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Characterisation Studies of Romano-British Shelly Ware from 
Partney, Lincolnshire

Alan Vince

Excavations at Partney, undertaken by Cambridgeshire Archaeology Unit, revealed a 

Romano-British settlement. The pottery from that site included a number of shell-tempered 

vessels, some of which had the typical everted, lid-seated rims which identify them as Dales-

type shelly ware (1998). However, even visual inspection indicates that there is considerable 

variation in the fabric of these sherds and, in order to establish the nature of this variability, a 

representative sample of shelly sherds was selected by Alice Lyons and examined at x20 

magnification by the author. 

This binocular microscope examination indicated that the shell-tempered samples could be 

grouped into three fabrics:

a) Sherds with abundant fine sand/coarse silt (slightly micaceous) in the groundmass 

and moderate to abundant shell fragments. These sherds, visually, look very similar 

to the standard Dales-type shelly ware (Loughlin 1974;Vince 2002).

b) Sherds with a fine textured groundmass, moderate to abundant rounded quartz 

sand, including spherical grains (verging on the millet seed grains found in Permian 

and Triassic sands) and moderate to abundant shell fragments. The fabric of these 

sherds, visually, look similar to some of the Iron Age and Roman shelly ware found in 

the Lincoln area and lower Trent Valley.

c) Sherds with a fine-textured groundmass, moderate to abundant rounded quartz, as 

in (b), but with sparse to moderate polished grains. These grains originate in Lower 

Cretaceous deposits, especially the sands and sandstones which outcrop along the 

western edge of the Lincolnshire Wolds, from Barnetby southwards, and in glacial till 

incorporating lower Cretaceous material (the Belmont Till, Kent 1980, 120). In other 

respects, however, the fabric of these sherds looks very similar at x20 magnification 

to that of (b).

In addition, two samples contained no shell visible in the submitted sherd. 

These sampled were then subsampled to test the following suggestions: 

 that group (a) is indeed classic Dales-type shelly ware, produced either in northeast 

Lincolnshire or perhaps also on the opposing bank of the Humber, in East Yorkshire.

 That group (b) and (c) are distinct groups, produced in central Lincolnshire/Lower 

Trent valley and to the southwest  of the Lincolnshire Wolds respectively or
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 That groups (b) and (c) are actually one group

The samples were chosen to cover visually typical examples of each of the three groups 

(so there is a possibility that other, minor, sources are present but not included in the 

subsamples). Thin sections and chemical analysis, using Inductively-Coupled Plasma 

Spectroscopy, were both employed, with a larger number of ICPS samples in each case, 

so as to determine the quantitative variability of the chemical composition (Table 1). The 

two sandy greyware sherds were included here, since visually they appear to be similar 

to the shell-tempered ware, apart from the lack of shell.

Thin Section Analysis

The nine thin sections were prepared by Steve Caldwell at the University of Manchester and 

stained, using Dickson’s method (Dickson 1965). The thin sections were first rapidly scanned

and a list of the inclusion types seen was made. Then each section was examined again and 

the size, frequency and other details of each inclusion type was recorded. Having established 

that each fabric group was coherent, a group description was prepared.

This procedure recognised three groups: The first is the standard Dales-type shelly ware 

fabric as found in quantities in 3
rd

-century deposits on sites in the Humber basin; the second, 

represented by a single section, contains fragments of a distinctive sandy limestone and the 

third contains rounded quartzose sand. The visual distinction between sandy fabrics with 

polished quartz grains and those without cannot be supported by the thin section evidence. 

These groups have been given codes here. All would be identified visually as Dales-type 

shelly ware (DWSH). The first group is termed subfabric S (for silty); the second is subfabric 

SL (sandy limestone) and the third is subfabric GSQ (for Greensand quartz). 

Fabric DWSH S

The following inclusions were noted in thin section:

 Shell-shaped voids. Abundant voids up to 0.5mm long and 0.2mm wide. Many of 

these are filled with a brown phosphatic deposit.

 Punctate brachiopod. A single section had evidence for the presence of punctate 

brachiopod shell up to 0.5mm long, preserved by phosphate/clay replacement.

 Shelly limestone. Two sections had evidence for bioclastic limestone fragments up to 

1.5mm long, preserved by phosphate/clay replacement. The limestone includes 

fragments of bivalve shell and echinoid shell.

 Siltstone. One section contained a single rounded fragment of siltstone, 0.4mm long.

 Subangular to rounded quartz. Sparse monocrystalline unstrained grains, up to 

0.3mm across.
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 Well-rounded quartz. Sparse grains, mostly monocrystalline and unstrained, with a 

high sphericity, up to 0.4mm across.

 Feldspar. One section contained a grain of altered feldspar, 0.4mm across.

 Chert. Sparse rounded grains of chert up to 0.4mm across were present in two 

sections.

 Echinoid shell. Moderate to abundant rounded fragments of echinoid shell up to 

0.5mm across, all preserved through phosphate/clay replacement.

 Echinoid spines. Sparse to moderate fragments of echinoid spine c.0.1.5mm across.

 Quartz silt. Moderate to abundant angular quartz up to 0.1mm across.

 Muscovite. Sparse laths of muscovite up to 0.1mm long. 

 Clay/iron. Sparse dark brown rounded grains up to 0.2mm across.

 Opaque grains. Sparse to moderate rounded grains c.0.2mm across. 

Some voids are lined with secondary (unfired) clay minerals.

The groundmass consists of optically anisotropic baked clay minerals, together with the 

quartz and muscovite silt noted above. 

Fabric DWSH SL

The following inclusions were noted in thin section:

 Shell-shaped voids. Abundant, as in subfabric S, mostly filled with brown phosphate.

 Sandy Fossiliferous limestone. Moderate rounded fragments of a bioclastic limestone 

up to 1.5mm across containing bivalve shell and moderate subangular quartz grains 

c.0.2mm across. Both the calcareous matrix and the calcareous clasts have been 

replaced by phosphate. 

 Subangular quartz. Abundant grains  similar in character to those noted in the 

fossiliferous limestone.

 Rounded quartz. Sparse rounded grains, with a high sphericity, up to 0.5mm across.

 Fine-grained sandstone. Sparse rounded grains up to 0.5mm across.

 Feldspar. Sparse rounded fragments of altered feldspar. 

 Chert. Sparse rounded fragments up to 0.4mm across.

 Echinoid shell. Sparse fragments, replaced by brown phosphate.

 Opaque grains. Sparse rounded grains up to 0.2mm across.
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The groundmass consists of optically anisotropic baked clay minerals with few visible silt-

sized inclusions.

Fabric DWSH GSQ

The following inclusions were noted in thin section:

 Shell and shell-shaped voids. Sparse to moderate fragments of shell up to 1.5mm 

long and 0.5mm wide. Where not leached, these consist of non-ferroan calcite and 

have a nacreous structure (i.e. as in mother-of-pearl). The shell fragments usually 

have a coating of prismatic ferroan calcite.

 Basic igneous rock. A single grain of rounded basic igneous rock, 0.4mm across 

(probably originally consisting of small laths of feldspar in a glassy groundmass, now 

altered to fine-grained silica). 

 Subangular quartz. Sparse to abundant fragments up to 0.3mm across. 

 Rounded quartz. Sparse to moderate rounded grains, with a high sphericity, up to 

0.5mm across. 

 Flint. A single angular fragment of flint 1.0mm long, was noted. 

 Polished quartz. A single section contained examples of quartz with a rounded 

outline but low sphericity, typical of those found in Lower Cretaceous deposits.  

 Fine-grained sandstone. Sparse rounded fragments up to 0.5mm across.

 Feldspar. Two sections contained sparse rounded grains of fresh plagioclase 

feldspar. 

 Chert. Sparse rounded fragments up to 0.4mm across.

 Quartz silt. Sparse fragments up to 0.1mm across.

 Clay/ironstone. Sparse fragments of dark brown clay/ironstone, mostly up to 0.3mm 

across but in once case up to 1.0mm across.

 Opaques. Sparse rounded fragments up to 0.2mm across.

 Secondary phosphate. This is either absent or sparse, filling voids and laminae.

 Secondary clay. This is either absent or sparse, filling voids and laminae.

The groundmass consists of optically anisotropic baked clay minerals together with the 

sparse quartz silt noted above.
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Discussion of thin section evidence

The differences between the three fabric groups are clear-cut in thin section and it should 

now be possible to classify most of the unsampled Partney shell-tempered ware by eye, 

although other groups, not included in the samples might be present. 

Fabric DWSH S probably contains detrital fragments of a shelly limestone (accounting for the 

shell voids, the shelly limestone, the brachiopod shell, echinoid shell and echinoid spines)  

together with sparse rounded quartzose sand (accounting for most of the quartz, chert, fine-

grained sandstone, feldspar and siltstone grains. The opaque grains might be oolitic limonite 

but without polished thin-sections it is not possible to confirm this. The parent clay probably 

originally contained quartz and muscovite silt and few other inclusions. The distribution of 

examples of this fabric shows that it is most common in north Lincolnshire and that part of 

East Yorkshire immediately opposite, centring on Brough-on-Humber. Loughlin, in 1974, 

suggested a source close to the Humber foreshore in north Lincolnshire and subsequent 

work still suggests that this is the most likely source, although the shelly limestone source is 

perhaps a lower Jurassic rather than a Rhaetic limestone/shelly clay. 

DWSH SL differs from subfabric S in the character of the limestone, the abundance of quartz 

sand (which is probably partly derived from weathering of the limestone and partly from the 

same quartzose sand as is presence in subfabric S) and the fine-texture of the groundmass, 

and consequent lack of silts-sized quartz and muscovite.

The fine-textured groundmass suggests the use of a Jurassic clay and some of the middle 

Jurassic limestones have sandy facies. Unfortunately, even within Lincolnshire, this only 

limits the source very broadly, to a region west of the Ancholme, south of the Humber, east of 

the Trent but with an unknown southern boundary. However, with only one sample known it 

is not possible to be more precise about the likely source. 

DWSH GSQ differs in the character of the shell, which is much more massive, and the lack of 

echinoid shell and spine fragments. The quartz sand temper is, however, different in 

abundance rather than character from that found in both the other fabric groups. The 

groundmass is slightly siltier than that of subfabric SL but much less silty that that of 

subfabric S. 

If it were not for the visual recognition of polished quartz grains in the sand, and the 

subsequent recognition of sparse grains of this sort in one thin section, one would have 

suggested a possible source in the Trent valley, or the dip slope of the Jurassic ridge, both of 

which have produced fabrics tempered with broken pieces of large oyster-like bivalves. In 

thin section, these too have non-ferroan calcite shell coated with ferroan calcite cement. 

However, the presence of these polished grains indicates that the parent sand is partly 

derived from the lower Cretaceous deposits which outcrop on the southwest side of the 

Lincolnshire Wolds. Large amounts of material derived from these deposits was carried 

southwards in glacial till and sands but does not occur in sands to the west side of the clay 
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vale, or the dip slope of the Jurassic ridge. This therefore limits the potential source of this 

subfabric to an area bounded by the chalk to the east and north, the fens to the south and 

the Ancholme to the west, whilst the southwest side of this area is formed by a notional 

continuation of the Ancholme southwards. 

Chemical Analysis

Samples were analysed at Royal Holloway College, London, under the supervision of Dr J N 

Walsh, and a range of major and minor elements were measured (App 1 lists the major 

elements, measured as percent oxides, and App 2 lists the minor elements, measured in 

parts per million).

Silica is not measured and neither is carbon. Together, these two elements probably account 

for the majority of unmeasured material and therefore an estimate can be obtained by 

subtracting the total measured oxides from 100%. Fig 1 shows that subfabric S contains less 

silica than the remaining samples, which all have similar means and ranges.
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Figure 1

The data were then normalised to Aluminium, to take account of the variation in silica content 

and the resulting dataset was examined using a multivariate statistical package (factor 

analysis). This revealed to main factors, expressed as a series of weightings for the 

measured elements. Factor 1 has high weightings for Cobalt, Iron, Chromium and Vanadium 

whilst Factor 2 has high weightings for Potassium, and lesser but still appreciable weightings 

for Magnesium and Sodium. Fig 2 shows a plot of the Factor 1 scores against the Factor 2 

scores for the Partney samples. Subfabric S is clearly separated from the remainder by its 

high F1 scores. Subfabric SL has scores which place it on the edge of the GSQ samples, 

whilst the two sandy greyware samples fall within the GSQ group. 
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The Partney Dales-type shelly ware samples were then compared with those from two other 

sites: Doncaster and Elloughton, near Brough-on-Humber in East Yorkshire. The subfabric S 

samples from Elloughton have similar scores to the Partney ones whilst the Partney GSQ 

and SL samples form a distinct group, along with two Elloughton samples (subfabrics D and 

M). A group of Elloughton samples which contained sparse chalk and flint inclusions, 

alongside the shell and shelly-limestone, subfabric C, form another group. 
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Next, a dataset consisting of these Dales-type shelly ware samples together with samples of 

mid-Saxon Northern Maxey ware, which was probably made from a middle Jurassic clay 

tempered with fragments of shell derived from the Great Oolite formation, and samples of 

various fabrics produced in the Roman period at Market Rasen, using Upper Jurassic clay 

which was either untempered (PART); tempered with a quartz sand similar to that in the 

DWSH GSQ samples (GREY), tempered with a coarser sand (GRRO) or having abundant 

voids, probably from the former presence of chalk or other limestone, rather than shell 

(VESIC). All are shown in Fig 4 as MR although they have slightly different but overlapping 

chemical compositions. 
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Fig 4 shows a plot of F1 against F2 for this dataset and shows that with one stray, the Market 

Rasen samples plot close to the subfabric GSQ samples whilst the Northern Maxey ware 

samples tend to have higher F1 and more negative F2 scores.

These results confirm that the subfabric S samples are from the same source as those found 

at Elloughton and, less certainly, at Doncaster and that the greyware, and subfabric GSQ 

and SL samples are similar in composition to those from Market Rasen and different from the 

Maxey ware, supporting a Southwestern Lincolnshire Wolds origin. However, when samples 

of Iron Age shell-tempered ware from sites at Collingham, near Newark, and Stainton, in 

South Yorkshire, are compared with the Market Rasen and Partney samples a different 

picture emerges (Fig 5). In this case, the Partney samples are more similar to these Iron Age 

Trent Valley samples and there is  overlap with the Market Rasen samples. The reason for 

this is that the analysis is very dependent on the precise composition of the dataset being 

examined and in different circumstances, different weightings emerge. Here, it is mainly the 

rare earth elements (and especially Lanthanum and Neodymium) which distinguish the 

Partney samples from the Market Rasen ones. It is worth noting, since rare earth elements 

do bind to phosphorus, that the vesicular ware from Market Rasen has leached calcareous 

inclusions, whose voids were partially filled with phosphate, and that the two sandy wares 

from Partney are also separated from the Market Rasen samples in Figure 5.  
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Conclusions

The analysis of a sample of Dales-type shelly ware from Partney indicates that about a third 

of the samples are of standard Dales-type shelly ware (here termed subfabric S) and are 

precisely matched in thin section and chemical composition with samples from Elloughton 

and Doncaster. 

The remaining samples fall into two groups, one being represented by a single sample, here 

called subfabric SL, and the other being represented by eight samples, four of which were 

thin-sectioned. This is termed here subfabric GSQ, because it contains rare grains of 

polished quartz. Chemical analysis suggests that these two groups are similar to each other 

whilst the thin section analysis suggests that they are made from two quite different groups of 

raw materials. In both cases, the thin section analysis suggests a major contribution from 

Jurassic clays and limestones. The presence of the polished quartz, however, makes a 

source in the Trent valley or the dip slope of the Jurassic ridge, north of the Witham very 

unlikely. Chemical analysis suggests a similarity with the sandy, shell-tempered pottery of 

Iron Age date from the Trent valley but also a similarity with the pottery produced at Market 

Rasen, although the Partney samples are clearly distinguishable from the Market Rasen 

ones. A better idea of the source of this ware would be obtained if Dales-type shelly ware 

from sites in central and southern Lincolnshire was examined and classified into its subfabric 

groups but at present the most likely source area, taking into account the various strands of 

evidence, is that the ware was produced in an area south to southwest of the Wolds, i.e. it is 

fairly local to Partney.
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It may be significant that this southern Wolds area is close to the southern boundary of the 

Dales-type shelly ware distribution, as plotted by Loughlin in 1977. 

Appendix 1

TSNO Al2O3 Fe2O3 MgO CaO Na2O K2O TiO2 P2O5 MnO
V3236 21.114 12.3336 1.5552 3.1536 0.324 2.8188 1.026 2.484 0.13284
V3237 18.0792 12.096 1.2312 2.2464 0.2916 2.2788 0.864 3.0024 0.43524
V3238 19.0512 13.068 1.2528 1.9332 0.486 2.6892 0.9504 1.4364 0.27432
V3239 16.9452 10.7136 0.8964 2.5272 0.2808 2.0844 0.81 4.4172 0.23004
V3240 17.6904 16.1244 1.4256 0.8208 0.2592 2.4624 0.8532 0.756 0.24948
V3241 16.2 9.774 1.242 1.3392 0.2916 2.2356 0.8208 2.8728 0.16524
V3242 17.3448 7.3224 0.9504 2.1708 0.2808 2.1924 0.7668 1.4148 0.16524
V3243 17.226 6.2532 1.1664 1.1448 0.3564 2.6784 0.7236 0.7236 0.03672
V3245 18.2736 8.2512 3.0132 1.2528 0.4536 3.0456 0.81 1.188 0.09612
V3246 16.7508 8.586 1.0476 1.9548 0.4104 2.484 0.7128 1.9548 0.06912
V3247 15.1956 5.3676 0.9612 13.0356 0.3456 2.322 0.6264 1.0044 0.08856
V3248 16.8696 6.156 0.9072 1.3176 0.3132 2.1168 0.7668 0.5184 0.05292
V3249 15.4656 7.9272 0.8964 1.1772 0.2484 2.1924 0.7236 2.0412 0.10908
V3250 15.7248 6.372 0.6156 1.0368 0.3024 2.3328 0.6912 2.8728 0.07452
V3251 17.6148 7.8192 0.9288 1.512 0.3132 2.4192 0.7992 1.5768 0.06048
V3252 17.928 7.5924 1.3392 1.6524 0.3024 2.6784 0.7128 2.2896 0.10692
V3253 14.688 5.4648 0.5832 1.5012 0.2592 2.0628 0.6264 1.1556 0.0108
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Appendix 2

TSNO Ba Cr Cu Li Ni Sc Sr V Y Zr* La Ce Nd Sm Eu Dy Yb Pb Zn Co

V3236 806 191 36 136 92 21 170 332 31 140 56 120 58 9 2 6 4 39 180 35

V3237 961 158 36 89 95 17 251 259 29 95 52 102 54 9 2 6 4 26 189 33

V3238 662 159 37 104 85 17 123 267 30 99 52 99 54 9 2 6 4 26 130 32

V3239 2715 135 31 93 72 16 303 203 27 91 49 95 50 8 2 5 3 27 188 24

V3240 548 172 37 104 112 18 66 326 30 100 52 103 54 9 2 6 4 46 154 37

V3241 781 129 37 111 82 16 145 205 28 138 49 111 50 8 2 5 3 25 194 27

V3242 720 114 35 80 60 15 171 125 18 81 36 63 36 5 1 3 2 22 107 16

V3243 382 123 27 69 71 16 126 149 22 92 40 82 41 7 1 4 2 35 103 18

V3245 531 124 36 86 75 17 107 139 28 91 43 77 45 7 1 5 3 24 112 19

V3246 510 119 33 76 82 16 251 144 26 92 37 75 38 7 1 4 3 29 133 18

V3247 729 99 41 62 62 13 298 109 23 82 35 68 36 6 1 3 2 19 89 14

V3248 441 112 24 66 57 16 124 171 29 86 35 79 36 5 1 4 3 24 82 18

V3249 573 110 28 72 52 14 146 137 26 120 40 86 42 6 1 4 3 25 111 16

V3250 684 107 31 44 56 15 138 147 27 86 40 84 42 7 1 5 3 46 98 18

V3251 509 121 37 58 66 15 191 132 36 87 42 80 44 8 1 5 3 33 94 16

V3252 913 131 38 86 94 17 186 151 28 95 44 94 46 7 1 5 3 27 137 22

V3253 608 107 31 46 49 14 158 121 25 77 33 63 35 6 1 4 2 41 69 13
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