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Summary 

During April 2014, Oxford Archaeology undertook an archaeological watching 

brief within First Quad at Jesus College, Oxford, during the installation of a 

rainwater harvesting tank. The trench did not reach the bottom of the 

stratigraphic sequence, but the earliest features exposed were a group of 

intercutting pits dating from the 11th-13th centuries that probably represent 

backyard activity associated with occupation on the frontage of Cheyney Lane 

(now Market Street). One of these pits contained an assemblage of burnt grain 

similar to deposits recorded by a previous excavation in the college kitchen 

and at 113-119 High Street, All Saints Church and Lincoln College. Further 

medieval deposits were associated with a substantial, but largely robbed-out 

wall that probably formed part of Great White Hall, an academic hall that 

preceded the college. Finds deriving from the time of this academic hall 

included a number of ceramic oil lamps. Evidence relating to the college was 

limited to a sequence of surfaces and garden soils associated with landscaping 

of the quad. 
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1 INTRODUCTION 

1.1 Scope of work 

1.1.1 During April 2014, Oxford Archaeology (OA) undertook an archaeological watching 

brief within First Quad at Jesus College, Oxford, during the installation of a rainwater 

harvesting tank and the excavation of service trenches for electricity, lighting and a sprinkler 

system. The investigations were commissioned by Savills (UK) on behalf of the College in 

accordance with a condition attached to the associated planning permission (Planning Ref. 

14/00360/FUL). A brief was set by David Radford, Archaeologist for Oxford City Council, 

detailing the Local Authority’s requirements for work necessary to discharge the planning 

condition (OCC 2014), and a written scheme of investigation was produced by OA which 

outlined how OA would implement those requirements (OA 2014a). 

1.1.2 The shallower interventions of the service trenches did not impact below the 19th 

century garden soils of the quad and have been reported on elsewhere (OA 2014b). This 

report deals with the deeper sequence that was encountered within the trench dug for the 

rainwater harvesting tank. 

1.2 Location, topography and geology 

1.2.1 Jesus College is situated within the northern part of the city centre, within the line of 

the medieval city wall at NGR SP 5137 0632 (Fig. 1). First Quad comprises a flat area at the 

eastern end of the college grounds, close to the junction of Turl Street and Market Street. The 

trench for the rainwater harvesting tank was excavated in the south-western corner of the 

quad, in an area that was hitherto lawn and paved footpath (Plate 1).  

1.2.2 The geology of the area is mapped as Summertown-Radley Sand and Gravel Member 

(British Geological Survey). 

1.3 Archaeological and historical background 

1.3.1 Jesus College occupies most of a rectangular block of land defined by Cornmarket, Ship 

Street, Turl Street and Market Street. The first three of these thoroughfares formed part of 

the original street grid of the late Saxon burh from which the city developed, Ship Street being 

an intramural road behind the northern defences (Dodd 2003, 26-9). The origins of Market 

Street (known as Cheyney Lane until the construction of the adjacent market during the 18th 

century) are less certain, and although it may similarly have originated with the burh it has 

alternatively been argued that it was added to the existing street grid during the 1120s (Sturdy 

and Munby 1985, 52).  

1.3.2 The arrangement of this block of land prior to the establishment of the college in 1571 

is not well understood, except that it was divided into a number of tenements fronting the 

various streets (Salter 1960, map NE1, property NE30). Salter’s map places the excavation 

within a tenement fronting onto Cheyney Lane that is identified as Great White Hall, an 

academic hall whose property formed the original endowment of the college. The disposition 

of the hall’s buildings is not recorded in detail, but it is believed that the college used the 

existing buildings until a building programme undertaken by Principal Griffith Powell (1613-

20), and that it is therefore the surviving buildings of Great White Hall that are shown on 
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Agas’s 1578 map of Oxford. This shows a group of detached buildings including one or more 

structures parallel to Cheyney Lane that a deed of 1580 indicates include the hall (Allen 1998, 

109), with a second range perpendicular to this at the west end. The medieval buildings were 

swept away by Principal Powell’s redevelopment (1613–20), when First Quad was 

constructed, to be followed by Second Quad later in the 17th century. 

1.3.3 Archaeological investigations within the block occupied by Jesus College have been 

limited, the most extensive being an excavation on the corner of Cornmarket and Market 

Street in 1959-62. This excavation uncovered pits and walls within the former backyards of 

medieval and later properties fronting onto Cornmarket Street but did not investigate the 

street frontage area, which had largely been destroyed by 19th century cellars (Sturdy and 

Munby 1985). Of more immediate relevance to the current investigation was a programme of 

small-scale investigations by OA during refurbishment work within the college that included 

excavation of a new lift pit within the college kitchen, less than 10m south-west of the 

rainwater harvesting tank (Fig. 1; Bashford and Ford 2014). These investigations revealed that 

the wall between the college kitchen and buttery had been built directly on the foundation of 

an earlier wall that was interpreted as part of the kitchen of Great White Hall. Hand excavation 

of the lift pit revealed a sequence of occupation comprising pits dating from the 11th-13th 

centuries overlain by an accumulation of deposits that built up during the late medieval and 

early post-medieval periods until the construction of the existing kitchen. 
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2 AIMS AND METHODOLOGY 

2.1 Aims 

2.1.1 The general aims of the watching brief were: 

i. To determine the presence or absence of any archaeological remains which 

may survive. Should remains be found, to ensure their preservation by record 

to the highest possible standard; 

ii. To determine or confirm the approximate extent of any surviving remains; 

iii. To determine the date range of any surviving remains by artefactual or other 

means; 

iv. To determine the condition and state of preservation of any remains. 

v. To determine the degree of complexity of any surviving horizontal or vertical 

stratigraphy; 

vi. To assess the associations and implications of any remains encountered with 

reference to the historic landscape; 

vii. To determine the potential of the site to provide palaeoenvironmental and/or 

economic evidence, and the forms in which such evidence may survive; 

viii. To determine the implications of any remains with reference to economy, 

status, utility and social activity; 

ix. To determine or confirm the likely range, quality and quantity of the artifactual 

evidence present. 

2.1.2 Site-specific aims were: 

x. To monitor all groundworks that have the potential to disturb archaeological 

remains. 

2.2 Methodology 

2.2.1 Modern overburden, comprising a footpath and garden soils, was removed from an 

area of 3.0 x 3.0m by a mechanical excavator working under archaeological supervision to a 

depth of 0.70m. Within this area, a trench measuring 2.5 x 2.0m was excavated by hand to 

the impact depth of 2.6m below ground level (Plates 2 and 3). This exposed terrace gravel in 

a small area at the northern edge of the trench, but throughout most of the trench the bases 

of the earliest features were not reached (Fig. 2; Plate 4). All archaeological deposits were 

recorded in accordance with the WSI (OA 2014a) and standard OA methodology (Wilkinson 

1992). 
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3 RESULTS 

3.1 Natural deposits 

3.1.1 Terrace gravel (118) was encountered at 62.35m OD in a small area measuring 0.85 x 

0.10m at the northern edge of the trench, and was overlain by a layer of loess 0.08m thick. 

The rest of the base of the trench comprised the fills of features that extended below the level 

of excavation. These features were cut into the gravel and had completely removed the loess. 

3.2 Late 11th to mid 13th century 

3.2.1 The earliest feature uncovered was pit 104, which was situated in the north-eastern 

corner of the trench and had been substantially truncated by later features (Figs 2 and 4). It 

survived to a maximum depth of 0.30m and had a distinctive lower fill (119) of mixed burnt 

sand and clay with charcoal throughout that also contained a large quantity of charred grain. 

This deposit contained a single small sherd from a Medieval Oxford Ware cooking pot (c 1075-

1300) and the overlying backfill (103) yielded three sherds of similar ware and one from an 

Ashampstead-type ware jug of similar date. This material could indicate a date as early as the 

late 11th century, but a date in the 12th century is more likely. 

3.2.2 There then followed a sequence of six pits (93, 95, 99, 102, 110, 111), all of which were 

deeper than pit 104 and extended below the base of the trench, with the exception of the 

shallow pit 95. Pits 93 and 99 occupied the central part of the trench and had substantially 

truncated the earlier pits 102, 110 and 111, which consequently only survived at the edges of 

the trench (Fig. 2). No meaningful dimensions could therefore be established for the latter 

features, although pit 102 was 0.5m deep and pits 110 and 111 were more than 0.7m deep. 

Pit 99 was a substantial, rectangular feature with vertical sides that measured 1.45m wide and 

at least 2.1m long and was excavated to a depth of 0.7m without reaching the base. Its 

southern end was truncated by pit 93, a large feature, probably circular, that was only partly 

exposed within the trench. A soil sample taken from bottom fill 97 contained faecal material 

and fish bones, indicating that the feature had been used as a cess pit. Pit 95, which was 

situated in the central part of the trench and cut into the fills of pit 99, was oval in plan and 

measured 0.6 x 0.5m and 0.5m deep. The fill (96) contrasted with the other pits in containing 

a high concentration of limestone rubble but was otherwise lacking in finds. The pits generally 

produced only limited assemblages of artefacts, comprising small quantities of pottery, animal 

bone and tile, the pottery indicating a date in the second half of the 12th century or the early 

part of the 13th. 

3.3 Mid 13th to late 16th century 

3.3.1 The pits were sealed by layers 86 and 87, the latter a clay-rich deposit (Figs 3 and 4). 

Both of these layers contained pottery dating from the mid-13th to the mid-14th century. 

Above this was a sequence of deposits (88, 82, 78, 81, 84, 76, 75, 74, 73, 72) that raised the 

ground level by a total of 0.8m. The precise character of this sequence was uncertain, 

however, since the layers tipped down to the west and south-west and it was unclear whether 

this indicated that some or all of them were fills of a substantial feature. The earliest deposit, 

a dump of stony material (88), certainly had a linear aspect as exposed within the trench and 

may have been the fill of a shallow ditch (89). Layer 75 was a possible cobbled surface at 

63.40m OD that extended across the north-eastern quarter of the trench, with layer 76 an 



  
 

Rainwater Harvesting Tank, First Quad, Jesus College, Oxford    1 

©Oxford Archaeology Ltd 5 15 February 2019 

 

associated bedding layer. Layer 72 contained a dump of domestic refuse, including two sherds 

from small crucibles, and was rich in oyster shells and charcoal. It was cut by a possible small 

pit (71) in the south-western corner of the trench, although this may have been an artefact of 

the tip-lines of the deposits rather than a deliberate cut feature. This sequence of deposits 

contributed more than half the overall site assemblage of pottery, amounting to over 10kg, as 

well as nearly 4.5kg of animal bone and nearly 6kg of highly fragmented tile. Part of a 

whetstone (SF 12) was recovered from layer 84. 

3.3.2 The sequence of mid-13th to mid-14th century deposits was overlain by a 

homogeneous layer up to 0.30m thick (66, 67) that contained sherds of Tudor Green Ware 

and was therefore deposited after c AD 1380 (Figs 3 and 4). Two further rim sherds from 

crucibles were recovered from layer 67. Above this was a sequence of floor surfaces that 

started with a compact gravel surface (63) at 63.93m OD, which contained early 16th-century 

pottery. The surface was overlain by a thin silt layer (62) and an orange-brown clay make-up 

layer (60) on which was constructed mortar floor 59, which was followed by compacted gravel 

surface 49=51.  

3.4 Late 16th to 18th century 

3.4.1 A robber trench (65) was cut from this horizon and extended along the eastern edge 

of the trench on a N-S alignment (Figs 2–4). It extended vertically downward to a depth of 

1.6m, where the remains of a stone wall foundation (108) was exposed at 62.50m OD (Fig. 2; 

Plate 4). The stonework comprised roughly hewn limestone blocks of varying sizes bonded 

with a lime mortar. A single course was exposed, as well as the beginning of the offset of a 

second, and the structure clearly continued below the base of the trench. Part of the 

construction cut (109) for the foundation was identified in the northern face of the trench, 

but was not sufficiently clear to establish the level from which it was cut (Fig. 4), and no 

artefactual material was recovered from either the backfill or the structure of the wall itself. 

The robber trench was backfilled with layers of stone rubble and clay soil (61, 64, 68, 114) and 

the upper part appeared to comprise a secondary cut (58, Fig. 4), although this may have been 

no more than a variation in the backfill. The robber trench (and fill 52 of its putative secondary 

cut) yielded a small assemblage of pottery dating from the late 16th to early 17th century, as 

well as a jeton of Hans Krauwinckel II, which dates from between 1586-1635. 

3.4.2 The backfill of the robber trench was sealed by a sequence of two mortar floor surfaces 

(18=19, 14=15) and one of gravel (34=40), which alternated with silt layers (21=22=44=42, 20, 

16=17, 12=13=35=41, 36) and a single small patch of charcoal (54). Most of these layers 

produced no artefactual material, except surface 14=15, which contained a single small 

fragment of post-medieval Black Ware dated 1580-1750, and silt layer 12=41, which produced 

a sherd of Border ware (1550-1700).  

3.4.3 A shallow possible ditch (11) cut surface 34=40 in the northern (south-facing) section 

of the trench, but it contained only residual pottery and consequently its date could not be 

established. It may be a ditch cutting through or associated with the surface, but it could 

equally be a more recent service trench. 

3.5 Modern layers and features 

3.5.1 The archaeological sequence was sealed by a layer (9), 0.22m thick, that may represent 

levelling associated with the establishment of the current garden within the quad. It contained 
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no artefactual material and was overlain by garden soils (4, 5, 32, 33). Several service trenches 

extended across the trench, comprising a water pipe (8) that extended N-S across the middle 

of the trench, a storm drain (28) that extended NE-SW across the south-eastern corner and 

an electricity cable trench (39) that extended along the western edge. The uppermost layers 

were the modern turf line (3) and the paved footpath (1), set within a shallow construction 

cut (2).  
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4 DISCUSSION 

4.1.1 The excavation was situated only c 10m north-east of a lift pit that was excavated in 

the college kitchen in 2009 (Bashford and Ford 2014), and unsurprisingly revealed a similar 

sequence of deposits; the trench for the rainwater harvesting tank was slightly shallower, 

however, and consequently did not reach the earliest levels exposed in the lift pit, which 

included evidence for late Saxon occupation. Terrace gravel was exposed in a small area at the 

northern edge of the trench for the rainwater harvesting tank, but throughout most of the 

trench the bases of the earliest features were not reached (Fig. 2).  

4.2 Tenements fronting onto Cheyney Lane (late 11th-13th century) 

4.2.1 The features at the base of the trench comprised a sequence of intercutting pits that 

were dated by pottery to the 12th-13th centuries (93, 95, 99, 102, 104, 110, 111), all of which 

extended below the base of the trench, with the exception of shallow pit 95. The pits generally 

produced only limited assemblages of artefacts, and are likely to represent backyard activity 

associated with buildings on the frontage of Cheyney Lane (now Market Street). They may 

have served a range of functions, including gravel quarrying and rubbish disposal. Faecal 

material and chewed fish bones recovered from a soil sample from pit 93 indicate that this 

feature at least had been used as a cess pit. 

4.2.2 The earliest pit (104) contained a large assemblage of charred germinated grain similar 

to deposits excavated in the kitchen lift pit and at nearby sites at 113-119 High Street, All 

Saints Church and Lincoln College (Smith 2014; Robinson 2000; 2003; Pelling 2002). The grain 

in all the deposits may have been burnt either during malting or during drying of damp crops, 

although the latter interpretation may be more appropriate in the case of pit 104, since 

germination of the grains is not as advanced as would be expected in malting. Pit 104 in fact 

appears to have been used to dispose of a mixture of material from different sources, 

including germinated barley and oats and ungerminated wheat, as well as burnt sand and clay 

and fragments of structural fired clay that may have derived from the oven in which the grain 

was burnt. Bayesian modelling of a radiocarbon date from the burnt grain deposit at All Saints 

suggested that the material was burnt between AD 890-1030, and most probably during the 

10th century (Dodd 2003, 31), and although the deposits from the other sites were not 

scientifically dated, stratigraphic and ceramic evidence indicates broadly similar dates in the 

10th-11th centuries. Sherds of Medieval Oxford Ware recovered from both fills of pit 104 

indicate a post-Conquest date, and could equally date from the 12th century. The presence of 

such deposits at several locations in close proximity suggests that processing and storage of 

crops was a significant activity in this part of Oxford during the late Saxon and Norman periods, 

and Dodd (2003, 31) has argued that this could be attributed either to an aggregation of the 

baking trade in this area or to a more formal storage arrangement regarding the provisioning 

of the burh. 

4.3 Great White Hall (13th century-late 16th century) 

4.3.1 Wall foundation 108, which extended on a N-S alignment along the east face of the 

trench, was clearly part of a substantial building. Its demolition was dated to after 1586 by a 

jeton of Hans Krauwinckel II, suggesting that it was part of the Great White Hall complex that 

was demolished for the construction of First Quad during the building programme of Principal 

Powell (1613-20). The identity of the building and the date of its construction are, however, 
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less certain. The wall was evidently perpendicular to Cheyney Lane and is unlikely to be part 

of the same building as the wall in the kitchen lift pit, which probably formed the rear, 

northern wall of the hall, which extended parallel to the lane frontage. This might explain the 

rather different fates of the two walls when the quad was built, with wall 108 being 

substantially robbed and buried beneath the quad garden whereas the wall in the lift pit was 

retained as part of the structure of the college kitchen. Agas’s map shows the buildings that 

the college inherited from the hall as comprising several structures of different sizes, whose 

northern walls formed an irregular arrangement rather than a single continuous frontage and 

is consistent with the piecemeal amalgamation of adjoining properties that characterised the 

progressive expansion of the hall and the early years of the college. The offset between wall 

108 and the wall in the lift pit is consistent with this depiction, although trying to correlate 

the wall with a specific part of the complex would be a fruitless task given the vagaries of the 

evidence.  

4.3.2 Regarding the date of the building’s construction, robbing of the upper part of the 

foundation had removed any possibility of establishing the level from which the foundation 

trench was cut. However, possible candidates are suggested by two points in the stratigraphic 

sequence marked by a change in the character of the deposits, and therefore perhaps in the 

nature of the associated occupation. The earlier of these is the horizon between the pits at 

the bottom of the sequence and the layers which overlie them, and would be consistent with 

the late 12th-early 13th century date that was posited for the construction of the foundation 

in the kitchen lift pit excavation, based on the absence of sherds in the main Brill/Boarstall 

ware fabric from the associated surfaces (Bashford and Ford 2014, 215). If this is correct, 

construction of the building would coincide with the end of pit digging at this location and be 

followed by the build-up of a sequence of layers beginning with layer 87, which contained 

sherds of Brill/Boarstall ware that place its deposition after c 1225. However, this 

interpretation would require a significant raising of the ground level during the occupation of 

the building, amounting to 0.8m. An alternative possibility is presented by layer 75, a possible 

cobbled surface that extended across the north-eastern quarter of the trench at a height of 

63.40m OD, corresponding well with the level of 63.45m OD that was recorded for a hearth 

and floor surface associated with the construction of the wall in the kitchen lift pit excavation 

(ibid., fig. 2). If this represents the level at which Great White Hall was constructed, much of 

the build-up could be explained as a combination of backyard soils associated with the 

tenements that preceded it and deliberate levelling of the ground associated with 

construction of the hall. It would, however, require a later date for the building, since the 

sequence of layers beneath surface 75 contained a substantial assemblage of pottery dated 

to c 1250-1350 and the surface itself yielded a small assemblage of pottery, mostly plain-

glazed Brill/Boarstall ware, that indicates a date in the 14th century. If this is the correct date 

for the construction of the building, it is possible that the absence of sherds in the main 

Brill/Boarstall ware fabric from the surfaces in the kitchen lift pit excavation was in fact 

coincidental, given the small size of the assemblage in question. The later date might also 

more consistent with the 13th-14th century date attributed to the roof tiles recovered from 

both excavations, assuming that they derive from the original construction of the building and 

not from a subsequent reroofing. Whatever the date of the construction of the building, its 

later phases were associated with a sequence of floor surfaces (63, 59, 49=51, 50) that were 

laid down during the 16th century.  
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4.3.3 No certain evidence was found for the function of the building of which foundation 

108 was a part, but there were indications of the lifestyle of the occupants. The large 

assemblage of ceramic oil lamps, for example, is characteristic of academic institutions and 

would have been used by the students in the course of their studies. Such vessels are common 

in small numbers on excavations in Oxford, but the 79 fragments from a minimum of 38 lamps 

from this excavation represent the second single largest group from the city, exceeded only 

by the assemblage from the substantially more extensive excavation at Magdalen College 

Library (OA 2019a). A copper alloy strap clasp, probably from a belt or strap, and a shield-

shaped horse harness mount are likely to date from this phase, although the latter was 

recovered from a post-medieval layer. The mount is decorated with three lions passant 

guardant, the arms of England prior to 1340 before the addition of the French arms. The 

animal bone assemblage from this phase may represent waste from the kitchen that was 

partly excavated in the kitchen lift pit trench. If the material is indeed from the kitchen of 

Great White Hall, the students clearly dined well, with a diet that included veal, venison, 

chicken, goose, duck, pigeon, woodcock, thrush-sized passerines and fish. Also of interest are 

the four small rim sherds from three crucibles that were recovered from 16th century layers 

67 and 72. The crucibles were made in a sandy fabric similar to early Brill/Boarstall ware and 

are likely to date from between c 1175-1400. One of the sherds was submitted, along with a 

larger assemblage from Lincoln College, for analysis of the residues using portable x-ray 

fluorescence (pXRF), showing possible traces of decomposed ?lead/silver (Cotter 2019a). 

Similar results were obtained for the sherds from Lincoln College, as well as evidence for 

melting gold. This is consistent with historical records for workshops specialising in precious 

metals in this part of the city, including the Aurifaber family (German for goldsmith), who held 

property on Turl Street during the 13th and 14th centuries (Salter 1960, 50). It is not certain 

whether the small number of sherds from the rainwater harvesting tank excavation indicate 

that precious metals were being worked on the site or whether they were redeposited from 

activity somewhere nearby. 

4.4 Jesus College (late 16th century to current day) 

4.4.1 Following the demolition of Great White Hall, the site was situated within First Quad, 

as it still is today. The quad is represented within the excavation by the sequence of two 

mortar floor surfaces (18=19, 14=15) and one of gravel (34=40) that were constructed over 

robber trench 65. Small sherds of pottery recovered from surface 14=15 and from the clay 

make-up layer (41) for surface 34=40 indicate that the sequence extended into the 17th 

century and possibly into the first half of the 18th century. At some time after this, the surfaces 

were replaced by a garden soil (4, 5, 32, 33), which was in turn overlain by the modern turf 

line (3) and the paved footpath (1) into which the trench for the rainwater harvesting tank 

was inserted. 



  
 

Rainwater Harvesting Tank, First Quad, Jesus College, Oxford    1 

©Oxford Archaeology Ltd 10 15 February 2019 

 

APPENDIX A FINDS REPORTS 

A.1 Pottery 

By John Cotter 

Introduction 

A.1.1 The excavations produced 1884 sherds of pottery weighing 18,059g (Table 1). These 

came from a total of 51 contexts. Nearly all the pottery is medieval (98% by count), 

and the remainder post-medieval (after c 1480). A small amount of pottery came from 

the watching brief on the service trenches (31 sherds, 1077g), but the vast bulk of the 

assemblage came from the investigations for the rainwater harvesting tank. This is a 

remarkably dense concentration of (mainly medieval) pottery for such a small area. 

There are reasonable grounds for supposing that the medieval and early post-medieval 

material here may be derived from Great White Hall. The pottery dates from the late 

12th century onwards, but mainly from the 13th-14th centuries. The upper deposits 

were of post-medieval and modern date but contained very little material. 

A.1.2 As is usual for Oxford, the commonest medieval glazed ware present is Brill/Boarstall 

ware, and this forms a very high proportion of the assemblage (69% by count). What 

is particularly special about the assemblage is the unusually high number of oil lamps. 

These predate the college and it is tempting to link their presence with academic 

activities from the time of the medieval Great White Hall. The assemblage also 

produced sherds from three small medieval crucibles which are considered in more 

detail below. Other than these items, the assemblage is predominantly domestic in 

nature and the range of forms and fabrics present is typical of excavated assemblages 

from the centre of Oxford. A similar, if smaller, sequence of pottery was excavated only 

metres away on the site of the present college kitchen (Cotter 2014a). 

Methodology 

A.1.3 All the pottery was catalogued in some detail (on an Excel spreadsheet). The method 

of quantification was generally limited to sherd counts per fabric per context, but the 

overall context weight was also recorded. The range of forms per context was noted 

and rare or significant items also described in more detail. Because of their relevance 

to the site, however, an exception was made for the numerous Brill/Boarstall ware oil 

lamps, which were individually quantified. For convenience all Brill/Boarstall ware 

fabrics (OXAM, OXAW and OXBX) have been grouped together under the single code 

OXAM (although only a few definite pieces of early Brill OXAW and late medieval Brill 

OXBX were noted). As better parallels exist elsewhere, only a small number of the 

more interesting or unusual pieces have been illustrated. Descriptions of these are 

provided in the illustration catalogue below. 

Fabrics 

A.1.4 Medieval pottery fabrics were recorded using the system of codes developed for the 

Oxfordshire County type series (Mellor 1994). Post-medieval fabrics were recorded 

using the codes of the Museum of London (MoLA 2014) which can be applied to most 
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post-medieval types in south-east England. A breakdown of the fabrics present is given 

in Table 1. 

Table 1: Pottery types and quantities 

Fabric Common name Date No. sherds 

ROM Roman pottery (residual) 43-410 2 

CRUC Medieval crucible 850-1500 4 

OXR St Neots-type ware (SE Midlands) 900-1100 5 

OXAD Andenne-type ware (Belgium) 1050-1225 1 

OXAC Cotswold-type ware 1050-1250 37 

OXBF SW Oxon ware (Kennet Valley A) 1050-1250 4 

OXY Medieval Oxford ware 1075-1300 188 

OXBK Northamptonshire-type shelly ware 1100-1350 1 

OXAQ East Wilts ware (Kennet Valley B) 1150-1350 258 

OXAH Nuneaton-type ware (Warks) 1175-1250 1 

OXAG Ashampstead-type ware (Berks) 1175-1400 15 

OXBB Minety ware (Wilts) 1225-1525 1 

OXAM Brill/Boarstall ware (Bucks) 1225-1625 1295 

CBW Coarse border ware (Surrey/Hants) 1270-1500 17 

CHEA Cheam whiteware (Surrey/Hants) 1350-1500 5 

TUDG Tudor Green ware (Surrey/Hants) 1375-1550 3 

RAER Raeren stoneware (Germany) 1480-1550 4 

PMRE Early post-med redwares 1480-1600 1 

CSTN Cistercian-type ware (mainly Brill) 1480-1700 2 

COLP Columbia plain ware (Spain) 1500-1600 1 

FREC Frechen stoneware (Germany) 1525-1750 21 

BORDY Border ware, yellow glazed 

(Surrey/Hants) 

1550-1700 3 

PMR Post-medieval red earthenwares 1550-1900 5 

TGW English tin-glazed earthenware 1575-1825 4 

PMBL Post-medieval black-glazed redwares 1580-1750 2 

ENGS English stonewares (misc) 1670-1900 1 

ENPO English porcelain 1745-1925 1 

CREA DEV Creamware (Staffs/Yorks) 1760-1830 2 

Total     1884 

Condit ion 

A.1.5 Most of the assemblage is very fragmentary, but generally quite fresh, particularly the 

many glazed jugs. However, there are several instances of complete and near-

complete vessel profiles present (particularly the smaller, more robust forms such as 

oil lamps). There are also some large rim fragments from medieval cooking pots. The 

average sherd weight is just 10g, which is fairly low (eg compared to 15g from Jesus 

College Kitchen). Along with the very fragmentary ceramic building material 

assemblage, the pottery here has probably been subject to a fair degree of crushing 

and redeposition. 
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Chronological overview of the assemblage 

A.1.6 The pottery sequence probably begins in the mid or later 12th century. Medieval roof 

tile (after c 1170) is present in some of the earliest pit fills (105). Any potentially late 

Saxon pottery here (eg St Neots-type ware) is redeposited, like the two sherds of 

Roman pottery. A very similar but smaller sequence (544 sherds) has already been 

described from the 2009 Jesus College Kitchen excavations (Cotter 2014a). The kitchen 

sequence, however, shows occupation from the 11th century onwards, with a strong 

12th-13th century element (as here), and a relatively higher proportion of post-

medieval pottery, but with a cut-off date in the early 17th century. As at the kitchen 

site, the pit sequence at the base of the rainwater tank is dominated by Medieval 

Oxford ware (OXY, c 1075-1300) mainly in the form of simple cooking pots and a few 

sherds from yellow-glazed jugs or pitchers plus a few sherds of broadly contemporary 

wares (OXAC, OXAG, OXAQ). A small sherd of yellow-glazed Andenne-type ware 

pitcher (OXAD) represents a 12th-century import from what is now eastern Belgium. 

This is a rare type in Oxford, although a few sherds are known from St Aldates (Haldon 

1977). The sherd here, however, is residual in a later medieval deposit (74). 

A.1.7 The middle part of the sequence is dominated by Brill/Boarstall ware (1295 sherds). 

Most of this is in the finer high medieval fabric (OXAM) typical of the 13th and 14th 

centuries. A few sherds of the sandier early Brill fabric (OXAW, c 1175-1400) were 

noted, including jugs and cooking pots, and also a few fairly definite sherds of the 

harder late medieval fabric (OXBX) which is typical of the 15th and 16th centuries, 

continuing into the early 17th century. The bulk of the 13th-14th century Brill/Boarstall 

ware assemblage consists of green-glazed jugs, often with decorative applied strips in 

red and white clay, also yellow-glazed jugs with lattice decoration in painted red slip. 

Apart from oil lamps, which are described in more detail below, the Brill assemblage 

also contains a few less common but typical forms including jars, a handled skillet or 

two, a few slender bottles, and a sherd from a ‘cruet’. Although some fairly large and 

fresh sherds are present, the Brill assemblage is predominantly very fragmentary and 

probably quite crushed. The largest context assemblages of 13th-14th century date 

(up to 273 sherds) are mainly from layers and also from the fills of one or two linear 

features (eg 74, 76, 78 and 88). Context 76, which produced 255 sherds, is possibly a 

bedding layer for a stone surface. Presumably much the pottery arrived here in loads 

of soil and rubble used to level-up the ground surface. It is assumed here that most of 

it originated from nearby occupation and possibly from the disturbance and dispersal 

of earlier rubbish pits and dumps. Broadly contemporary with the glazed jugs and 

lamps, East Wiltshire ware (OXAQ) is the second commonest fabric here (258 sherds) 

and mainly occurs as kitchen wares – cooking pots, a few wide bowls and large 

jugs/pitchers. Its strong presence here demonstrates one is dealing with a mixed 

assemblage of table wares and kitchen wares. 

Brill/Boarstall ware oil  lamps  

A.1.8 Oil lamps are one of the most distinctive (and smallest) vessel forms in Brill/Boarstall 

ware – easily recognisable even from small sherds. The current thinking is that they 

mainly date to the ‘high medieval’ period of production, c 1250-1400, but some 

continuity into the early 15th century may be possible. Production may have declined 
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as wax or tallow candles became more easily available in the later medieval period and 

metal candlesticks increasingly took the place of ceramic lamps. They are sometimes 

described as ‘double-shelled’ lamps because they have an upper bowl or saucer 

attached to a stem, or pedestal, and a lower drip-tray. The dish rim has a small pinched 

‘spout’ against which a wick made of cord would have rested, with the remainder 

coiled in the reservoir of lamp oil. The term ‘double-shelled’, however, is a little 

confusing and increasingly obsolete and the term ‘saucer lamp’ is now preferred for 

this specific form (MPRG 1998, vessel form 8.2.5). Brill/Boarstall lamps are described 

and illustrated by Mellor, with most of the dating information to be found in the 

illustration captions (Mellor 1994, fig. 54.18-22).  

A.1.9 Small numbers of oil lamps turn up on most excavations of any size in Oxford. For 

example, an excavation of domestic tenements in the southern suburb at Brewer 

Street produced eight examples (Cotter 2019c). The present assemblage contains a 

remarkable 79 sherds from a minimum of 38 lamps, including one or two almost 

complete profiles (Fig. 5). These all have a copper-flecked or mottled green glaze all 

over the inside of the dish or saucer and also over most of the drip-tray; the underside 

of the dish and the stem are usually more patchily covered, while the underside of the 

base is left unglazed. Most occur in the finer Brill fabric (OXAM) but a few are in the 

sandier fabric (OXAW). A recent assessment of almost 13,000 sherds of medieval and 

post-medieval pottery from the 2012-14 excavations at Magdalen College Library also 

identified a remarkable 96 sherds from an estimated 40-60 individual lamps (OA 

2019a). As a percentage of the whole site assemblage, however, Jesus College clearly 

has the highest concentration of lamp fragments from any site yet excavated in Oxford 

(4.2% of sherds compared to 0.75% at Magdalen). These comparisons, however, are 

still very crude, as the composition of both sites is chronologically different and the 

Magdalen College material has yet to be fully analysed. The Magdalen lamps, however, 

are from a much more extensive excavation area than those from Jesus College. The 

only published site with an unusually high number of oil lamps is Merton College, 

where parts of 13 individual lamps have been illustrated (Blinkhorn 2006, figs 12.8-9, 

14.14-16, 14.18-21, 15.28 and 15.30-31). The actual number of sherds/lamps from 

Merton College is not given, although it is clear from the report that not every sherd 

was illustrated. Vessel forms in the Merton report are quantified by EVEs (a 

measurement of surviving rim percentage) and presented by site phase. At their peak 

(in Phase 4, c 1250-1350), oil lamps formed an impressive 8% of the phase assemblage 

(of 6.35 EVEs), thereafter declining quite rapidly (ibid., table 10). Blinkhorn concluded 

that the large number of lamps from the excavations there was a reflection of the 

large-scale use of this vessel form by the members of Merton College for the purposes 

of their academic studies (ibid., 261). This indeed seems the most sensible conclusion 

to be drawn here. It is likewise suggested, in the case of the Jesus College, that the 

unusually high number of lamps here is a reflection of the academic role of the 

medieval Great White Hall in the 13th and 14th centuries.  

A.1.10 It is rather less clear why there should also be so many lamps from the Magdalen 

College site, on the eastern side of town. These clearly predate the foundation of the 

college in the 1460s and are mostly derived from rubbish pits behind a row of medieval 

properties fronting onto the modern High Street. There is no documentary evidence, 
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as yet, that these properties had any academic connections, but in the assessment 

report the author has suggested that some of them may have been used as students’ 

lodgings. Another possible explanation for the presence of the lamps here is that some 

properties may have housed the workshops of artisans or craftsmen (eg textile 

workers, jewellers etc), practicing the sort of finely detailed crafts that needed 

illumination to extend the working day into the evening hours. Future analysis of the 

Magdalen College pottery and documentary sources will hopefully provide a clearer 

explanation. 

A.1.11 One item in the assemblage here, a base sherd from a drip-tray (Fig. 5.2), provides a 

useful insight into at least two stages of the manufacturing process of the lamps. It 

preserves clear concentric wire-marks where the base was cut from the potter’s wheel 

and then, perhaps when leather hard, the centre of the base and joining stem have 

been scooped out using a bladed tool to thin the vessel wall. Although scooped bases 

are a feature of just about every Brill lamp, it is rare for other manufacturing details to 

survive as well. An early 16th-century gravel surface (63) from near the top of the 

sequence produced a single sherd from a rare carinated vessel in the late Brill fabric 

(OXBX), similar to a 16th/17th-century form described by Mellor as a ‘conical lamp’ 

(Mellor 1994, fig. 54.23). The latter has lost its rim and has a completely different form 

to the medieval examples so some doubt remains as to its real function. Its robust, 

closed, form might suggest another function (ink well?). 

Other forms 

A.1.12 Other than the lamps and forms mentioned above, a few other pieces are worthy of 

note; most are described more fully in the illustration catalogue below. Among these 

are four small rim sherds from three small medieval crucibles (not illustrated). These 

are of typical medieval form with a rounded base and plain rim and occur in a sandy 

fabric similar to early Brill/Boarstall ware (OXAW). They are identical to a larger group 

of crucibles from recent excavations at nearby Lincoln College, on the other side of 

Turl Street. One crucible sherd from context 72 has been subjected to pXRF analysis. 

Although the results are not easy to interpret, it is very likely that this vessel had been 

used for melting or processing silver (or silver alloys). Several of the Lincoln College 

crucibles had also been used for working silver, and at least one other for working gold. 

Further details are provided elsewhere (Cotter 2019a). The crucibles probably derive 

from the workshops of goldsmiths, who are documented as working in the Turl Street 

area during the medieval period before both colleges came into existence.  

Table 2: Summary of pXRF analysis of crucibles from Jesus College First Quad and Lincoln 

College Garden Building. X = surface concentration of <1%; xx = surface concentration of 1–

10% 

Site XRF 

sample 

no. 

Context Vessel 

type 

Au Ag Cu Sn Zn Pb Sb 

Jesus College 

First Quad  

16 72 Crucible x xx xx xx xx xx x 

Lincoln College 1 2060 Crucible  xx x x xx xx  

Lincoln College 2 2220 Crucible x  xx x x xx  

Lincoln College 3 2272 Crucible  xx xx   xx  
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Lincoln College 5 2363 Crucible  xx  x  xx  

Lincoln College 7 2231 Crucible     x xx  

Lincoln College 9 2248 Crucible  xx x x x xx  

Lincoln College 17 2143 Minety 

ware jar 

x xx    x  

 

A.1.13 Figure 5.3 shows the lower handle junction from a rare (OXAM) elbow-handled jug 

with traces of incised decoration. A fragmentary group of at least a dozen such jugs 

was recovered from recent excavations at the Westgate Centre on the site of the 

Greyfriars (OA 2019b). These high-class tablewares (mostly with internal and external 

green glaze) may represent a direct commission by the friars from the potters of 

Brill/Boarstall, as they all have distinctive applied ‘palm leaf’ decoration on the top of 

the handle as well as an unusually angular form of the handle itself – probably a copy 

of metal jugs. Apart from this piece, the only published parallel is a similar handle 

fragment from earlier excavations near the Greyfriars (Mellor 1989, fig. 56.17). A base 

sherd from a 16th-century Columbia plain ware dish, from Seville, is another luxury 

item and possibly the first example identified from Oxford (Fig. 6.5). A few unstratified 

finds include the footring base of a 17th-century English tin-glazed ware dish with a 

fairly ordinary decorative scheme in blue but also with a very rare potter’s or 

merchant’s mark on the underside (Fig. 6.4). Sherds of late 16th- to 17th-century 

Frechen stoneware drinking jugs, imported from Germany, are fairly common here (as 

they are from most Oxford colleges) and may relate to the early years of Jesus College. 

Catalogue of i l lustrated pottery (Figs 5 and 6) 

1 Brill/Boarstall ware (OXAM). Oil lamp profile including dish rim with small pulled 

spout for wick to rest against. Spout area slightly scorched and sooted from use. Drip 

tray rim broken. Green glazed inside dish and drip tray and partially up stem. Dish rim 

dia: 62mm. Ht: 50mm. Ctx 85. Date c 1250–1400.  

2 Brill/Boarstall ware (OXAM). Oil lamp. Drip tray (rim missing) with pad or footring 

base showing manufacturing details including wire marks where cut from the potter’s 

wheel and subsequent scooping with a bladed tool to reduce the base thickness. The 

wire has also left a deep incision or score mark externally, extending around half the 

circumference. Green glazed inside. Base dia 57mm. Ctx 86. Date c 1250–1400. 

3 Brill/Boarstall ware (OXAM). ‘Elbow’ handle fragment from a Westgate-style jug, 

probably copying metallic forms. Jug probably of biconical form (trace of angle 

surviving). Rod handle but with flattened outer face or back giving a D-shaped section. 

Lower angle abraded but traces of characteristic combed decoration around the edges 

still visible. Deep knife slash down the centre of the handle. Five small pin pricks or 

stabs around the handle junction secure it to the vessel wall. Glossy mottled green 

glaze all over externally. Unglazed internally apart from traces, or splash, of clear glaze 

lower down. Ctx 76. Date c 1250–1375? 

4 English tin-glazed ware (TGW). Footring base from charger dish. Fine buff fabric with 

white tin-glaze (abraded) internally and mushroom-coloured lead glaze or low-tin glaze 

externally. Blue painted radial/floral decorative scheme internally. On the underside is 
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part of a blue-grey painted potter’s mark, possibly the hind quarter of a stylized 

heraldic beast, or part of a merchant’s mark. Probably from a London factory. Footring 

dia: 97mm. From service trench watching brief. Date c 1650–75.  

5 Columbia Plain tin-glazed ware (COLP). Fragment from base of dish with part of a 

concentric blue line or circle in blue-grey paint. Slightly concave underside. Fine pink-

buff fabric with white tin glaze all over. Seville. Ctx 72. Date c 1490–1600. 

A.2 Clay tobacco pipes 

By John Cotter 

A.2.1 Eight pieces of clay pipe, weighing 37g, were recovered from five contexts (Table 3). 

These have been catalogued and recorded on an Excel spreadsheet. The catalogue 

records, per context, the spot-date, the quantity of stem, bowl and mouth fragments, 

the overall fragment count, weight, and comments on condition and any makers’ 

marks or decoration present. The minimum number of bowls per context was also 

recorded. The pipe bowls can be paralleled with the local Oxford typology based on 

pipes from St Ebbe’s church (Oswald 1984). The main value of the pieces here is for 

dating, as they add nothing to known local typology. 

A.2.2 The pipes are mostly in a fairly good condition, although the longest piece was only 

80mm long. There are three pieces of pipe bowl (from two separate pipes), five stem 

fragments and no mouthpieces. Four pieces, including the two bowls, are unstratified. 

The bowls are local types and most probably date to the mid-17th century. One is a 

complete Oxford Type A Bowl (c 1630–55) with a large circular heel; the other is a 

broken bowl profile of identical form and size to the latter but with a short stubby spur. 

A 19th-century stem fragment has one broken end deliberately filed- or ground-down 

to produce a shorter ‘nosewarmer’ pipe, or just to reuse an already broken pipe. The 

remaining four pieces of stem comprise three smallish 17th-century pieces and a late 

18th- or 19th-century piece. 

Table 3: Catalogue of clay tobacco pipes 

Context Spot-

date 

Stem Bowl Mouth Total 

pieces 

Weight 

(g) 

Comments MNV 

bowls 

0 19C 1 3   4 25 Unstratified items retrieved from 

topsoil. 1x slender 19C stem 80mm 

long - the broken end (towards the 

mouth) has been ground down and 

has probably been reused - black 

staining from use around the new 

mouthpiece. 1x complete bowl of 

Oxford Type A (c 1630-1655) 

probably later rather than earlier as 

bowl fairly large with large circular 

heel. 2x joining pieces incl bowl back 

fragment and stem with small 

stubby spur - basically a Type A with 

a spur, unburnished, probably Mid 

17C 

2 



  
 

Rainwater Harvesting Tank, First Quad, Jesus College, Oxford    1 

©Oxford Archaeology Ltd 17 15 February 2019 

 

Context Spot-

date 

Stem Bowl Mouth Total 

pieces 

Weight 

(g) 

Comments MNV 

bowls 

36 17C 1     1 3 Fresh 17C chunky stem with stem 

bore (SB) diameter c 4mm. 31mm 

long 

  

41 17C 1     1 3 Fresh 17C chunky stem with stem 

bore (SB) diameter c 3mm. 51mm 

long 

  

85 L18-

19C 

1     1 2 Fairly fresh stem, fairly slender with 

SB c 2.5mm. Cessy brown staining. 

30mm long 

  

90 17C 1     1 4 Fresh 17C chunky stem with SB 

diameter c 3.8mm. Some cessy 

brown staining. 51mm long 

  

Total   5 3 0 8 37   2 

A.3 Metal and worked ivory objects 

By Leigh Allen 

A.3.1 A total of 30 metal objects and a single fragment of worked ivory were recovered. The 

metalwork assemblage comprises 13 copper alloy objects and 17 iron objects. The 

condition of the metalwork is varied; the copper alloy objects are reasonably well 

preserved but the ironwork is very corroded. All the metalwork has been x-rayed to 

aid identification. The bulk of the assemblage was recovered from a sequence of build-

up deposits dating to the mid 13th to late 16th century, with a small number of objects 

coming from mid 12th to mid 13th century pit fills or from late 16th to 18th century 

robber trench backfill. The largest functional groups of finds are the personal items 

and the structural objects (most of which are nails). Notable objects include a folding 

strap clasp (Fig. 7.1), a lobed mount (Fig. 7.2) and a decorated shield-shaped pendant 

mount (Fig. 7.3), all of which date to the medieval period.  

Mid 12th-mid 13th century  

A.3.2 The only identifiable object recovered from a mid 12th-mid 13th century feature (the 

fill of pit 111) is an iron nail.  

Mid 13th-late 16th century 

A.3.3 The bulk of the copper alloy objects were recovered from features of mid 13th to late 

16th century date, and most of these are personal items. They comprise belt or strap 

fittings, simple wire fingernail cleaners, pins and a lace tag. The two fittings are a 

folding strap clasp and a mount. The strap clasp (Fig. 7.1) has a folded sheet plate, a 

rectangular frame and a bar mount attached to the folding end. This type of fitting 

dates from the late 13th/early 14th to 15th century and does not seem to have been 

designed to withstand any great strain on the straps (Egan and Pritchard 1991, 116-

120, figs 76-78). In this case the frame does appear to be slightly distorted. The sheet 

metal mount (Fig. 7.2) is symmetrical and has projecting lobes with pelleted borders 

and a central circular field. The two integral rivets on the reverse each have roves. This 

type of mount dates to the 14th century (Margeson 1993, fig. 23, no. 276) and would 

probably have adorned a belt or strap. The two wire pins, one with a wound head and 
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the other with a globular head, were recovered from layer 67. Pins are common finds 

in late medieval and post-medieval contexts and were used to secure light clothing or 

head-dresses. The lace tag used to protect the end of a lace from fraying and to aid 

threading came from modern overburden 91. Two small twisted wire nail cleaners 

came from layer 66 and dump/pit fill 72. Simple and cheap to make, these items date 

from as early as the 13th century (Egan and Pritchard, 379, fig. 251, no. 1768).  

A.3.4 A small shield-shaped pendant mount (Fig. 7.3) was recovered from gravel surface 63. 

The object is very worn but the x-ray reveals that the upper surface is decorated with 

three lions passant guardant, the arms of England prior to 1340 before the addition 

of the French arms. This type of pendant mount would have been suspended from a 

horse harness by way of a small hinged mount, and a number of them would have 

been used together with small bells to decorate the breast or rear straps (Clark 1995, 

62).  

A.3.5 Other copper alloy objects include a dome-headed upholstery tack from fill 92 of pit 

89 and a darning needle from layer 67.  

A.3.6 The iron objects comprise 12 nails from contexts 66, 72, 75, 76 and 92 and a possible 

key stem from layer 66 with part of the ring bow surviving.  

A.3.7 A single fragment of worked ivory was recovered from layer 72. Broken at both ends, 

the strip has a flat back and D-shaped section. The upper surface is decorated with a 

raised triangular design and there are three small perforations through the fragment. 

It is probably part of a decorative strip for a box or chest.  

 Late 16th-18th century  

A.3.8 The finds recovered from 16th-18th century contexts are all from backfills of robber 

trench 65. They comprise an iron nail from fill 68, a drape ring for hanging drapes or 

tapestries (57) and an 'eye plate' from a book clasp (61), which would have been 

attached to the cover of a book and together with the hooked clasp on the opposing 

book cover would have kept the book closed. A hooked plate was recovered from the 

excavations at Jesus College Kitchen (Allen 2014, 228)  

Catalogue of i l lustrated objects (Fig. 7)  

1 Folding strap clasp, copper alloy, complete. SF 11, ctx 74, L: 41mm  

2 Lobed sheet metal mount, copper alloy, complete. SF 6, ctx 67, L: 28mm 

3 Shield-shaped pendant mount, decorated with three lions passant guardant, 

incomplete (damaged suspension loop). SF 4, ctx 63, L: 25mm 

A.4 Jetons 

By Ian Scott  

A.4.1 One certain and one possible jeton were recovered. 

1 Jeton, Hans Krauwinckel II, master 1586, died 1635. ‘Rose and Orb’ dates from late 

16th to early/mid 17th century. Crowns and Lis around a rosette, (rosette) 

HANNS.KRAVWINCKEL.IN.NVR // Orb with a trilobe, (rosette) 
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GOTTES.GABEN’SOL.MAN.LOB (‘One should praise God’s gifts’). D: 22 x 23mm. Ctx 

52. SF 1 

2 Possible jeton, incomplete, badly preserved and encrusted. D: 22-23mm. Ctx 72. SF 

10. 

A.5 Ceramic building material 

By John Cotter 

Introduction 

A.5.1 The fieldwork produced a total of 464 pieces of ceramic building material (CBM) 

weighing c 19kg. These came from a total of 40 contexts, including one piece from the 

service trench watching brief. All but four or five pieces appear to be medieval in date. 

In general, the condition of the CBM assemblage is very fragmentary and abraded, 

often little more than rubble. Apart from a small floor tile, no complete items were 

recovered and no complete dimensions were measurable for any category. Some 

contexts, however, produced a few fairly large fresh pieces of roof tile alongside 

smaller abraded pieces. Apart from the few later items, the limited range of forms and 

fabrics present is typical of medieval CBM assemblages from the centre of Oxford. A 

similar-sized assemblage (424 pieces) was excavated only a few metres away at Jesus 

College Kitchen (Shaffrey 2014). The latter was in slightly fresher condition and 

produced a higher proportion of early cream-coloured peg tiles and early pink-buff 

tiles in particular. Other than this, the assemblages are quite similar. 

A.5.2 The CBM was catalogued at an intermediate level of detail – somewhere between a 

basic catalogue (ie recording only fragment counts and weight per context) and a 

detailed catalogue (quantifying all fabrics and forms). By this system broad functional 

categories of CBM are recorded by fragment count per context (roof tile, ridge tile, 

etc.) and an overall weight for the context assemblage is also recorded. In general 

categories were not individually weighed. Exceptions to this include the few pieces of 

floor tile and brick present. Measurable dimensions were recorded for a few more 

complete or significant items, and the range of fabrics was also noted but not 

quantified in detail. An approximate spot-date was assigned to the latest material in 

each context (in this case, almost always ‘13th-14th century’). This flexible approach 

gives a reasonably detailed snapshot of the composition of the assemblage. The 

assemblage produced 428 pieces of flat roof tile, 29 pieces of ridge tile, 4 pieces of 

floor tile and 3 pieces of brick. 

Description 

Flat roof tile or peg tile (428 pieces) 

A.5.3 As usual, these comprise the bulk of the CBM assemblage. These are plain or flat 

rectangular roof tiles with a pair of circular nail holes near the upper end (peg tiles). 

In general, the assemblage was very fragmentary with nothing like a complete tile or 

a complete width present. Edge and corner fragments up to 150mm across were 

noted, but most were much smaller. Medieval roof (and ridge) tiles in Oxford were 

fairly crudely made and occur in a limited range of fabrics which are described in some 
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detail in recent reports including the 2008 excavations at Queen’s College (Cotter 

2010) and those at Merton College in particular (Cotter 2006). Most of the tiles 

(including ridge tiles) here occur in ubiquitous orange-red (oxidised) sandy fabrics 

(Fabric IIIB), very often with a grey core and sometimes with a patchy glaze. This has a 

broad date range from the later 12th century and possibly as late as the 16th century, 

although the tiles here have an early look consistent with a broad 13th-14th century 

dating. A considerable number of tiles also occur in finer pink-buff and cream fabrics 

(commonly glazed) that have a more restricted date, from the late 12th to the 14th 

century, but probably no later. Tiles in the pink-buff or orange-pink fabric (Fabric VIIB 

and VIIBB) are noticeably common here. Tiles in the fine cream fabric (VIIA) are also 

present, but are typically rarer (a few dozen pieces), in keeping with other medieval 

sites. The thickness of individual tile fragments here ranges from 10-19mm, although 

some of the thicker pieces might be from the sides of ridge tiles. 

Ridge tile (29 pieces) 

A.5.4 Like the peg tiles, these are almost exclusively medieval (13th-14th century) and 

equally fragmentary. Some of the pieces join, including a few pieces from different 

contexts. Most of the examples here are probably crested ridge tiles, decorated with 

a row of knife-cut pyramidal or triangular crests applied to the apex or crest of the tile. 

The upper half of the tile is usually glazed. Ridge tile fragments are also sometimes 

recognisable by their unusually thick, often knife-trimmed edges and corner fragments 

(up to c 20mm thick) and their upward-tapering thickness, but it is not always possible 

to distinguish such edge fragments from unusually thick peg tiles. A mix of apex and 

edge fragments is represented here, including one or two fairly large apex/edge 

fragments. Ridge tiles occur in the same fabrics as the peg tiles – mainly the orange-

red IIIB (10 pieces) and the pink VIIB (2 pieces). No definite cream coloured (VIIA) 

examples were noted. They also occur in two rarer fabrics that are only seen in Oxford 

in the form of ridge tiles. The first of these is a fairly soft grey- or orange-brown fabric 

(IB) tempered with oolitic limestone and usually with a thin greenish-grey glaze. These 

were probably produced in north-west Oxfordshire and are thought to be early in date 

– probably late 12th to 13th century, possibly into the early 14th century. The relatively 

high number of these present here (13 pieces from at least 4 tiles) is fairly strong 

evidence for the predominantly medieval dating of the ridge assemblage. At least four 

tiles in this fabric have pyramidal crests (in one case a solid detached crest) or traces 

of them, and two body sherds from the sides have possible traces of simple incised 

decoration (wavy lines?). The other, rarer, fabric is a very sandy pink-buff to light 

greyish fabric with a mottled green glaze (IIIA). This probably comes from 

Brill/Boarstall in Buckinghamshire, where most of Oxford’s medieval pottery came 

from. Only two small body sherds, probably from two tiles, were noted in this fabric. 

The latest item here is a single piece from the curved apex of a thick unglazed ridge 

tile in a hard red sandy fabric with some coarse inclusions of red and cream clay. This 

‘St Giles-type’ fabric (similar to Penn/Chiltern Fabric IVA) was used for ridge and peg 

tiles in Oxford from at least the 15th to the 17th century. This latest piece occurs higher 

up in the post-medieval part of the sequence in robber trench 65, where it is 

associated with a sherd of 16th-17th-century pottery. 

Floor tile (4 pieces, 571g) 
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A.5.5 There are four pieces from the same number of tiles. Two occur in the same orange 

sandy fabric as that used for roof tiles (IIIB). One of these is a small chip from the corner 

of a ‘stabbed Wessex’ floor tile (c 1280-1350) with traces of inlaid white slip decoration 

under a clear brown glaze (cobbled surface 75). The other, of similar date, is a small 

complete cut-down floor tile with a dark greenish-brown glaze on top. It is unusually 

thin (18mm thick) and measures 66 x 65mm, and is fairly abraded (66). These two tiles, 

nevertheless, hint at a building of some substance in the area. The other two pieces 

are probably of early post-medieval date (late 15th to 16th century). The first is a small 

scrap from a thick ‘quarry’ tile in a very sandy orange fabric with traces of accidental 

greyish ash glaze from fill 64 of robber trench 65. The other piece is an unstratified 

find and is a fairly large unglazed edge fragment from a quarry tile in an orange-buff 

fabric. The upper and lower surfaces have been pre-scored for breaking into (four?) 

smaller square tiles. While scoring of the upper surface is a fairly common 

characteristic, the scoring of the underside as well is very unusual. An assemblage of 

very similar (but black-glazed) tiles with scored marks is known from Corpus Christi 

College, Oxford, where they are thought to date from the college’s foundation in the 

early 16th century (Cotter 2014b, fig. 8) 

Brick (3 pieces, 169g) 

A.5.6 There are small fragments from two early handmade red bricks from floor surfaces 50 

and 51. One of these (two joining pieces) comprises an edge fragment with a thickness 

of 47mm, suggesting a Tudor date. The other, scrappier fragment (an edge embedded 

in white mortar) is probably of 16th- or 17th-century date. 

A.6 Fired clay 

By Cynthia Poole 

A.6.1 A small quantity of fired clay amounting to three fragments weighing 319g, was 

recovered from fill 92 of ditch 89, the upper fill (100) of pits 104 and 111, and fill 122 

of pit 99. A fragment of burnt reddened sandstone (51g) had also been collected with 

the fired clay from layer 92. The fired clay is not intrinsically dateable, but is reliant on 

other artefacts for its phasing. The fragments from contexts 100 and 122 are well 

preserved and unabraded, whilst the fragment from 92 is heavily worn and 

amorphous. The assemblage has been fully recorded on an Excel spreadsheet in 

accordance with guidelines set out by the Archaeological Ceramic Building Materials 

Group (ACBMG 2007), which whilst not specifically designed for fired clay provide 

appropriate guidance. The record includes quantification, fabric type, form, surface 

finish, organic impressions, dimensions and general description. Fabrics were 

characterised on macroscopic features and with the aid of x20 hand lens. 

A.6.2 All pieces were made in a sandy clay fabric containing quartz sand ranging from fine 

to coarse and common small waterworn limestone, quartzite and flint grits up to 

12mm in size. The fabric is typical of fired clay found in Oxford and is likely to derive 

from natural alluvial clays readily available in the locality. 

A.6.3 The two fragments from contexts 100 and 122 are both structural in function. The 

exterior moulded surface survived on only one piece (from 100) and was smooth and 

flat, lightly burnt grey. This piece also had a fairly even edge surface, which probably 
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represents a bonding face between lumps of clay used to build up the structure. The 

fragments measured 30-70mm thick and both had wattle impressions preserved in the 

back surface. The wattles had formed an interwoven framework represented by 

horizontal rods ranging in size from 11-21mm in diameter together with a single 

vertical sail of 18mm diameter.  

A.6.4 Fired clay with wattle impressions is commonly found in excavations in Oxford, usually 

in small quantities in Saxon and early medieval deposits. Whilst such material is often 

described as daub, the size of the wattles and uniformity of firing suggest such material 

is likely to derive from ovens rather than buildings. The fired clay is very similar in 

character to material previously found at Jesus College Kitchen (Poole 2014, 226-7), 

which is likely to derive from ovens associated with crop processing. Wattle-supported 

fired clay structure is often associated with crop-drying or malting kilns in the Saxon 

and early medieval period and may represent either the walls or drying floor of the 

structure. 

A.7 Glass  

By Ian Scott  

A.7.1 There is single small piece of window glass from context 59. The glass is probably late 

medieval or early post-medieval. 

Catalogue of glass (not i l lustrated) 

1 Window glass. Small narrow piece of glass with two opposed edges which are cut 

straight but not quite parallel. It is unclear if the other edges have been shaped by 

grozing or simply are broken or eroded. The surfaces of the glass are quite smooth 

and regular but have weathered to an almost opaque black. The glass appears to be 

very pale green. 21mm x 10mm; Th: 1.5mm. Context 59. 

A.8 Worked stone 

By Ruth Shaffrey 

A.8.1 A single Norwegian Rag whetstone was found in layer 84. As is typical of such 

whetstones, it is crudely formed but has been very well used across all faces so that 

they are mostly very smooth. One face has also been used as a point sharpener and 

has several grooves running its length. The indication is thus that it was used in an 

active way to sharpen moderately sized blades (i.e. by moving the stone against the 

blade and causing widespread wear) and in a passive way to sharpen smaller pointed 

tools creating the grooves. Norwegian Ragstone whetstones are typical of medieval 

urban assemblages and it is the most common whetstone material in Oxford, where it 

is found in features that date throughout the medieval period. 

A.8.2 A single oolitic limestone ashlar block was also found (66). This must stem from an 

earlier medieval building nearby. 

Catalogue of worked stone (not i llustrated) 
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1 Whetstone. Norwegian Ragstone. One end of an elongate whetstone with a rough 

end and a sub-rectangular cross section. Used across all the faces for sharpening but 

there are also some point sharpening grooves running the length of one face. 

Measures >72 x 20-22 and 16-28mm. Wt 85g. SF 12. Ctx 84. Mid 13th to late 16th 

century 

2 Ashlar. Shelly oolitic limestone. Ashlar block with semi-circular profiled channel cut 

into one side. Measures >165 x >150 x 85mm. Wt 2950g. Ctx 66. Mid 13th to late 16th 

century. 

A.9 Slag 

By Leigh Allen 

A.9.1 Two fragments of undiagnostic slag weighing a total of 35g were recovered from 

contexts 98 (fill of pit 99, 11th-13th century) and 87 (a layer overlying pit 99, mid-13th 

to mid-14th century). Undiagnostic slags are small fractured pieces of slag that have 

the dark colour of iron-rich slags, but do not have any diagnostic surface morphology. 

Therefore, although indicative of iron working, they cannot be used to distinguish 

between smithing and smelting. 
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APPENDIX B ENVIRONMENTAL REPORTS 

B.1 Environmental samples 

By Jul ia Meen 

Introduction 

B.1.1 Three samples were taken for the recovery of charred plant remains and charcoal. 

Sample 1 was taken from a layer of domestic refuse (72), part of a sequence of deposits 

dating to the mid 13th-mid 14th century. Samples 2 and 3 both date from the 11th-

12th century. Sample 2 is from a large circular feature that may have been a cess pit 

(93), and sample 3 is from the earliest feature identified during the works, a pit filled 

with a mixture of burnt sand and clay (104). 

Methodology 

B.1.2 All samples were processed by the team at Oxford Archaeology South (OAS) using a 

modified Siraf style flotation machine. Flots were collected onto 250µm meshes and 

heavy residues were sieved to 500 µm. After air drying, residues were sorted for 

ecofacts and small artefacts.  

B.1.3 Initial inspection of the three flots showed that sample 1 was entirely composed of 

charcoal, and identification was therefore undertaken on 50 fragments in order to 

characterise the range of wood taxa present. Charcoal identifications were made by 

fragmenting each piece along the transverse, radial and tangential planes as required 

and examining the exposed sections at up to x400 magnification using a Brunel 

Metallurgical SP-400BD microscope. Species identification was carried out on the basis 

of diagnostic anatomical characteristics and following the keys in Hather (2016) and 

Schweingruber (1990). 

B.1.4 Sample 3 clearly contained highly abundant cereal grain and was therefore fully sorted 

for charred plant remains. All quantifiable items were extracted, identified and 

counted. Charred plant remains from sample 2, although sparse, were also quantified. 

Identifications were made with reference to published guides (eg Cappers et al. 2006; 

Jacomet 2006) and the modern reference collection held at OAS. Nomenclature 

follows Stace (2010). 

Results (Tables 4 and 5) 

Pit 93 

B.1.5 The sample from pit 93 produced only a small flot, containing mostly fragmentary 

charcoal and few identifiable charred plant remains. A single mineralised seed of 

strawberry (Fragaria sp.) indicates that human faecal material was disposed of in this 

pit, and the presence of fish bone and clasts of ‘cessy’ material further supports the 

interpretation that this feature was a cess pit. 

Pit 104 
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B.1.6 This feature is dated to c 1075-1300 on the basis of associated pottery. The flot 

contained fish bone, amorphous silicified material and flakes of indeterminate organic 

material, possibly fruit skin. A moderate quantity of charcoal was recovered, although 

most was small in size. The sample was dominated by cereal grain, the great majority 

of which was wheat. These grains were generally well preserved, and although grain 

morphology varied; the majority had a rounded shape, often with a pronounced dorsal 

ridge, characteristic of free-threshing wheat (either bread wheat, Triticum aestivum, 

or rivet wheat, T. turgidum). A single rachis of free-threshing wheat, which is more 

diagnostic of species than grain, was present, but was not complete enough to show 

if it was tetraploid or hexaploid. Many of the grains were small ‘tail’ grains from the 

end of the ear.  

B.1.7 There was a smaller number of barley grains, just under half of which showed signs of 

germination; on many grains the embryo was enlarged or missing, and on some a small 

sprout had started to develop. There were also 26 detached embryos and it is likely 

that these come from the barley grains with missing embryos. Although not always 

straightforward to judge, due to the way the grain had been preserved, some grains 

appeared to be ‘twisted’ lateral grains, suggesting at least some of the barley is of 6-

row type. There were also a small number of oat and rye grains in the sample. It is not 

possible to distinguish between cultivated and non-cultivated oat on the basis of grain 

morphology, but a floret base of wild oat (Avena fatua/sterilis) was present, so at least 

some of the oat grains may be weed contaminants. One of the oat grains has an 

enlarged, missing embryo so appears to have germinated. 

B.1.8 Other possible cultivars are represented by two seeds of cultivated flax (Linum 

usitatissimum), as well as pea (Pisum sativum). There were at least three legumes of 

sufficient size and shape to be pea, but these were missing the diagnostic hilum scar. 

However, two detached hilum scars of pea were also recovered, confirming the 

presence of this crop. Very little chaff was recovered from the sample, with a small 

number of barley rachis fragments and a few pieces of cereal culm. There were 

numerous fragments of charred hazelnut shell. Weed seeds did not occur in great 

quantity, but the most common types were corncockle (Agrostemma githago), 

including fragments of charred calyx, and small Asteraceae including stinking 

chamomile (Anthemis cotula).  

Layer 72 

B.1.9 This deposit contained abundant charcoal, dominated by beech (Fagus sylvatica). This 

included many small branches (<10mm diameter), mostly with between five and seven 

growth rings, although one piece had 20 rings. There was also a significant proportion 

of oak (Quercus sp.), with both roundwood and pieces of heartwood, indicated by 

tyloses in the vessels. The remainder of the charcoal consisted of small quantities of 

hazel (Corylus avellana), including some roundwood, willow/poplar (Salix/Populus, 

these two genera being very difficult to distinguish) and Maloideae type, which 

includes a group of anatomically similar species including hawthorn, apple, whitebeam 

and rowan. 

Discussion 
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B.1.10 Grain-rich samples with similarities to the material identified from pit 104 have been 

recovered from Jesus College Kitchen (Smith 2014). Samples dating to the 11th century 

contained free-threshing wheat grain at a similar density to that recovered from pit 

104, with a much lower proportion of barley, which was often germinated. There was 

little chaff, and weed seeds were rare, but included corncockle, vetch/tare and stinking 

chamomile.  

B.1.11 Material from a 10-11th century floor layer from 113-119 High Street closely matched 

that found in both sets of contemporary material from Jesus College, being similarly 

rich in free-threshing wheat grain with a little barley and oat. Excavations on the site 

of the former All Saints Church, also on Oxford High Street, recovered a highly rich 

assemblage mostly composed of free-threshing wheat grain from a burnt Saxon layer 

(Robinson 2003, 388-9). The two analysed samples from this deposit contained 

occasional barley grains, no chaff, and a small number of weed seeds including 

corncockle, vetch/tare and black bindweed. Grain-rich deposits have also been 

recovered from 11th-century burnt layers at nearby Lincoln College (Pelling 2002, 261-

71).  

B.1.12 The assemblage from pit 104 appears to contain a mixture of material from different 

sources. The pit fill itself is a mixture of burnt sand and clay, suggesting dumping of 

material of various origins. The fact that the barley, and possibly the oat, is germinated 

while none of the wheat grains appear to be, and the mixed preservation of different 

components of the assemblage, is further evidence of mixing. There are some clues as 

to the different processes that the material may have undergone. 

B.1.13 Many of the barley grains from pit 104 have germinated, with either enlarged or 

missing embryos and with numerous detached embryos preserved elsewhere in the 

sample, or otherwise the beginnings of a sprout developing along the dorsal surface 

of the grain. With germinated grain the question arises whether germination was 

accidental or a deliberate process. Accidental germination of a crop may occur in the 

field during a wet growing season or in a processed or part-processed harvest that has 

been insufficiently dried before being stored. Grain may also be germinated 

deliberately during the production of malt.  

B.1.14 Smith interpreted the germinated barley grains from the kitchen lift pit samples as 

possible malting debris (Smith 2014). These samples each contained a maximum of 20 

embryos or coleoptiles (shoots) and up to 20 germinated barley grains, quantities 

which are comparable to those found from pit 104 (15 germinated barley grains and 

26 detached embryos). However, in her quantifications Smith specifically distinguished 

between detached coleoptile and embryos, with the former more common, 

suggesting that the sprouts were fairly well developed. In contrast the barley from pit 

104 seems to have only just germinated, before a coleoptile had time to properly 

develop. Germination is usually assumed to be more advanced, and relatively uniform, 

in malted grain. The material from Smith’s assemblages is therefore more convincing 

as malt compared to the material from pit 104.  

B.1.15 Part of the grain assemblage from 113-119 High Street was also interpreted as 

evidence for malting (Robinson 2000, 434), with germinated barley and oats suggested 

to be from the use of a ‘drage’ (a mixed crop of oat and barley) for malt. The embryos 
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of the barley and oat grains from High Street were, like those in the current 

assemblage, in the early stages of germination. However, an interpretation of malting 

evidence for grain that is only just germinated must be more tentative, and it may 

therefore be more likely that the barley in pit 104 became accidentally charred as it 

was being dried in an attempt to save some damp grain that had started to accidentally 

germinate. 

B.1.16 A second source of origin for some of the charred material in pit 104 is suggested by 

the abundant fragmentary cereal grain. Many of these fragments had sharp, clean 

surfaces on at least one side where they appeared to have been cut, and it is likely that 

these had been coarsely milled. These fragments made up 36% (0.39g) of the total 

fragment weight. The exposed internal structure of these fragments was smooth and 

dense. In contrast, other grain fragments were ‘clinkered,’ with large air bubbles where 

the starchy endosperm had expanded during charring, and had irregular edges as if 

fragmentation of the grain occurred randomly. This suggests that the smooth and the 

clinkered fragments have different sources and have undergone differing post-

deposition processes, with both milled and unmilled grain present.  

B.1.17 Probable milled or ‘gristed’ grain has been identified in Ipswich, from a building of 

Saxon date at the Buttermarket site (Murphy 1991, 5-9). A high proportion of barley 

and oat grains were fragmented, with rounded, convex cut surfaces that suggested 

they had been broken before charring occurred. Abundant crushed grain fragments 

from a Romano-British corndrier at Nonington, Kent (Helm and Carruthers 2011, 363) 

were also interpreted as milled or crushed grain. These fragments were c 2mm in 

diameter and had a non-‘vacuolated’ internal structure, distinct from the poorly-

preserved, clinkered grains elsewhere at the site (ibid). Both the Buttermarket and 

Nonington grain was interpreted as ground malt as the grain had clearly germinated. 

B.1.18 By far the largest component of the assemblage from pit 104 comprises well-preserved 

grains of free-threshing wheat. The grain morphology shows similar variation to that 

described by Robinson for the All Saints material, with short, fat grains ‘typical of Saxon 

assemblages in the region’ as well as longer grains with a morphology similar to spelt 

(Robinson 2003, 388-9; Plate 5). Smith (2014, 233) notes that a concentration of up to 

83.6 seeds per litre in the Jesus College Kitchen samples suggests accidental charring 

during parching rather than a major fire of a store of grain; the concentration of 

charred material from pit 104 is 78.6 items per litre, suggesting a similar derivation. 

Smith (ibid.) further argues that the number of grain-rich deposits from this part of 

early medieval Oxford might suggest that there was an oven or a number of ovens 

nearby. She suggests that these deposits represent successive disposal of grain 

accidentally charred in these ovens, potentially including material both from parching 

of grain and from malting. The deposit from pit 104 can be seen as further evidence 

of Smith’s theory that large quantities of crop-processing waste were being generated 

in this part of Oxford in the early medieval period. 
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Table 4: Summary of charred plant remains 

    Sample no. 2 3 

    Context no. 97 119 

    Feature no. 93 104 

    Feature type Pit Hearth 

    Date   c AD 1075-

1300 

    Volume floated  8L 16L 

  Charcoal >10mm 2 3 

  Charcoal 10-4mm 21 53 

  Charcoal 4-2mm 100 500 

Triticum aestivum/turgidum free-threshing wheat grain   849 

Triticum sp. wheat grain 4   

Triticum sp. wheat tail grain   134 

Triticum/Secale wheat/rye grain   2 

Secale cereale rye grain   5 

Hordeum vulgare barley grain   21 

Hordeum vulgare barley germinated 

grain 

  15 

cf Hordeum vulgare cf barley grain   5 

Cereal indet grain 7 92 

Cereal indet grain fragments 9 1.478g 

          

Triticum aestivum/turgidum free-threshing wheat rachis   1 

Triticum sp. wheat rachis 1   

Hordeum vulgare barley rachis   10 

Cereal indet cereal detached 

embryo 

  26 

Cereal indet cereal rachis fragment   1 

Cereal indet cereal culm node   5 

Cereal indet cereal culm fragment   5 

Cereal/Poaeae cereal/grass culm node   1 

Cereal/Poaceae cereal/grass culm fragment   1 

          

Ranunculus acris/repens/ 

bulbosus 

meadow/creeping/bulbous 

buttercup 

seed   1 

cf Pisum sativum pea detached hilum   2 

Pisum/Vicia/Lathyrus pea/vetch/tare (3-4mm) seed   3 

Vicia/Lathyrus vetch/tare (2-3mm) seed   2 

Vicia/Lathyrus vetch/tare (1-2mm) seed 1   

Fragaria sp. strawberry mineralised 

seed 

1   

Corylus avellana L. hazel nutshell 

fragments 

4 23 

Linum usitatissimum L. flax seed   2 
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    Sample no. 2 3 

    Context no. 97 119 

    Feature no. 93 104 

    Feature type Pit Hearth 

    Date   c AD 1075-

1300 

    Volume floated  8L 16L 

Fallopia convolvulus (L.) A. 

Love 

black-bindweed seed   1 

cf Fallopia convolvulus (L.) 

A. Love 

cf black-bindweed seed fragment   1 

Stellaria media L. common chickweed seed   1 

Stellaria/Cerastium stitchwort/mouse-ear seed   1 

Silene sp. campion seed 1 1 

Agrostemma githago L. corncockle seed   6 

cf Agrostemma githago cf corncockle seed   1 

cf Agrostemma githago cf corncockle calyx   2 

Chenopodum/Atriplex goosefoot/orache seed   4 

Stachys sp. woundwort seed   2 

Anthemis cotula L. stinking chamomile seed 2 3 

Glebionis segetum (L.) 

Fourr./ Leucanthemum 

vulgare Lam. 

corn marigold/oxeye daisy seed   2 

Cyperaceae sedge seed   1 

Poaceae (small) small grass seed   4 

Poaceae (medium) medium grass seed   2 

Poaceae (large) large grass seed   1 

Avena sp. oat caryopsis   3 

Avena fatua/sterilis wild-oat/winter wild-oat floret base   1 

Avena/Bromus oat/brome caryopsis   2 

Indet   seed 1 12 

    No. items/litre 3.875 78.5625 
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Table 5: Summary of charcoal 

  Sample no. 1 

  Context no. 72 

  Feature type Layer 

  Date Mid 13th-mid 14th century 

  Volume floated  36L 

Maloideae hawthorn/apple/rowan/whitebeam type 2 

Fagus sylvatica L. beech 33 (r)  

Quercus sp. oak 10 (r,h) 

Corylus avellana L. hazel 3 (r)  

Salix/Populus willow/poplar 1 

Indet   1 

Total   50 

r = roundwood, h = heartwood 

 

B.2 Animal bone 

By Ian Smith 

Introduction 

B.2.1 The majority of the faunal assemblage was hand collected (1447 fragments) with date 

ranges from the mid 11th to 18th century. A smaller proportion (249 fragments, 15%) 

was recovered from sieved soil samples of features from the mid 11th to mid 13th 

century and the mid 13th to late 16th century. The assemblage contains groups that 

suggest a degree of affluence amongst the inhabitants. 

Methods 

B.2.2 Bones from each context were identified to species or genus wherever possible. 

Amongst the mammals, recorded anatomical elements and zones follow the system 

illustrated by Serjeantson (1996). Mandibles have been zoned as in Strid (2012, 13). 

Third phalanges, ribs, vertebrae (other than the atlas and axis), the navicular cuboid, 

carpals and small tarsals contribute to the total fragment count but have not been 

considered with regard to estimates of minimum numbers of elements (MNEs). 

Minimum numbers of individuals (MNIs) are also referred to in the text. Amongst the 

birds, recorded elements are as in Cohen and Serjeantson (1996, 110-12). Some other 

bird elements (phalanges, ribs and vertebrae) contribute to the total fragment count. 

Galliformes were identified with reference material and with the aid of Tomek and 

Bocheński (2009). Mammal bones were identified using comparative skeletal 

reference collections, in addition to osteological identification manuals and papers 

(Halstead and Collins 1995; Sisson and Grossman 1938; 1975; Schmid 1972; Lister 

1996). Sheep and goat were identified following Boessneck (1969), Kratochvil (1969) 

and Halstead et al. (2002). Recordable tooth-wear stages were rare but were recorded 

following Grant (1982) and Payne (1973). The recorded data includes some elements 
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(mainly vertebrae, ribs and limb bone shaft fragments) classified by size: 'large 

mammal' representing cattle, horse and deer; 'medium mammal' representing 

sheep/goat or pig. Measurements were taken according to von den Driesch (1976) and 

Davis (1996) using digital calipers with an accuracy of 0.01mm. Since a majority of 

sheep were identified (no postcranial bones of goat were identified), sheep/goat 

estimated epiphyseal fusion ages follow those for sheep in Reitz and Wing (1999, 76). 

Phasing 

B.2.3 The assemblage comprises three phase groups. The earliest phase groups dates to the 

mid 11th to mid 13th century and contributes 10% (NISP 173) of the assemblage. The 

largest group dates to the mid 13th century to late 16th century and comprises 83% 

(NISP 1404). The late 16th to 18th century produced the remaining 7% (NISP 119). 

Unstratified bones have been excluded from the analysis. 

Mid 11th to mid 13th century 

B.2.4 The phase produced 141 hand-collected fragments (Table 6) from eight contexts. All 

the bone originates from pit fills. Amongst the hand-collected remains the ratio of 

cattle:sheep/goat:pig is 41:46:13 (%NISP). Taking into account sided zones for each 

anatomical element (MNE), the same species proportions are 2:2:1. Remains 

identified to the level of either large (cattle size but not identified to taxon) or medium 

(sheep or pig size) mammal occur in the respective proportions of 70:30 (%NISP).  

B.2.5 The sieved bone (Table 7) comprises 32 (NISP) fragments from pit fill context 97 (fill of 

93). These sieved remains do not include specimens identified to the level of cattle, 

sheep/goat or pig but cattle and sheep/pig sized mammal fragments (of ribs, vertebrae 

and long bone shafts) are present. A few small mammal remains (small Rodentia sp., 

ulna, two metapodia, a femur and incisor) were recovered from the 4-2mm sieved 

fraction.  

B.2.6 The sample of medium-sized mammal vertebrae is very small (NISP 3), but one from 

fill 97 of pit 93, from a sheep-sized mammal, is longitudinally split in a fashion that 

suggests the possibility that carcases were divided into left and right sides from this 

period. Another from fill 106 of pit 110 is also axially chopped, although not down the 

midline, but in the manner of Lauwerier codes L6, L9 (1988, 191), whilst a partial atlas 

is chopped in the manner of Lauwerier code 4 (1988, 188). Whilst it is a small sample, 

each suggests forms of longitudinal carcase division amongst sheep-sized mammals. 

Amongst the cattle there is a humerus chopped in the manner of Lauwerier code 31 

(Lauwerier 1988, 197) and there is a pig femur with a chop mark on the medial side of 

the distal end of the diaphysis (Lauwerier code 24; 1988, 207).  

B.2.7 There are too few anatomical elements of cattle for a detailed examination of body 

parts to be meaningful. However, 87% (NISP 20) of cattle fragments are postcranial, 

two fragments are cranial and one is a tooth (a damaged third mandibular molar with 

hypoconulid present). Similarly, amongst the sheep/goat 85% of the recorded 

fragments are from postcrania, whereas three others are from mandibles and one is a 

maxillary tooth. The paucity of mandibular parts dictates that there is no possibility of 

investigating the ages of stock at death through mandibular wear. Amongst the cattle, 

there are seven epiphyseal fusion states that can be assessed (and 13 amongst the 
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sheep/goat) and the size of these samples are considered too small for the 

reconstruction of a kill-off pattern. The sample appears to indicate that beef may have 

made up a less significant proportion of the diet, relative to mutton, than in the 

succeeding phase. 

Mid 13th to late 16th century 

B.2.8 This phase produced 1187 (NISP) hand collected fragments (Table 6) from 20 contexts. 

Amongst the hand-collected remains the cattle:sheep/goat:pig ratio is 54:29:17 

(%NISP). Taking into account sided zones for each anatomical element (MNE) the same 

species proportions are 4:4:3.  

B.2.9 Bone was recovered from a soil sample from layer 72 (Table 7), which included other 

domestic refuse including oyster. The recovered fragments include small numbers of 

cattle (NISP 2), sheep/goat (NISP 2) and pig (NISP 1). A rabbit femur and two bones of 

small mammal (cf Rodentia sp.) were recovered from the 10 to 4mm fraction. The bird 

remains include those of chicken (and others identified to the level of Galliformes), 

woodcock (Scolopax rusticola) and blackbird-sized passerines (cf Turdus sp.). Amongst 

the chicken family (Galliforme) remains, there is a tarsometatarsus from an immature 

specimen, recovered in the sieved 10-4mm fraction, which suggests perhaps that 

chickens may have been raised here (cf Strid 2014, 230). Another tarsometatarsus 

(unidentified to taxon) is in the early stages of development, was clearly from an 

immature specimen, and was recovered from the >10mm fraction of fill 70 of pit 71. 

Also of note in this regard, another immature Galliformes specimen, a small and 

porous humerus, was recovered from fill 92 of pit 89. Other birds included pigeon 

(probably wood pigeon cf Columba palumbus), which was recovered from layer 67. 

B.2.10 Amongst the cattle, the wide range of body parts indicates that either some whole 

carcases or (most probably) joints from all parts of the skeleton reached the site. 

However, cattle maxillary teeth are poorly represented and some of the main meat-

bearing limbs are well represented, which appears to reflect the comparative lack of 

cattle heads and the supply of a majority of main meat-bearing parts. The same is true 

amongst the sheep/goat, although amongst the pigs cranial parts are common. 

Amongst both cattle and sheep/goat it is the totals (NISP) of the femur, tibia, humerus 

and scapula which are relatively high. Vertebrae from both cattle and sheep-sized 

mammals and including cervical, thoracic and lumbar have been longitudinally split, 

indicating that division of carcases into left and right sides was common. Immature 

cattle and calves are in evidence amongst the recorded fusion states (and amongst 

some fragments with no fusion evidence), including an unfused pelvis and small 

unfused porous tibiae, metapodia and phalanges. The consumption of veal is 

suggested by these calf remains, which include meat-bearing parts as well as foot 

bones.  

B.2.11 The numbers of mandibles are low amongst each of the main stock. There is one 

complete sheep mandible at age stage H (Payne 1973), which suggests a sheep of six 

to eight years at death. There are two other sheep tooth-rows, both of which are 

damaged, but which have erupted permanent fourth premolars at relatively advanced 

wear stages (8A and 9A of Payne 1973) and which therefore suggest sheep over two 

years of age. In another mandible, identified as goat (according to criteria in Halstead 
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et al. 2002), the third molar is erupted and at wear stage 9G (Payne 1973) and may be 

approximately three to four years old. The latter was the only specimen identified as 

goat, whereas 24 identifications were made of sheep from this phase. Amongst the 

sheep/goat post crania there were some unfused late fusing elements, including a 

notably small and porous ulna from context 92, which is judged to be from a lamb or 

kid. One sheep (Ovis aries) radius from layer 66 is complete and suggests a withers 

height of 0.574m (following Teichert 1975).  

B.2.12 One other mandible is from a pig of six to twelve months according to the state of the 

first molar which is just in wear (Halstead 1992).  

B.2.13 Layer 72 produced (through sampling and sieving) the remains of seven passerines (cf 

Turdus spp.) of blackbird to large thrush size. These were in association with the bones 

of cattle, sheep, sheep/goat, pig, rabbit, chicken and woodcock, along with a 

significant number of other bird bone fragments and one cat bone. It is plausible that 

all of the thrush-sized bird bones (and other bird bone fragments) relate to human 

food waste, given their association with a large number of butchered and meat-

bearing elements of other species in this context. 

B.2.14 In addition to the range of birds from the site, the presence of red deer parts (pelvis 

and radius) indicative of venison in layer 74 is suggestive of some prosperity or wealth. 

The red deer in layer 74 occurs with cattle, sheep, sheep/goat and pig bones, and also 

a cat mandible. 

B.2.15 Layer 66 includes over twice as many fragments identified to the level of large mammal 

(cattle-size but not identified to taxon) as compared to medium mammal (sheep-size). 

Although the proportions vary by context, the latter is reflective of the whole phase in 

that large mammal fragments comprise 76% of those fragments identified to the level 

of either large or medium mammal. These proportions change dramatically in the 

succeeding phase, where medium mammal fragments comprise 56% of the same 

group. 

Late 16th to late 18th century 

B.2.16 The phase produced 119 (NISP) hand-collected fragments from 11 contexts (Table 6). 

Amongst the hand-collected remains, the cattle:sheep/goat:pig occur in the respective 

proportions of 26:66:8 (%NISP). Taking into account sided zones for each anatomical 

element (MNE) the same species proportions are 2:2:1. It is notable that no horse, dog 

or cat remains were recovered from this phase. The bone-bearing contexts include a 

number of robber cut fills (52, 57, 61, 64, 68, 114), a stone surface (51) and mortar 

surfaces (14, 59). The lack of horse, dog and cat and the presence of other stock 

typically butchered for their meat plausibly suggests that the assemblage relates 

largely to domestic food waste. However, the distribution by context type is arguably 

unusual. Whilst a small number of bones were recovered from an occupation layer 

(17) and a layer over a surface (41) there are no pit or midden groups. The largest 

proportion of bones by far is from the series of robber cut fills and it is plausible that 

the robber trenches may have been used as a convenient place to dispose of food 

waste. However, the fact that the largest groups of bone came from robber backfill 

contexts made up largely of stone rubble and clay (64 and 68) raises the alternative 

possibility that the bones may have been redeposited. Despite this, there do appear 
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to be demonstrable differences (in the proportions of large and medium mammal for 

instance) which suggest that the group is distinct from the preceding phase. 

B.2.17 There is a complete absence of mandibular rows amongst the cattle sheep and pigs 

and a rarity of loose teeth. This dictates that ages at death based on mandibular tooth 

wear cannot be reconstructed, and almost certainly reflects the supply of a majority 

of post-cranial parts or carcases without crania. Twelve sheep/goat elements bear 

fusion evidence including one fused pelvis which is probably from a female. 

B.2.18 Amongst the cattle, only five postcranial elements bear fusion evidence. Two of these 

are unfused epiphyses from a radius and femur and come from calves. In addition, a 

small and porous scapula is from a calf (although the distal fusion area is missing).  

Conclusions 

B.2.19  Since the largest groups of bone came from the mid 13th to late 16th century phase, 

one can be most confident of drawing conclusions regarding this group. The presence 

of calf (veal) and of main meat-bearing limbs of cattle and sheep/goat, of red deer 

(venison), and the numbers of birds, suggest a level of prosperity amongst the people 

who generated this waste. The birds, which include chicken, goose, duck, pigeon, 

woodcock and thrush-sized passerines most plausibly all relate to human consumption 

and suggest access to a wide range of resources. It appears that, amongst the main 

mammalian stock, the proportion of cattle increased in the mid 13th to late 16th 

century as compared to the mid 11th to mid 13th century. 

B.2.20 Also in the mid 13th to late 16th century, cattle outnumber sheep/goat when fragment 

counts are considered and the two groups are of equal frequency according to an MNI 

estimate. This differs slightly from the group recorded at Jesus College Kitchen (Strid 

2014, 229) where, in the same period, sheep/goat were more frequent than cattle by 

MNI. Nevertheless, the direction of bias (according to whether one looks at NISP or 

MNI) is clearly the same in these samples.  

B.2.21 The distribution by context type of the late 16th to 18th century phase raises questions 

about whether much of it may have been redeposited, although it does bear some 

features in common with the assemblage from Jesus College Kitchen. The latter 

notably includes the presence of meat-bearing calf bones and, although here the 

numbers of birds are not large, chicken, goose and duck are present amongst the hand-

collected remains, as also recorded at Jesus College Kitchen. 

B.2.22 The sample size of main domesticates in the late 16th to 18th century group, although 

not large, bears comparison with the group from Jesus College Kitchen (ibid., 230) 

regarding the high proportion of sheep/goat when assessed by NISP and as compared 

to cattle. Although the exact proportions are not the same, there appears in this period 

to be a decrease in the proportion of cattle parts and an increase in the proportion of 

sheep/goat deposited (as compared to the preceding phase). This trend has also been 

recorded at Merton College and Lincoln College (ibid.). 
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Table 6: Quantification of hand-collected animal bone by phase 

Species   

Mid 11th to mid 

13th century 

Mid 13th to late 

16th century 

Late 16th to 

18th century Total 

Cattle Bos taurus 23 150 10 183 

Sheep/goat Ovis/Capra 17 52 18 87 

Sheep Ovis aries 9 24 7 40 

Goat Capra hircus   1   1 

Pig Sus domesticus 7 46 3 56 

Horse Equus sp.   1   1 

Red deer Cervus elaphus   2   2 

Dog Canis familiaris   1   1 

Cat Felis catus 2 1   3 

Hare Lepus sp.   1   1 

Rabbit Oryctolagus cuniculus   2 1 3 

Large mammal Mammalia 45 536 26 607 

Medium 

mammal Mammalia 18 166 33 217 

Mammal Mammalia 13 117   130 

Chicken Gallus gallus   19 1 20 

Cf chicken cf Gallus gallus   9 2 11 

Cf pheasant cf Phasianus colchicus   1   1 

Chicken family Galliformes sp. 2 4   6 

Goose Anser/Branta sp. 1 13 2 16 

Duck Anatinae   3 2 5 

Pigeon Columba sp. 1 2   3 

Bird Aves 2 26   28 

Indet  1 10 14 25 

Total   141 1187 119 1447 

 

Table 7: Quantification of animal bone from soil samples by phase 

Species Latin name Mid 11th to mid 13th 

century 

Mid 13th to late 16th century 

Context 72      

Cattle Bos taurus   2 

Sheep/goat Ovis/Capra   2 

Pig Sus domesticus   1 

Cat Felis catus   1 

Rabbit Oryctolagus cuniculus   1 

Large mammal Mammalia   30 

Medium mammal Mammalia   10 

Small mammal Mammalia   5 

Mammal Mammalia   35 

Chicken Gallus gallus   4 
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Cf chicken cf Gallus gallus   3 

Galliformes Galliformes sp.   1 

Woodcock Scolopax rusticola   1 

Cf snipe cf Gallinago gallinago   1 

Perching bird Passerine sp.   7 

Bird Aves   41 

Indet    72 

Context 97      

Rodent Rodentia sp. 4   

Large mammal Mammalia 5   

Medium mammal Mammalia 3   

Small mammal Mammalia 2   

Mammal Mammalia 10   

Bird Aves 1   

Indet  7   

Total    32 217 

 

B.3 Fish bones 

By Rebecca Nicholson 

B.3.1 A small assemblage of fish remains was recovered exclusively from the sieved residues 

of three soil samples, which came from pit 104 (sample 3), pit 93 (sample 2) and layer 

72. The remains have been identified to skeletal element and taxon with the aid of a 

modern comparative skeletal collection and a low-power stereo microscope (x10) and 

the identifications are provided in Table 8.  

B.3.2 The bones from the mid 11th-mid 13th century pit fills derive from both marine and 

freshwater fish. Most of the seafish are clupeids, and the bones are mostly consistent 

with herring, although some of the smaller bones may be from sprat (Sprattus 

sprattus). Unusually, however, a single well-preserved posterior caudal vertebra has 

long prezygapophyses, and is much more similar to sardine than to herring, sprat or 

shad. Sardine has also been identified in an early medieval assemblage from Queen’s 

College (Nicholson forthcoming) and seems likely to indicate trade with the south-

west, perhaps through the port of Bristol, since there were important fisheries for 

sardines around the coasts of south-west England and Ireland (Littler 1979, 50). 

B.3.3 Sample 1, from layer 72, contained the richest fish assemblage. Again herring was the 

most frequent fish by number of bones, followed by eel, which is a typical pattern for 

medieval fish assemblages recovered by sieving. The small gadids (probably including 

whiting), flatfish (plaice, flounder or dab), gurnard and small shark (eg dogfish) or ray 

indicate the variety of fish available in the Oxford fish market. In addition to the sea 

fish, bones from small freshwater fish and the migratory eel were also recovered, the 

former including several small cyprinids (roach, dace and bleak), all of which can be 

found in the slow-flowing stretches of the Thames and Cherwell around Oxford. 
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B.3.4 All of the oily fish, the clupeids and mackerel, would have been imported as preserved 

fish, probably salted in brine, since otherwise these fish would have spoiled rapidly. 

Other fish, including the whitefish (cod or whiting and haddock) may also have been 

preserved by salting and/or drying, although rapid transportation of fresh fish to the 

markets even as far inland as Oxford may have been possible at this time (Littler 1979, 

11). Butchery marks which would indicate preparation of fish for curing were not 

evident, but butchery marks are typically scarce on small bones such as these. Several 

of the small bones in sample 2 appeared corroded or distorted in a manner consistent 

with chewing and digestion: an indication that pit 93 held faecal material. 

B.3.5 Generally, the range of fish is consistent with that documented from other medieval 

and post-medieval sites in the city, although the assemblage lacks some of the ‘higher 

status’ fish such as salmon, conger eel and sea bream that are present at some other 

college sites (eg Queen’s College: Nicholson forthcoming). Salmon was, however, 

identified from Jesus College Kitchen, in a very small assemblage that also included a 

freshwater cyprinid and plaice or flounder (Strid 2014). 

Table 8: Summary of fish remains 

Sample  1 2  3  

Context  72 97 119  

Date  Mid 13th-late 

16th century 

Mid 11th-mid 

13th century 

Mid 11th-mid 

13th century 

Total 

Elasmobranchii Shark/Ray 2   2 

Anguilla anguilla Eel 16 8 2 26 

Clupea harengus Herring 32   32 

Sardina 

pilchardus 

Sardine  1  1 

Clupeidae Herring 

family 

34 21 1 56 

Alburnus 

alburnus 

Bleak  1  1 

Rutilus rutilus Roach   2 2 

Leuciscus 

leuciscus 

Dace   1 1 

Cyprinidae Carp family 6 9  15 

Esox lucius Pike 3   3 

Melanogrammus 

aeglefinus 

Haddock  1  1 

Gadidae Cod family 8 1  9 

Percidae Perches 2   2 

Trigla lucerna Tub gurnard 1   1 

Triglidae Gurnard 

family 

2   2 

Scomber sp. Mackerel  1  1 

Pleuronectidae Right-eyed 

flatfish 

2   2 

Unidentified  2 7 1 10 

Total  110 50 7 167 
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B.4 Marine shell 

By Rebecca Nicholson 

B.4.1 Marine shell was recovered almost exclusively by hand and is all of the native 

European flat oyster (Ostrea edulis L), in variable condition (Table 9). The only shell 

recovered from the residues of sieved soil samples came from layer 72 (sample 1); 

again all of the shell is oyster. Most of these contexts, including (72), can only be 

broadly dated as mid 13th-late 16th century, and this combined with the very low 

number of shells means that no conclusions can be drawn except that oysters were 

occasionally eaten. 

Table 9: Summary of marine shell 

Context Deposit type Date No. 

oyster 

valves 

Hand 

collected 

shell 

Sieved shell 

66 Layer Mid 13th-late 

16th century 

4 59g  

67 Layer Mid 13th-late 

16th century 

4 35g  

68 Robber cut fill Late 16th-18th 

century 

1 19g  

69 Pit fill Mid 13th-late 

16th century 

1 3g  

72 Layer Mid 13th-late 

16th century 

5 51g 75g 

75 Stone surface Mid 13th-late 

16th century 

1 17g  

76 Bedding layer Mid 13th-late 

16th century 

3 39g  

78 Fill of linear 

cut 

Mid 13th-late 

16th century 

1 116g  

82 Fill of linear 

cut 

Mid 13th-late 

16th century 

2 4g  

85 Fill of linear 

cut 

Mid 13th-late 

16th century 

2 15g  

88 ?pit fill Mid 13th-late 

16th century 

1 17g  

103 Hearth fill Mid 12th-mid 

13th century 

1 6g  
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APPENDIX D  SITE SUMMARY DETAILS 

 

Site name: Rainwater Harvesting Tank, First Quad, Jesus College, Oxford 

Site code: OXJECO14 

Grid Reference SP 5137 0632 

Type: Watching brief 

Date and duration: April 2014 

Area of Site 2.5 x 2.0m 

Location of archive: The archive is currently held at OA, Janus House, Osney Mead, 

Oxford, OX2 0ES, and will be deposited with Oxfordshire County 

Museums Service in due course, under the following accession 

number: OCMS: 2014.77 

Summary of Results: Oxford Archaeology undertook an archaeological watching brief 

within First Quad at Jesus College, Oxford, during the installation 

of a rainwater harvesting tank. The trench did not reach the 

bottom of the stratigraphic sequence, but the earliest features 

exposed were a group of intercutting pits dating from the 11th-

13th centuries that probably represent backyard activity 

associated with occupation on the frontage of Cheyney Lane (now 

Market Street). One of these pits contained an assemblage of 

burnt grain similar to deposits recorded by a previous excavation 

in the college kitchen and at 113-119 High Street, All Saints Church 

and Lincoln College. Further medieval deposits were associated 

with a substantial, but largely robbed-out wall that probably 

formed part of Great White Hall, an academic hall that preceded 

the college. Finds deriving from the time of this academic hall 

included a number of ceramic oil lamps. Evidence relating to the 

college was limited to a sequence of surfaces and garden soils 

associated with landscaping of the quad. 
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Fig 2: Plan of 11th-13th century features in the base of the trench
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Fig 3: South section of trench
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Fig 4: North section of trench



Figure 5 : Brill-Boarstall ware oil lamps.
Insert shows detail of scorching on the spout of no.1
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Figure 6: Brill/Boarstall ware handle fragment and sherds of English tin-glazed
ware Pand Columbia Plain tin-glazed ware
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Figure 7: Metal objects



Plate 1: The location of the trench in relation to the south-eastern corner of First Quad



Plate 2: The trench during excavation, view to north

Plate 3: The trench during excavation, view to south-east



Plate 4: The base of the trench at impact depth, view to south



Plate 5: Free-threshing wheat grains from sample 3, showing variation in morphology
with rounded grains (bottom) and more elongated, straight sided grains (top) 

0 5mm
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