Svl 0G. b X3dv 31vd NTIM| 261 €61

G¢-0¢|09L LcS b X3dv a1vid NTIM|L61 €5l

S3A S3A G¢-0¢|StL [4:74 3 X3dv 31vd NTIM| 261 €61
S3A S3A 0e-G¢|Sch 968 3 X3dv a1vid NTIM|L61 €5l
G¢-0¢|sct 89Y b X3dv 31vd NTIM| 261 €61

0¢-GL|0LL 99¢ b X3dv a1vid NTIM|L61 €5l

0c¢-GL|0LL 0¥ b X3dv a1vd NTIM| 261 €61

G¢-0¢ 819 S J41IN3IO 31vid NTIM|L61 €5l

ov-v¢ 059 4 JHIN3O 31vid NTIM| 261 €61

S3A Ge-0¢ 6ELL 14 J41IN3IO a1vild NTIM|L61 €5l

clEL IvdNLONYlS NTIM| €61 €61

S3A Ge-0c|ovl 0SLL b 3svd 31vd NI |E6L €3Gl

G¢-0¢|0LL 799 b X3dv 31vid NTIM| €61 €61

0¢-GL|0EL 19€ b X3dv a1vid NTIM|E6L €61

0¢-GL|0LL 6€9 b X3dv 31vd NTIM| €61 €61

0¢-GL|0EL 9¢s b X3dv a1vid NTIM|E6L €61




S3AA|9VC ON G¢-0¢ 9l 3 3svd a1vid NTIM|G¥e 6¢¢
V.€ VdNLONY1S HOL11a|9s¢e 8¢¢

99 IvdNLoNdLs HOLlla|lee 8¢¢

68 VHNLONY1S HOlld|/lee 8¢¢

8. IvdN1LoNdLs HOLIa|v9¢ [444

€801 VHNLONY1S HO11a|c9c [444

/81 IvdN1LoNdLs HOLla|eve 9le

G6€ VHNLONY1S HOlld|lee 1424

¢l vdNLoNdLs HOL1Iajole €le

69 VHNLONY1S HOlld|8le [4v4

€9 IvdNLoNYLs HOL1Idajloc [4V4

0oge VHNLONY1S HOL11dajooc [4v4

0¢-9¢ 6G1 3 JHIN3O 31v1d HOLlla|66} ¢0¢

18l OSIN 31vid HOLld|66} [4v4

YAZ4 VdN1LoONYl1SsS HOLla|o6}L G611

0081 8¢ v.1s3d3ad NI | PaXIN 681

8¢Y9 IvdN1LONYls NTIM|L8¢ 681

9€8¢ IvdN1LONdls NTIM|LEC 681

0¢-G¢ 9e€ b 3asvd 31vd NTIM|LEC 681

[4%% b X3dv a1vld NTIM|LEC 681

799 VdNLONY1S NTIM|0€C 681

0€-G¢ 6€C b 3svd a1vid NTIM|See 681

é ON 0¢-g¢|oct 889 b 3svd 31vd NTIM|Gce 681
G¢-0¢ [443 b J41IN3IO a1vld NTIM|See 681

0¢-6G¢ €91 b X3dv 31vd NTIM|Gce 681

0e-gc|oLL 0s1 ceL b X3dv a1vid NTIM|G¢e 681

S3A 0v-G€ oL 169 3 X3dv a1vd NTIM|Gce 681
651 vdNLoNdlLs NTIM|vee 681

7096 IvdNLONYlSs NTIM|0ce 681

a8l IVANLONYLS NTIM|602 681

S3A 0¢-6G¢ 144 3 JHIN3O 31vid NTIM|602 681
1014 IvdNLONdLS HO11a|s0¢ 861

991 VHNLONY1S HOLlda|6st 8G1L

1€ IvdNLONdLS HO1Iajoov ¥Gl

121 VHNLONY1S HOLIa|9st Gl

8 vdN1LoNdlLs HOLla|sst Sl




[40 IVANLONELS|dANG N1IM|ESe 65¢

L9cL1 IVHNLONY1LS|dNNG NTIM|ESE 6G¢

Ge-0¢ 0451 Sl JHIN3O 31vid lid|ese 65¢
GE-0¢ 14 b X3dv 31vid lid|€se 6G¢
Ge-0¢ XA S J41IN3IO 31vid lid|ese 65¢
0c8l 99 OSIN 31vld lid|€se 6G¢

190} IVdNLONYLS NTIM|Cre 8G¢

€Ll VHNLONY1S NTM|ELE 8G¢

0lL9L IVdNLONY1S NTIM|ELE 8G¢

99 VHNLONY1S NIM|LLE 8G¢

Sl IVdNLONY1S NTIM|LLE 8G¢

188 VHNLONY1S NTIXM|06¢ 8G¢

1961 IvdNLONYlS NTIM|€8¢C 8G¢

G¢-0¢ 96 b J4IN3O 31vld NIME €82 8G¢
Ge-0¢ G8¢ 3 JHIN3O 31vd NIME €82 8G¢
0€-G¢|0L L [4a b X3dv a1vld NTIMé €8¢ 8G¢
6G. VdNLoNYl1S NTIM|28¢ 8G¢

¥8€¢ IvdN1LONdls NTIM|Z8¢ 8G¢

0¢ VdN1LoNYl1sS NTIM|29¢ 8G¢

Lvy IvdNLoNdlLs NTIM|99¢ 8G¢

Ll¢ VdNLONY1S NTIM|S9¢ 8G¢

0¢ IvdNLoONdLs HO11aj0se 6v¢

L€ VdN1LONY1S HOLla|vse e

€08 vdNLoNdLs NTIM|0vE 6¢¢

8¢ VdNLONY1S NTIM|9LE 6¢¢

8G¢ vdNLoNdlLs NTIM|00€ 6¢¢

99¢€ VdNLONY1S NTIM|86¢ 6¢¢

161 vdNLoNdlLs NTIM|8¥¢C (144

yA%4 VdNLONY1S NTIM|L¥2 6¢¢

(Aeyk4 IVdNLONY1S NTIM|L¥C 6¢¢

€ 3 OSIN 31vd NTIM|L¥e 62¢

860¢ IVdNLONY1LS NTIM|9rC 6¢¢

ON 0¢-Gl 42 3 JHIN3O 31vd NTIM|9ve 6¢¢
S3AA|SvC ON 0€-Gg|oct (1743 9l0l [4 X3dv 31vid NTIM|9ve 6¢¢
GGL VHNLONY1S NTIM|Sye 6¢¢

0€-5¢ °je14 b X3dv a1vid NTIM|G¥e 6¢¢




88¢L vdNLONdLs HOL1Ia|¥8¢ 68¢

0¢€-G¢ 161 6 JHIN3O 31v1d HOLlla|SsLe 8¢

S3aA 0€-G¢ ¥0¢ b J41IN3IO 31vd HOLlda|SLe 8.¢
0€-G¢|08 88¢ b X3dv 31vd HOLla|SsLe 8¢

S3A é 05>199 [40] b dvd a1vid HOLIda|SLe 8.¢
0€-6G¢ 0L 1G€ b X3dv a1vd HOLlld|6.¢ 8¢

0€-G¢ €€6 L J41IN3IO 31vid HOLlld|6.¢ 8.¢

[0[00) 74 Ll v1ls3d3d NI |PaXIN Vx4

S3A 0€-G¢ 19¢ b J41IN3IO d1vid NTIM|v.LE 112
0€-G¢ 1S L JHIN3O 31vd NIM|vLE 1.2

0€-G¢ L6€ b X3dV a1vid NTIM|ELE 112

0€-G¢ Sl 9 JHIN3O 31vd NTIM|€LE Vx4

G¢-0¢ GGe 4 JHIN3O 31vd NTIM|29¢ 1/

G¢—-0c|oEl 166 b JHIN3O 31vld NTIM|29€ Vx4

9lle IvdNLONYlSs NTIM|L9E 112

G¢-0¢ (44 b X3dv a1vld NTIM|1L9€ Vx4

é S3A 0e-s¢|sel 091 €00} b 3svd 31vd NM|L9E 1.2
0€-6G¢ €lve Sl J4IN3O a1vld NTIM|L9E Vx4

[44 VdNLoNYl1sS NTIM|09¢ 112

0e-G¢ AR L JH1IN3IO 31vid NTIM|09€ Vx4

0¢-5¢ 6Vl b X3dv 31vd NTIM|09¢ 1.2

0€-G¢|00}L 0¢6 4 X3dv a1vid NTIM|09€ LlC

081 IvdNLONdlS NTIM|SSE 112

S3A Ge-0€|Gch 88y b JHIN3O 31vd NTIM|SS€E 112
S3A 0e-gc|ovl 192 3 JHIN3O 31vd NTIM|SSE 1.2
0€-G¢|00L SL 414 b X3dv 31v1d NTIM|SSE 112

Ge-0¢ ¢l9l 8 JHIN3O 31vd NTIM|SSE Vx4

(\[44 vdNLoNdlLs NTIM|SLE 112

19¢¢ IvdNLONYlSs NIM|SGLE Vx4

0€-G¢ €v0L L J41IN3IO a1vild NTIM|SLE 112

G¢-0¢ LG¢ b X3dv 31vid NIM|SLE 1/2

S3A 0€-G¢|0oL L 6G¢ b J41IN3IO a1vid NTIM|SLE 112
S3A Gge-oc|ovl Sv. b JHIN3O 31vd NTIM|SLE Vx4
06¢ 9 OSIN a1vid NIIM|SLE 112

0¢-Gl1 8l¢ b X3dv 31vd NIM|vLE Vx4

goee IVANLONYLS|dANG NTIM|ESe 65¢




9l¥EGe [ejol
Ge-0€ 144 b J41IN3IO 31vd HO1ld|86¢ 66€
ve VHNLONY1S HOL1l1a|06¢€ L6€
0€-G¢|0ce €S b X3dV a1vid HOLIa|ese ¥8¢
0€-G¢ 19¢l 9 JHIN3O 31v1d HOL11a|€e8e 8¢
€1¢¢ ol ONINIT 31v1d HOLlla|ese 8¢
G¢-0¢|0LL 96€ b X3dv 31vld HOL11a|c8e 8¢
Ll VdN1LoONYl1SsS HOL11a|08¢ 18€
G¢-0¢ oL b J41IN3O 31v1d HOL11a|08¢e 8¢
0S¢ OSIN 31vd HOL11a|08¢ 18€
514 VHNLONY1S HOLlld|6.€ 8¢
€e VdNLoNYlsS lid|9.¢€ 8.€
6l IvdNLoNdlLs lid|e.e LLE
0s VdNLONY1S lid|cie LLE
6l IvdNLONdLs HOLIa|.9¢ 89¢
4] VdN1LONYl1S HOLlld|6ve 0G€e
234 vdNLoNdLs lid|vee 0s¢
L9l VdNLONY1S HOlld|cee X4
(q4°] IvdNLONdLs HOL1Iajoce 6l¢
98¢ VdNLONY1S HOlld|cee AR
8lee IVdNLONY1LS NTIM|LLC vie
€¢ VdNLONY1S HOLlld|loe 90€
8¢ OSIN a1vld HOLlla|e6¢e 96¢
0¢-GL|0cL %% 3 X3dv 31vd HOLllda|€6e 96¢
0ce IvdNLONdLS HO11a|98¢ 68¢
[7A%4 VHNLONY1S HOL11a|98¢ 68¢
€G1 IvdNLONdLS HO11a|s8¢ 68¢
S61 VHNLONY1S HO11a|s8¢ 68¢
6l¢ vdN1LoNdlLs HO1Ia|¥8¢ 68¢




L 3 SOd| ™S SNS ¥ uewoy Aue3 YL HOLIA|vZL [9G1 /G10¢€

3d L 3 S ard ZSO ¥ uewoy Ae3 7L HOLIA|vZL [9S1 9G1L0¢

34 L 3 S| WNH Sod ¥ uewoy Ae3 YL HOLIA|vZL [9G1 GGlL0¢

Z 3 S| "3IA ZS0  Uewoy Aue3 7L HOLIA|ELL |6¥L 0v10€

4 3 1Vl IMS Sod ¥ uewoy Ae3 L HOLIA|ELL |6VL 6€10€

AOn-3d L 3 S| ANNH] VYOAO € uewoy Aueg 6 HOLId|y¥L |9VL 9el0¢e

€ 3 S| ANl ANl ¢ uewoy Aue3 6 HOLIA|v¥L |9VL geLoe

€ 3 Odd| avd Nno3 € uewoy Aue3 6 HOLId|y¥L |9vL /€10€

d00d-3d l 3 S| 49l ZSO € uewoy Ae3 6 HOLIA|v¥L |9VL eLoe

34 Z 4 S| 497 ZSS € uewoy Aueg 6 HOLId|PvL |SPL zeloe

Els| L 3 S| OLAN] VOAO ¢ uewoy Ae3 6 HOLIA|v¥L |SYL c€eloe

¥00d € 3 S| dNI ZSO € uewoy Aueg 6 HOLId|pvL |SvL LeLoe

L 3 S| NVN| VOAO ¢ uewoy Aue3 8 HOLlId|SEL |L€) 9zloe

L 3 S| AN ANl € uewoy Aueg 8 HOLId|seL |L€) yzloe

aow 34 v 4 3 S| NV no3 € uewoy Ale3 8 HOLId|SElL |4€1 /210¢

34 0C 14 S| 9 ZSO € uewoy Aue3 8 HOLId|SEL |4€1 gzlLoe

dOW - 3 3 3 S| 11N sSod ¢ uewoy Aue3 8 HOLId|SEL |L€) 8210¢

34 v L 3 M| d¥vl no3 € uewoy Aueg 8 HOLId|sEL |9€) ocloe

dOW - 3o L 3 S| 497 ZSO ¢ uewoy Aue3 8 HOLId|SEL |9¢L 6210¢

34 AAH H00d 2 3 S| 497 ZSS uewoy JsjeT 61 HOLIA|ZLL |[Eb) €cloe
L 3 NIA| XY sod ¥ uewoy Ae3 YL HOLIA|¥G |99 9./,
34 AOW v 3 3 S| 4L no3 ¥ uewoy Aue3 L HOLIQ|YS [SS YNAZA
J4 7S L 3 S| avd| VOAO ¢ uewoy Aue3 9 HOLId|8Y |8V 17A72
ENEE L 3 Odd| NVIA sod € uewoy Aueg 9 HOLId|8Y |8Y Sly.
J4 7S 4 4 S| 491 ZSO uewoy Jsje’ 6L HOLIQ|9Y |4 19A 72
34 AOW v L 3 Sid| avd no3 uewoy Aue3 L1ld|yy  |Sv [AA A
34 AAH v L 3 M| 1SV Nno3 uewoy Aue3 L1d|yy  |SY LivL
34 AAH € € S| 497 ZSO uewoy Aue3 LLld|yy  |SY 0Ly,
34 AAH v L 3 N3IA] AN ZSO uewoy Aue3 L1d|yy  |SY 697,
34 AAH l 3 S| 491 ZSS € uewoy Aueg 6 HOLId|8E |[6€ 89/
34 AOW 3 3 Sidl WNH| VOAO ¢ uewoy Aue3 6 HOLId|8E |6€ 99t .
34 AAH l 3 Oodd| NVIN Sod ¢ uewoy Aueg 6 HOLId|8E |[6€ 19%.
34 AAH 3 3 Odd| dOSs SNS pejepun| S3YNLYIL4 TVHNLYN|9E |L€ Sov.
34 AOW l 3 odd| LI sod Z uewoy Aueg ¥ HOLId|oE [l€ YovL

papoi3| aby| xag| el s10jog N| 1unoo uswbelsq| ued suog| suog| seioadsg pouad dnoig| Inp| WXeWwon Jaguinu auog

dNO01IVLVO INO4 TVININY -6 XIANIddV




3 b Odd| NNI sod € uewoy Aue3 9 HOlld|zoz |66l 1610€

4 3 S| WNH SOog ¢ uewoy Aue3 9 HOlld|zoZ |66l 9610¢€

3 b Odd| NNI sod € uewoy Aue3 9 HOlld|coC |86l 10c0¢g

400d v 3 3 Sid| diL] VOAO g uewoy Aue3 ZHOLlIa|s6L |96) €810¢
VS b b M| LINW] VOAO  uewoy Aue3 9 NIIM|2sL |16l 0§10¢€

34 4 3 S| 491 ZSS 7 uewoy Aue3 9 NIIM|ZSL |81 6v10€

3 3 S| 491 ZSS € uewoy Aeg 6 HOLlA|s8L |98l 9810¢

400d 4 3 S| 491 ZSD ¢ uewoy Aue3 6 HOLId|s8lL 981 G810€
34 3 b S| 11N sod € uewoy Aue3 6 HOLIQ|s8L |98) ¥810¢€

don - 3d 4 3 Odd| NVIA SOog ¢ uewoy Aue3 6 HOLId|s8lL |[98L 1810€
34 € b S| 491 ZSO € uewoy Aeg 6 HOLIA|y¥L |[LLL 8¢10€
a31vOILSVINe 3 b M| 1SV| VOAO uewoy Aue3 ¥ 1id|69L |0LL 6.10€
d00d 3 3 SOd| NVWN| VOAO uewoy Aue3 ¥ 11d|69L |0LL 8/.10€

34 ol 3 M| ANT ZSD uewoy Aue3 ¥ 11d|69L |0LL 1210€

EiS| (4 S M| Adl ZSO uewoy Aue3 ¥ 11d|69L |0LL 9/10¢

34 S 3 M| A0 ZSO uewoy Aue3 ¥ 1id|69L |0LL G/10€

v g 3 SOd| ™S NVO uewoy Aue3 ¥ 11d|69L |0LL 0810¢

don - 3d 3 3 Odd| LIN SOog uewoy Aue3 ¥ 1id|69L |0LL v.1L0€
don - 3d v 3 3 Sid|l  diL Sodg uewoy Aue3 ¥ 11d|69L |0LL €.10¢
34 3 b S| 4dll sod uewoy Aue3 ¥ 1id|69L |0L1 cllog

34 3 3 S| 4l Sodg uewoy Aue3 ¥ 11d|69L |0LL L210€

v 3 b sial 1sv sod uewoy Aue3 ¥ 1id|69L |0L1 0.10¢€

34 4 3 I v Sodg uewoy Aue3 ¥ 11d|69L |0LL 6910€

d400d| VS 3 b Odd| LLAN| VOAO € uewoy Aue3 S NIM|ESE |89l LG1L0€
d00d € 4 S| 11| VOAO ¢ uewoy Aue3 S NIIM|ESE |491 €610¢
d00d - 3d € € S| 491 ZSO € uewoy Aue3 S NIM|ESE |29 csioe
34 L L S| dNI ZSS 7 uewoy Aue3 9 NTIM|ZStL |991 14430

400d 3 b S| 491 ZSS  uewoy Aue3 9 NIM[esL |99 193490

v 6 3 Odd| NVA| VOAO 7 uewoy Aue3 9 NTIM|ZSL |991 8v10€

v 14 4 S| XVIN| VOAO  uewoy Aue3 9 NIM|2sL |99l Lv10€

34 3 3 Odd| dvd| VOAO 7 uewoy Aue3 9 NTIM|ZSL |991 140

34 4 b S| WNH| VOAO  uewoy Aue3 9 NIM|2sL |99l Sv10€
AdOn-3d 3 3 S| 49l ZSO 7 uewoy Aue3 9 NTIM|ZsL |991 3430
34 3 b S| O1N sod  uewoy Aue3 9 NIM[esL |99 [4470]>

34 € 4 S| 491 ZSO ¢ uewoy Aueg 8 HOLId|8SL |6GL 6G10€

s 9 b Odd| dOSs SIS  uewoy Aue3 1L HOLIA|vLL |9SL 8G10€




v 3 b SOd| NV sod € uewoy Aue3 9 HOlld|gLe |0le 9¢c0e

r 3 3 Odd| NVIA sod € uewoy Ajeg 9 HOlld|ele |0lC Gceoe

v € b INV] NVIA sod € uewoy Aue3 9 HOlld|gLe |0le 4440

v 3 3 INV] NVIN SOog ¢ uewoy Aue3 9 HOlId|ele |Ole €¢coe

r 3 b SOd| NV sod € uewoy Aue3 9 HOlld|gLe |0le (4440}

VS 3 3 Y SOog € uewoy Aue3 9 HOlId|ele |Ole L¢coe

v 3 3 Sial  4dil sod ¢ uewoy Aue3 9 HOlld|gle |0le 6120€

v 3 ad| 4diL SOod ¢ uewoy Aue3 9 HOlId|eLe |Ole 81c0¢

3 b M| VO sod € uewoy Aue3 9 HOlld|gLe |0le PARAVS

v 3 3 Sid| vO SOodg ¢ uewoy Aue3 9 HOlId|ele |Ole 91c0¢

3 b Odd| LIAN sod € uewoy Aeg 9 HOlld|cle |0le Glecoe

3 3 S| avd SOodg € uewoy Aue3 9 HOlId|ele |Ole 14740

3 3 S| AN ZSO | uewoy Ale3 L NIM|[68L |602 [4:140}>

d00d - 3d 3 3 S| 491 ZSD € uewoy Aue3 S NIM|esL |80C ¥G10€
AON-3d °1°] 3 ¥ A3O ZSO € uewoy Aeg 8 HOLld|8sL |[S0¢ 2910¢
Aon - 3d Sl 14 S| 4l ZSO € uewoy Aue3 8 HOLlA|8SL |S0C 1910¢€
v € € M| LN sod € uewoy Aeg 8 HOLlA|8SL |S0C 8910¢€

v 4 4 M| LIXIN SOod € uewoy Aue3 8 HOLId|8sl |[S0C 1910¢€

v 3 3 Y sod € uewoy Aeg 8 HO1la|8SL |S0C 9910¢

v S b S| NV sodg € uewoy Aue3 8 HOlla|8SL |S0C G910€

don - 3d v ol 3 M| NV Sod € uewoy Aeg 8 HOllA|8SL |S0C ¥910¢€
v [4 b S| OOH sod € uewoy Aue3 8 HOLIA|8SL |S0C €910¢

Els| ol 3 Odd| d0S sod € uewoy Aeg 8 HOLld|8SL |S0C 09l0¢

v 4 4 M| LINW| VOAO € uewoy Aue3 9 HOlld|zoz |L0C 6810€

€ 3 S| O1N sod ¢ uewoy Aue3 9 HOlld|coe |10C 0610¢

4 b S| XV sod € uewoy Aue3 9 HOlld|zoz |L0C 8810€

VS 3 3 S| 1NN sod € uewoy Ajeg 9 HOlld|coZ |L0C /810€

3 3 S| NN SIS € uewoy Aue3 9 HOlld|zoz |00C ¢0c0¢e

3 3 S| 491 ZSS ¢ uewoy Aue3 9 HOlld|coZ |66l ¢610¢

3 b S| 491 ZSS € uewoy Aue3 9 HOlld|zoz |661 1610€

3 3 S| NVA| VOAO ¢ uewoy Aue3 9 HOlld|coZ |66l G610€

3 b S| 4gll] VOAO € uewoy Aue3 9 HOlld|coz |661 ¥610¢€

Eis| 3 3 S| 4il] VOAO € uewoy Ajeg 9 HOlld|coZ |66l €610¢€

3 b S| O1N sod € uewoy Aue3 9 HOlld|zoz |661 00¢c0¢€

VS Sl 4 Odd| NVIA SOog ¢ uewoy Aueg 9 HOlId|coZ |661 6610€

v 3 b M| LXIN sod € uewoy Aue3 9 HOlld|coT |66l 8610€




aow 3 b S| AN ZSO € uewoy Aue3 9 HOlld|9Le |S€C 1G¢0¢€

L 3 d0d) AN ZSD ¢ uewoy Aue3 9 HOlld|9le |S€C 9620¢

aow [4 4 S| a1 ZSO € uewoy Aue3 9 HOlld|9Le |S€C GGcoe
VS 3 3 S| NV SOog ¢ uewoy Aue3 9 HOlId|9LZ |S€C 09c¢0¢

v 3 b M| LN sod € uewoy Aue3 9 HOlld|9le |S€C 6G¢0¢€

VS 3 3 Y SOog € uewoy Aue3 9 HOlId|9LZ |S€C 8G20¢

3 3 S| LNW SNs pajepun 9 LId|¥€C |€€C §G92¢0€

34 dOW v 4 4 Odd| W34 no3 pajepun 9 lid|vee [€€C 0/c¢0¢
34 AOW g S S| 491 ZSO pajepun 9 Lid|¥eC |€€C 692¢0€
34 dOW 3 3 S| ™S SOog pajepun 9 lid|vee |€€C 89¢0¢
34 AOW v g b S| avd sod pajepun 9 LId|¥€C |€€C 19¢0¢€
3 b INV] NVIA SOog pajepun 9 lid|vee [€€C 99¢0¢

4 3 S| 491 ZSO  uewoy Aue3 ¥l HOllA|8ce |LcC €9¢0¢

v Ge 3 M| 1INV d30 7 uewoy Aue3 ¥1 HOLIA|82Z (Lcc 1920¢

r 3 3 S| 4l sod  uewoy Aeg ¥l HOllA|8ce |LcC ¥920¢

3 b SOd| d0s sod  uewoy Aue3 ¥1 HOLIA|82Z (icc 29¢0¢

A3LVYNINVT 3 3 S| 497 ZSS € uewoy Aeg 9 HOlld|Ele |lee Gecoe
3 3 d0d) AN ZSD € uewoy Aue3 9 HOLlId|coZ |6lc 90¢0¢

3 3 S| WNH Sodg ¢ uewoy Aue3 9 HOlld|coZ |6lC G0co¢e

3 b S| 4ll] VOAO € uewoy Aue3 9 HOlld|zoz |8lc €0¢0¢

3 3 S| d3A ZSD ¢ uewoy Aue3 9 HOlld|coZ |8lc ¥020¢

v 3 b M| 1SV sod € uewoy Aue3 9 HOlId|gle |¢le ¥€20¢

v 3 3 M| dvl sod € uewoy Aeg 9 HOlld|gle |cle €ecoe

3 b S| 491 ZSS € uewoy Aue3 9 HOlId|eLe |LiC 0€c0¢e

3 3 S| NVA| VOAO ¢ uewoy Aue3 9 HOlld[ele |biC ¢eeoe

v 3 b M| 1IXW| VOAO € uewoy Aue3 9 HOlId|ele (LiC L€20¢

4 4 S| 11| VOAO ¢ uewoy Aue3 9 HOlld|gle |0lC L120e

34 3 b S| 4ll] VOAO € uewoy Aue3 9 HOlld|gLe |0le 0lcoe

\4 3 3 S| NVA| VOAO € uewoy Aeg 9 HOlld|gle |0lC 60¢0€

v 3 b INV| NVIAN| VOAO € uewoy Aue3 9 HOlldlgLe |0le 80c0¢€

14 3 SId| WNH no3 ¢ uewoy Aue3 9 HOlld|gle |0lC €lcoe

v 3 b Odd| LIAN no3 € uewoy Aue3 9 HOlld|gLe |0le cleoe

4 4 M| A3O ZSDO ¢ uewoy Aue3 9 HOlld|ele |0lC 0ccoe

v L 3 Odd| NVIA sod € uewoy Aue3 9 HOlld|ELe |0le 6¢c0€

v 8 3 Odd| NVIA SOodg ¢ uewoy Aueg 9 HOlId|eLe |Ole 8¢c0¢E

v 4 b INV] NVIA sod € uewoy Aue3 9 HOlld|ELe |0le 1c¢eoe




v 3 b M| LXIN sod € uewoy Aue3 S HOLlA|68C |¥8¢C 1620¢

3J4 7S ol 3 Odd| d0S sod € uewoy Ajeg S HOlld|68C |¥8C 68¢0€
34 AOW 3 b N3IA| ™S sod € uewoy Aue3 S HOLlA|68C |¥8¢C 88¢0¢€
v Sl 3 INV] MS no3 Ueuioy Jajen 8l HOLId|o9Z (l9¢ G8c0¢€

34 AOW 3 b S| d0S| VOAO € uewoy Aue3 €l HOlld|yve |¥Se €/.c0¢
34 dOW € € S| 491 ZSD € uewoy Aue3 €l HOLIa|yve (vSe ¥.120¢€
34 dOW v 3 3 Odd| avd sod ¢ uewoy Aue3 €1 HOlld|¥¥e |¥Se G/20€
3418 3 3 S| NV SNS  uewoy Aue3 G lid|6sc [€SC 08c¢0¢
400d 3 b Odd| O SIS  uewoy Aue3 G LId|6SC |€5¢ L220¢€
34 dOW € 3 S| 491 ZSS 7 uewoy Aue3 G lid|6sc [€S¢ 1820¢
34 A3S 4 b Odd| LLAf VOAO v uewoy Aeg G lld|6sc |€SC €8¢0¢
34 dOW| VS 9 b S| NVA| VOAO 7 uewoy Aue3 G lid|6sc [€SC ¢lcoe
3418 3 3 S| 491 ZSO  uewoy Aue3 G 1Id|6SC |€5¢ ¢8¢0¢g
34 dOW 3 3 S| 491 ZSD 7 uewoy Aue3 G lid|6sc [€S¢C 1120€
J4 AIS| VS 3 3 M| O1N sod  uewoy Aue3 G lid|6Sc [€S¢ ¥820¢
34 AON 4 3 S| NV sod t uewoy Aue3 G lid|6SC |€S¢ 6.¢0€
34 dOW 3 3 S| WNH sod 7 uewoy Aue3 G lid|6Sc [€S¢ 8/.¢0¢€
3 3 S| 49 ZSS € uewoy Aue3 9 HOLId|9lZ |Eve 617¢0€

3 3 S| 49l ZSO ¢ uewoy Aue3 9 HOlld|9le |Eve 0Gcoe

v 3 3 M| NV NVO € uewoy Aue3 9 HOllA|9Le |Eve ¢Se0e

v 3 3 M| INW sod € uewoy Aeg 9 HOlld|9le |Eve 1G2oe

4 4 S| NV sod € uewoy Aue3 9 HOllA|9le |Eve 817¢0€

r 3 3 ad| W34 Sodg € uewoy Aeg 9 HOlld|9le |Eve PAZAUS

3 b S| NN sod € uewoy Aue3 9 HOlld|9le |Eve 9¥20¢

3 3 S| 4l Sodg ¢ uewoy Aue3 9 HOlld|9le |Eve Gvc0€

34718 3 b S| 41l VOAO € uewoy Aue3 9 HOLId|9LZ [L¥e 1€¢0¢
3J4 1S v 3 3 S| NN no3 € uewoy Ajeg 9 HOlld|9le |I¥e (4740
34 AON 4 4 S| ANl ZSO € uewoy Aue3 9 HOLId|9lZ |L¥e 14444
3418 14 € S| 49 ZSO € uewoy Aeg 9 HOlld|9le |Ive 9€c0¢e
34718 3 b S| ™IS sog € uewoy Aue3 9 HOLId|9LZ |L¥e €¥20¢

L 3 1Vl IMS Sog ¢ uewoy Aue3 9 HOlld|9le |I¥e L¥20¢

J41S| VS 3 b SOd| XV sod € uewoy Aue3 9 HOLId|9Le |L¥e 0¥c0¢

3 3 S| 4l Sog ¢ uewoy Aue3 9 HOlld|9le |I¥e 6€¢0€

34718 r 3 b S| avd sod € uewoy Aue3 9 HOLId|9le |L¥e 8¢c0¢€

L 3 Odd| OLA| VOAO ¢ uewoy Aueg 9 HOlId|9LZ |S€C 14140

v 3 b M| O1N no3 € uewoy Aue3 9 HOlld|9le |S€C €6¢0¢




34 AOW €l b S| ™IS sod g uewoy Aue3 € HOLla|89¢ |L9€ ¥eeoe
400d ol 3 S| 11N no3 € uewoy Aje3 L1 HOlId|l6C [V¥S€E 66¢0€
34 AOW 3 b S| 491 ZSS  uewoy Aue3 ¥lL HOLlA|8¥E |S¥E AR
400d 3 3 S| 491 ZSD 7 uewoy Aue3 ¥lL HOLIA|8VE |SPE 81€0¢E
[4 b Odd| dvd sod  uewoy Aue3 ¥1 HOLlA|8¥E |S¥E 0ceoe

3J4 1S 3 3 S| W34 SOog 7 uewoy Aue3 L HOLIA|8VE |[SPE 61€0€

3 3 M| IXWN| VOAO 8By uol| S|ppIN Z lid|.ge |8€€ Gle0e

400d g 3 S| 4l no3 aby uol| s|ppIN Z lid|lge |8€€ 91€0¢€
400d 3 b Siaj avd sod palepun| S3YNLVIH IVHNLVYN|SEE |SEE 05€0¢
34 dOW ol 3 SId| WnNH no3 g uewoy Aue3 ¥ HOLId|.LE |CEE c0€0¢e
34718 € b S| 1SV no3 g uewoy Aeg ¥ HOLIQ|ZLE |CEE 10€0€E

3 3 Odd| avd SOog g uewoy Aueg ¥ HOLId|.LE |62 €0€0€

3 3 S| AN anl € uewoy Aeg / HOLllA|ooL |8CE (4440}

34 dOW € 3 M| gL no3 Oly)j0dN L lid|ece |vee v1€0€
aon 4 3 S| 11Nn Sod Oly)ljoeN L lid|ege |vee €Leoe
400d 3 b INV] NVIA sod Oly)j0eN L lid|ege |vee cleoe

3 3 S| NV SNS  uewoy Aue3 ¥1 HOLllA|6LE |0CE 90€0¢

3 3 S| 11A] VOAO 7 uewoy Aue3 L HOLIA|6LE |0CE §G0€0€

Sl S S| dNI ZSO  uewoy Aue3 ¥1 HOLllA|6LE |0CE L1eoe

€ € M| LIXIN sog  uewoy Aue3 ¥1L HOLlA|6LE |0CE oLeoe

€ 3 S| NV Sod  uewoy Aue3 ¥1 HOLlA|6LE |0CE 60€0€

400d 3 b Odd| NNI sod  uewoy Aue3 ¥1L HOLlA|6LE |0CE 80€0€

4 3 Odd| OLN SOodg  uewoy Aue3 ¥1 HOllA|6LE |0CE L0€0€

400d S b sial W34 sod  uewoy Aue3 ¥lL HOLlA|6LE |0CE ¥0€0¢
3J4 1S 3 3 S| 491 ZSS Z uewoy Aue3 ZNIM|LL2 |SLE 18¢0¢€
34 AOW 3 b S| L1LA] VOAO g uewoy Aue3 CNIM|LLe |Sle 98¢0¢
34 dOW 3 3 M| IXN| VOAO ¢ uewoy Aue3 ¥ N1IM|8SZ [€LE 9/2¢0¢
3 b M| 1IXWN| VOAO € uewoy Aue3 £/ HOLIa|90e |[LOE 00€0¢

g 3 S| W34 no3 ¢ uewoy Aue3 S HOllA|68C |98¢C G6¢0€

3 b N3A| A3O ZSO € uewoy Aue3 S HOLIAa|68C |[98¢C 86¢0€

3 3 Odd| 4L Sog ¢ uewoy Aue3 S HOlld|68C |98¢C 16¢0€

3 b INV] NVIA sod € uewoy Aue3 S HOLIAa|68C 98¢ 96¢0¢

€ € S| dNI ZSO ¢ uewoy Aue3 S HOlld|68C |S8C ¥620€

3 b S| WNH sod € uewoy Aue3 S HOLIAa|68C |S8¢C €6¢0¢

34 dOW 4 4 S| 49 ZSO ¢ uewoy Aueg S HOLlId|68C |v8C 062¢0¢
34718 € b INV| dOS sod € uewoy Aue3 S HOLIa|68¢C |¥8¢C ¢6¢0¢




3 3 S| NN SOodg ¢ uewoy Aue3 9 HOlId|ELe [LOY 10¢0€

3478 3 b S| a1 ZSS € uewoy Aue3 6 HOLlAd|66€ |86€ 617€0€

3 3 Odd| NNI SOodg | uewoy Aue3 € lld|8.g |v6E 6€€0€

3 b S| O1N sod | uewoy Ape3 € lld|8/e |v6E 8€€0€

3 3 SOd| d3OSs SOodg | uewoy Aue3 € lid|8.E |v6E LE€0€E

3 3 S| dlN no3  uewoy Aue3 ¥1 HOLlA|¥8E |C8E 9re0e

3J4 1S g 3 Odd| NVIA no3 7 uewoy Aue3 1 HOLIA|¥8E |[Z8E Gv€0€E
3418 14 3 S| 497 ZSO  uewoy Aeg ¥1 HOLlA|¥8E |C8E 8¥€0¢
34 7S 3 b siaj WNH sod  uewoy Aue3 ¥1 HOLlA|¥8E |C8E Lv€0€

3 3 S| 4il] VOAO Z uewoy Aue3 L HOLIa|iL8e |08€E €ve0e

d00d 3 3 S| Ol1N| VOAO g uewoy Aueg L HOLlafi8e |08E cyeoe

3 3 S| dNI ZSO Z uewoy Aue3 L HOLIa|iL8e |08€E ye0e

34 AON 3 b S| d3A ZSO g uewoy Aue3 L HOLIa|iL8E |08€E L¥€0¢E
34 dOW 3 3 M| 1SV sod g uewoy Aeg L HOLIA|i8Ee |08€E 0ve0e
3 3 S| NNH| VOAO | uewoy Aue3 € 1i1d|8.¢ |L.€ 12€0¢€

3418 3 3 Odd| NN SNS | uewoy Aue3 € 1lid|8.¢ [9.€ 62€0€
34 AOW 3 b S| 4gll] VOAO | uewoy Aue3 € lid|8/e |9.€ 0€eoe
34 dOW 3 3 Odd| OLA| VOAO | uewoy Aue3 € 1lid|8.g [9.€ 82¢€0€
3478 3 b S| 491 ZSO | uewoy Aue3 € lld[8/e |9.€ ceeoe
3J4 1S 3 3 S| avd sod | uewoy Aue3 € 1lid|8.g [9.€ 9€€e0¢e
34718 3 b S| NV sog | uewoy Aue3 € lid|8.e |9.€ Gee0e
3J4 7S 3 3 Odd| NVIA Sodg | uewoy Aue3 € lid|8.g [9.€ y€e0e

3 b S| ™IS sod | uewoy Aue3 € lldf8/e |9.€ €€e0¢e

3 3 M| INW Sog | uewoy Aue3 € 1lid|8.¢ [9.€ L€C0E

34 AOW 4 b S| 4gll] VOAO g uewoy Aue3 ¢ HOLId|LLe [ClE Geceoe
3 3 S| ™S sod g uewoy Aue3 ¢ HOLId|lle |[¢l€ 9¢e0e

400d 9 b S| 491 ZSS g uewoy Aue3 € HOLla|89¢ |L9€ (4450}

3 3 S| dvd| VOAO g uewoy Aue3 € HOLIA|89¢ |[L9€ L¢eoe

3 b S| AN ZSO g uewoy Aue3 € HOLla|89¢ |L9€ €¢eoe




Land east of Moorfield Road, Duxford, Cambridgeshire: Archaeological Excavation
©Pre-Construct Archaeology Limited, March 2014

23 APPENDIX 10: CHARRED PLANT MACROFOSSILS AND OTHER
REMAINS

Key to Tables

x=1-10specimens xx=11-50specimens xxx=51- 100 specimens
xxxx = 100+ specimens

cf = compare fg=fragment b = burnt

ER = Early Roman MIA = Middle Iron Age

PCA Report Number: R11661 Page 210 of 213



Sample No. 23 37 29 33 20 16

Context No. 226 361 300 327 208 191
Feature No. 189 277 229 258 153 152
Kiln No. 1 2 3 4 5 6
Period ER1 ER1 ER2 ER3 ER3 ER4
Date 50-80AD 50-100AD | 50-100AD
Cereals
Avena sp. (grains) X X X X
Hordeum sp. (grains) X xcf X
Triticum sp. (grains) X X XX X X xcf
T. spelta L. (glume bases) X X X X
(spikelet fragment) xcf
Cereal indet. (grains) XXX XXX X xfg XXX
(detached sprout) X
Herbs
Atriplex sp. X
Bromus sp. X
Fabaceae indet. X X X X
Fallopia convolvulus (1.)A.Love X
Galium aparine L. XX
Lithospermum arvense L. X
Plantago lanceolata L. xcf
Small Poaceae indet. X
Polygonum aviculare L. xcf
Rumex sp. X X X

Wetland plants

Sparganium sp. X

Other plant macrofossils

Charcoal <2mm XX XX X X X X
Charcoal >2mm X XX X X X X
Charcoal >5mm X

Charred root/stem X X X X
Indet. seeds X
Indet. tuber xcffg
Other remains

Black porous 'cokey' material XX XXXX XXX XXX XX XXX
Black tarry material X XX

Bone X x xb

Burnt/fired clay X X X X X
Burnt stone X X

Ferrous globule X

Small coal frags. X X X XXX

Mollusc shells

Woodland/shade loving species

Aegopinella sp. X
Oxychilus sp. X X
Vitrea sp. X

Open country species

Helicella itala X X xx xb X
Pupilla muscorum X X XX X X
Vallonia sp. X XX X XX X
V. costata X X X XX X X

Catholic species

Cochlicopa sp. X X
Nesovitrea hammonis X
Trichia hispida group X XX XX XX X X

Marsh/freshwater obligate species

Anisus leucostoma X X
Armiger crista X

Bathyomphalus contortus X

Lymnaea sp. X X
Planorbis sp. X

Succinea sp. X X
Other

Limacid plate X

Sample volume (litres) 10 10 20 20 40 30
Volume of flot (litres) <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
% flot sorted 100% 100% 100% 100% 100% 100%

Table 1. Charred plant macrofossils and other remains from the kilns, Moorfields Road, Duxford, Cambridgeshire



Sample No. 26 22 27 10 30 34 40

Context No. 279 217 302 146 320 338 377
Feature No. 278 216 306 144 319 337 378
Feature type Ditch 5 Ditch 6 Ditch 7 Ditch 9 Ditch 14 Pit 2 Pit 3
Period ER2 ER4 ER3 ER3 ER4 MIA ER1
Date 50-100AD 40-100AD | 200-300AD 40-80AD
Cereals
Hordeum sp. (grains) xcf
Triticum sp. (grains) X X X

(glume bases) X X X

(spikelet base) X
T. spelta L. (glume bases) X
Cereal indet. (grains) xfg X X xfg xxfg X X
Herbs
Bromus sp. xcf
Galium aparine L. X
Rumex sp. X

Tree/shrub macrofossils

Corylus avellana L. X

Crataegus sp. xcf

Other plant macrofossils

Charcoal <2mm XX X X XX X XXX XX
Charcoal >2mm X X XX XXX XXX X
Charcoal >5mm X X X X X

Charcoal >10mm X

Charred root/stem X X X X X
Indet. seeds X

Other remains

Black porous 'cokey' material X X X X XX XXXX XX
Black tarry material X XX

Bone XX X x xb x xb

Burnt/fired clay X X X

Fish bone X

Small coal frags. XX X X XXX X
Small mammal/amphibian bones X X X X X
Vitreous material X X

Mollusc shells

Woodland/shade loving species

Aegopinella sp. X X
A. nitidula X
Carychium sp. X
Oxychilus sp. X X XX
Punctum pygmaeum X

Vitrea sp. XX
Zonitidae indet. X X

Open country species

Helicella itala X X X X X X
Helicidae indet. X

Pupilla muscorum X X X XXX X X
Vallonia sp. XXX X X X XX X X
V. costata XXXX X XX X XXX X X

Catholic species

Cepaea sp. X X

Cochlicopa sp. X X X XX

Nesovitrea hammonis X

Trichia hispida group XXX X XX X XXXX X

Marsh/freshwater obligate species

Anisus leucostoma X X XXXX

Bithynia sp. X

Lymnaea sp. X XXXX

L. truncatula XX

Pisidium sp. X

Planorbis planorbis X

Succinea sp. X

Sample volume (litres) 40 20 40 8 40 40 40
Volume of flot (litres) <0.1 <0.1 <0.1 <0.1 0.2 <0.1 <0.1
% flot sorted 100% 100% 100% 100% 50% 100% 100%

Table 2. Charred plant macrofossils and other remains from the ditches and other features, Moorfields Road, Duxford, Cambridgeshire
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