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7. RESULTS 

7.1 Introduction 

This chapter presents the results of the petrographic ceramic analysis for each of the 

three sites selected for analysis; Rearsby Bypass (section 7.3), Syston (section 7.4) and 

Castle Donington (section 7.5). Photomicrographs of each vessel sampled are displayed 

below indicating any specific fabric characteristics or inclusions identified. This is 

followed by an interpretative summary of each site whereby the results are considered 

within the geological context of Leicestershire and the wider East Midlands (section 

7.6). 

 

7.2 The Petrographic Results 

Ten slides were created in total from the three sites selected for analysis (Table 7.1).  

Each slide was assessed according to the specific recording criteria outlined in Chapter 

6. The results of this assessment are presented with particular reference to the clay 

micromass and composition of the ceramic (inclusions).  
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Table 7.1 The Petrographic slides 

Sample Number Site Name Site Accession No. Weight (g) 

TS1 Rearsby XA.36 2004 5 

TS2 Rearsby XA.36 2004 5 

TS3 Rearsby XA.36 2004 5 

TS4 Rearsby XA.36 2004 4 

TS5 Rearsby XA.36 2004 9 

TS6 Rearsby XA.36 2004 5 

TS7 Rearsby XA.36 2004 8 

TS8 Syston XA. 15 1997 18 

TS9 Syston XA.15 1997 26 

TS10 Castle Donington XA.198 2003 10 

TS= Thin Section 

 

7.3 Rearsby Bypass 

Seven slides in total were analysed from Rearsby Bypass. These slides (presented 

below) were taken from several vessel types including Beaker/Grooved Ware and 

Mortlake vessels, all recovered from discrete pit features (section 5.4) (Table 7.2).  

 

Table 7.2 Rearsby Bypass Petrographic slides 

Sample 
Number 

Site Context 
Feature 

Type 
Vessel Typology 

Weight 
(g) 

TS1 XA.36 2004 2043 Pit Grooved Ware 5 

TS2 XA.36 2004 2043 Pit Beaker 5 

TS3 XA.36 2004 2057 Pit Mortlake Vessel 5 

TS4 XA.36 2004 2016 Pit Mortlake Vessel 4 

TS5 XA.36 2004 2042 Pit Beaker 9 

TS6 XA.36 2004 2042 Pit Beaker 5 

TS7 XA.36 2004 2042 Pit Impressed Ware 8 

   TS=  Thin Section 
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7.3.1 Thin Section 1: Analysis 

Thin section 1 was taken from a Grooved Ware vessel. It was photographed with both 

x2 (Figure 7.1) and x4 (Figure 7.2) microscope objective in cross polarised light (xpl). 

 

 

 

 

 

 

 

 

 

 

 

Figure 7.1 Thin Section 1: Photographed with x2 microscope objective in cross 
polarised light (xpl).  

 

 

 

 

 

 

 

 

 

 

Figure 7.2 Thin Section 1: Photographed with x4 microscope objective in xpl. 

1mm 

1mm 



107 

 

Clay Micromass: 

 Red/brown silty micromass and optically active in xpl.  

 Large dark areas probably opaque amorphous concentrations 

 Relatively large irregular vughs in micromass (possible loss during thin section 

preparation) 

 Proportion of inclusions to micromass and voids: Micromass 70%, Inclusions 

25%,  Voids 5% 

 

Composition: 

 Common: Quartz – moderately sorted rounded to sub-angular mono-crystalline 

quartz sand 

 Rare: Probable grog, sub-angular with large quartz inclusion. The micromass of 

the grog appears highly optically active  

 Very Few: Vughs, slightly sub-angular 

 

Overview: 

This sample has a red/brown silty micromass clay and darker areas of possibly opaque 

amorphous concentrations. The moderately sorted sub-rounded quartz sand is 

probably naturally occurring within the clay matrix. The few larger sub-angular quartz 

fragments could have been added to the clay matrix although they are not particularly 

angular. The probable grog is sub-angular with an optically active micromass and has 

quartz inclusions which, given the poorly sorted size, may have been added to the grog 
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when originally made. The opaque amorphous material may represent mixing of two 

sources of clay.  

 

7.3.2 Thin Section 2: Analysis 

Thin section 2 is from pit fill 2043 and has been identified as a Beaker vessel. It was 

photographed with both x2 (Figure 7.3) and x4 (Figure 7.4) microscope objective in 

cross polarised light (xpl). 

 

 

 

 

 

 

 

 

 

 

 

Figure 7.3 Thin Section 2: Photographed with x2 microscope objective in xpl. 

Arrow indicates possible clay pellet or mudstone clast. 
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Figure 7.4 Thin Section 2: Photographed with x4 microscope objective in xpl. 

Arrows indicate long microchannel or lenticular void. 

 

Clay Micromass: 

 Red/brown silty micromass. Optically active in xpl near exterior of vessel (at top 

of section) decreasing within interior 

 Relatively large sub-rounded voids 

 Proportion of inclusions to micromass and voids:  Micromass 70%, Inclusions 

20%, Voids 10% 

 

Composition: 

 Common: Quartz sand – moderately well sorted sub-rounded to sub-angular 

mono-crystalline quartz 

 Few: Quartz – poorly sorted sub-angular mono-crystalline quartz 

 Rare: Grog, sub-angular with possible quartz sand within the grog 

1mm 
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 Rare: Microchannels (or a fracture within the fabric or Lenticular void?) 

 Rare: Possible clay pellet or mudstone 

 

Overview: 

The clay micromass of the vessel appears to be a mix of optically active and inactive 

material. It is possible that the firing temperature and length of firing has affected the 

micromass resulting in an oxidised exterior and reduced core for the vessel. The 

micromass is fairly silty with common sub-rounded quartz sand. A long microchannel 

or lenticular void is visible (Figure 7.4). However, this could also result from the clay 

preparation and folding. Added inclusions are sub-angular grog and larger sub-angular 

quartz. The grog micromass is optically active and appears to have sub-rounded to sub-

angular quartz. A possible clay pellet or mudstone clast is present and is a darker 

rounded inclusion in the upper left of the thin section at x2 magnification (Figure 7.3). 

This is possibly more apparent due to the optically active surrounding material and 

further opaque material may be located within the lower portions of the thin section.  

 

7.3.3 Thin Section 3: Analysis 

Thin section 3 is from pit fill 2057 and has been identified as Mortlake sub-style of the 

Impressed Ware category. It was photographed with both x2 (Figure 7.5) and x4 

(Figure 7.6) microscope objective in cross polarised light (xpl).  
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Figure 7.5 Thin Section 3: Photographed with x2 microscope objective in xpl.  

 

 

 

 

 

 

 

 

 

 

 

Figure 7.6 Thin Section 3: Photographed with x4 microscope objective in xpl.  

 

 

1mm 

1mm 
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Clay Micromass: 

 Red/brown and optically active in xpl 

 Relatively large irregular vughs 

 Proportion of inclusions to micromass and voids:  Micromass 75%, Inclusions 

15%, Voids 10% 

 

Composition: 

 Common: Quartz – moderately well sorted sub-rounded to sub-angular mono-

crystalline quartz 

 Few: Quartzite – poorly sorted sub-angular poly-crystalline quartzite 

 Very Few: Micro-channels 

 Very Few: Angular and sub-rounded/rounded voids 

 Rare: Possible sub-angular opaque amorphous concentration 

 

Overview: 

The clay micromass is optically active in cross-polarised light and has relatively few silty 

portions within the micromass. The main inclusions are mono and poly-crystalline 

quartz. The poly-crystalline quartz is invariably sub-angular whilst the mono-crystalline 

quartz is sub-rounded, suggesting that different modes for their presence within the 

fabric could be possible. Possible mudstone or clay pellets, or both, are present. A 

number of voids are visible, some rounded and possibly indicative of an organic origin. 

The larger voids could be due to the fragmentation of the fabric during the process of 

creating the thin section.  
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7.3.4 Thin Section 4: Analysis 

Thin section 4 is from pit fill 2016 and is described as a Mortlake variant of the 

Impressed Ware tradition. It was photographed with both x2 (Figure 7.7) and x4 

(Figure 7.8) microscope objective in cross polarised light (xpl).  

 

 

 

 

 

 

 

 

 

Figure 7.7 Thin Section 4: Photographed with x2 microscope objective in xpl.  

 

 

 

 

 

 

 

 

 

Figure 7.8 Thin Section 4: Photographed with x4 microscope objective in xpl. Red 

arrow indicates possible flint/chert. Yellow arrow indicates diatoms.  

 1mm 

1mm 
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Clay Micromass: 

 Red/brown and optically active in xpl 

 Relatively small sub-rounded voids 

 Proportion of inclusions to micromass and voids:  Micromass 80%, Inclusions 

15%, Voids 5% 

 

Composition: 

 Common: Quartz – poorly sorted rounded to sub-angular mono and poly-

crystalline quartz 

 Very Few: Organic material – Diatoms 

 Rare: Chert/Flint? – sub-angular 

 Rare: Large clay pellet/mudstone inclusion? – sub-rounded 

 

Overview: 

The micromass of the vessel is optically active in cross-polarised light and appears to 

be a fairly silty clay suggesting a lack of preparation of the clay prior to usage. Non-

plastic inclusions are poorly sorted sub-rounded and sub-angular mono-crystalline 

quartz. Rare angular chert, possibly flint, is present (Figure 7.8). A large clay pellet or 

mudstone clast is present, rounded in form and is assumed to be a natural inclusion 

from the clay source. A number of diatoms are present within the clay and are 

assumed to be naturally occurring although this may not always be the case (Figure7.8) 

(see for example Kligmann & Calderari 2012).  
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7.3.5 Thin Section 5: Analysis 

Thin section 5 is from is from context 2042 and has been identified as a Beaker vessel 

sherd. It was photographed with both x2 (Figure 7.9) and x4 (Figure 7.10) microscope 

objective in cross polarised light (xpl).  

 

 

 

 

 

 

 

 

 

Figure 7.9 Thin Section 5: Photographed with x2 microscope objective in xpl. Red 

arrow indicates possible sandstone or quartzite. 

 

 

 

 

 

 

 

 

 

Figure 7.10 Thin Section 5: Photographed with x4 microscope objective in xpl. 

1mm 

1mm 
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Clay Micromass: 

 Red/brown and only slightly optically active in xpl  

 Relatively large irregular vughs 

 Proportion of inclusions to micromass and voids:  Micromass 65%, Inclusions 

25% Voids 10% 

 

Composition: 

 Common: Quartz sand – well sorted rounded to sub-angular mono-crystalline 

quartz 

 Few: Quartz – moderately sorted sub-rounded to sub-angular mono and poly-

crystalline quartz 

 Rare: Possible fragment of sandstone or quartzite in bottom right of x2 

photomicrograph (Figure 7.9) 

 

Overview: 

The clay micromass is slightly optically active under cross-polarised light and is fairly 

silty. The main non-plastic inclusions are common small sub-rounded and rounded 

mono-crystalline quartz sand and larger sub-rounded to sub-angular mono and poly-

crystalline quartz. Also present is a possible fragment of sandstone or quartzite. A 

number of voids are visible and are irregularly shaped. It is possible these represent 

material lost during the process of creating the thin section.  
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7.3.6 Thin Section 6: Analysis 

Thin section 6 is from is from the pit fill 2042 and is identified as belonging to the 

Beaker tradition. It was photographed with both x2 (Figure 7.11) and x4 (Figure 7.12) 

microscope objective in cross polarised light (xpl).  

 

 

 

 

 

 

 

 

 

Figure 7.11  Thin Section 6: Photographed with x2 microscope objective in xpl. 

 

 

 

 

 

 

 

 

 

 

Figure 7.12 Thin Section 6: Photographed with x4 microscope objective in xpl. 

1mm 

1mm 
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Clay Micromass: 

 Red/brown and slightly optically active in xpl 

 Relatively large sub-rounded/regular voids 

 Proportion of inclusions to micromass and voids:  Micromass 70%, Inclusions 

20%, Voids 10% 

 

Composition: 

 Common: Quartz – moderately sorted sub-rounded to sub-angular mono-

crystalline quartz 

 Common: Opaque amorphous concentrations of irregular shape 

 Rare: Possible grog fragments although the roundedness could suggest 

mudstone/clay pellets 

 

Overview: 

The thin section is partially degraded, either as a result of the fragility of the vessel or 

lack of cohesive structure during the thin section production. The micromass appears 

to be marginally optically active in places under cross-polarised light with large 

swathes of possible opaque amorphous concentrations represented by the darker 

material. This could be due to the mixing of clay sources during preparation although 

the variation of the quartz inclusions does not vary greatly between the two materials 

if they are of differing origins. The main non-plastic component of the fabric is formed 

of predominantly sub-rounded small mono-crystalline quartz. Occasional possible 

mudstone/clay pellet inclusions, with varying degrees of optical activity, may be 
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present. Although grog is possible for the more optically active mudstone/clay pellets, 

the lack of angularity would suggest otherwise. It contains few sub-rounded mono-

crystalline quartz grains. The absence of larger quartz inclusions here is unusual.  

 

7.3.7 Thin Section 7: Analysis 

Thin section 7 is from context 2042 and is identified as probably belonging to the 

Impressed Ware tradition. It was photographed with both x2 (Figure 7.13) and x4 

(Figure 7.14) microscope objective in cross polarised light (xpl).  

 

 
 

 

 

 

 

 

 

 

 

 

 
Figure 7.13 Thin Section 7: Photographed with x2 microscope objective in xpl.  

Red arrow indicates possible quartzite or sandstone fragment. 

1mm 
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Figure 7.14  Thin Section 7: Photographed with x4 microscope objective in xpl. 

 

 

Clay Micromass: 

 Red/brown and optically active in xpl 

 Relatively large possible channels or planar voids (organic?) 

 Proportion of inclusions to micromass and voids:  Micromass 65%, Inclusions 

25%, Voids 10% 

 

Composition: 

 

 Common: Chert or Flint – Poorly sorted sub-angular material 

 Common: Quartz – moderately sorted sub-rounded mono-crystalline quartz 

sand 

1mm 



121 

 

 Common: Quartz – moderately sorted sub-rounded to sub-angular mono and 

poly-crystalline quartz 

 Rare: Possible sub-rounded quartzite or sandstone fragment in middle left of x2 

photomicrograph (Figure 7.13) 

 Possible micro-channels 

 

Overview: 

This sample has an optically active micromass containing a number of small quartz 

sand grains although otherwise is fairly clean. The obvious inclusions are large poorly 

sorted chert or flint which, judging by the angularity, have been deliberately added to 

the clays. It has not been possible to determine if the material was calcined prior to 

addition. The difference in size of the quartz sand to larger quartz could simply be a 

result of natural variations in the quartz due to the relative roundedness of both rather 

than two differing modes of presence. One point in favour of differing modes is the 

presence of poly-crystalline quartz. A possible fragment of quartzite or sandstone has 

been tentatively identified. The voids appear elongated and could represent channels 

filled previously by organic material. However, these could result from the clay 

preparation and simply be voids from working the clay.  

 

7.4 Syston 

Two slides in total were analysed from Syston. These slides were taken from two vessel 

types comprising a Grooved Ware vessel and a Beaker vessel, all recovered from one 

discrete pit feature (section 5.5) (Table 7.3).  
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Table 7.3 Syston Petrographic Slides 

 
 

TS= Thin Section 

 

 

7.4.1 Thin Section 8: Analysis 

Thin section 8 was taken from a pit feature and has been identified as a sherd of 

Grooved Ware of an indeterminate sub-style. It was photographed with both x2 

(Figure 7.15) and x4 (Figure 7.16) microscope objective in cross polarised light (xpl). 

 

 

 

 

 

 

 

 

 

 

 

Figure 7.15 Thin Section 8: Photographed with x2 microscope objective in xpl. 

 

 

Sample 
Number 

Site Context 
Feature 

Type 
Vessel Typology 

Weight 
(g) 

TS8 Syston 3 Pit Grooved Ware 18 

TS9 Syston 3 Pit Beaker 26 

1mm 
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Figure 7.16 Thin Section 8: Photographed with x4 microscope objective in xpl. 

 

 

Clay Micromass: 

 Red/brown and optically active in xpl 

 Relatively few small regular voids 

 Proportion of inclusions to micromass and voids:  Micromass 70%, Inclusions 

25%, Voids 5% 

 

Composition: 

 Common: Quartz – moderately well sorted sub-rounded to sub-angular mono-

crystalline quartz sand 

1mm 



124 

 

 Few: Quartz – moderately sorted large sub-rounded to sub-angular mono and 

poly-crystalline quartz 

 Few: Amorphous concentrations although could be poorly sorted 

mudstone/clay clasts 

 

Overview: 

This thin section has an optically active micromass with common quartz sand 

inclusions of probable natural origin. Darker areas are possible amorphous opaque 

inclusions but could represent poorly prepared clay sources and be residual mudstone 

or clay clasts. Some small sub-angular highly optically active fragments could represent 

grog but have not been definitely established as such. The larger quartz inclusions 

could be deliberately added but do not appear sufficiently different from the smaller 

quartz sands to state this with any certainty. Only the presence of poly-crystalline 

quartz would lend substance to this possibility.  

 

7.4.2  Thin Section 9: Analysis 

Thin section 9 was taken from a pit feature and has been identified as a coming from a 

Beaker vessel. It was photographed with both x2 (Figure 7.17) and x4 (Figure 7.18) 

microscope objective in cross polarised light (xpl). 
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Figure 7.17 Thin Section 9: Photographed with x2 microscope objective in xpl. Black 

arrows indicate possible altered igneous rock fragments. 
 

 

 

 

 

 

 

 

 

 

 

Figure 7.18 Thin Section 9: Photographed with x4 microscope objective in xpl. 

1mm 

1mm 
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Clay Micromass: 

 Red/brown and optically active in xpl  

 Relatively few sub-angular vughs 

 Proportion of inclusions to micromass and voids:  Micromass 70%, Inclusions 

25%, Voids 5% 

 

Composition: 

 Common: Quartz sand – moderately well sorted sub-rounded to sub-angular 

mono-crystalline quartz 

 Few: Quartz – poorly sorted sub-rounded to sub-angular mono and poly-

crystalline quartz  

 Few: Voids/Vughs – moderately sorted sub rounded to sub-angular – similarity 

in shape could indicate quartz lost during thin section preparation? 

 Rare: Voids – channels or microchannels – may indicate organics 

 Rare: Mudstone or clay pellet – sub-rounded in appearance with quartz sand 

 Rare: Possible altered igneous rock fragments in upper left of x2 

photomicrograph (this identification is tentative) (Figure 7.17)    

 

Overview: 

This thin section is characterised by a highly optically active micromass of a silty nature 

and common quartz sands. Larger inclusions are present in the form of mono and poly-

crystalline quartz and voids, some of which are sufficiently akin to the quartz inclusions 

to suggest they may represent material lost during the preparation of the thin section. 
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The larger quartz inclusions, particularly the poly-crystalline quartz, are likely to have 

been intentionally added. Other voids are characteristic of organic material, possibly 

lost by diagenetic means, and are probably naturally occurring within the clays 

although this is not certainly the case. The possible altered igneous material requires 

confirmation and at present is only a tentative identification.  

 

7.5 Castle Donington 

One slide in total was analysed from Castle Donington. This sample was taken from 

one vessel which represented the only earlier prehistoric ceramics on site, all of which 

were recovered from a single ditch terminus (section 5.6) (Table 7.4).  

Table 7.4 Castle Donington Petrographic Slide 

 TS= Thin Section 

 

 

7.5.1  Thin Section 10: Analysis 

Thin section 10 was taken from a Beaker vessel obtained form a ditch terminus. It was 

photographed with both x2 (Figure 7.19) and x4 (Figure 7.20) microscope objective in 

cross polarised light (xpl). 

Sample 
Number 

Site Context 
Feature 

Type 
Vessel Typology 

Weight 
(g) 

TS10 Castle 
Donington 

7 
Ditch 

Terminus 
Beaker 10 
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Figure 7.19 Thin Section 9: Photographed with x2 microscope objective in xpl. 

 

 

 

 

 

 

 

 

 

 

Figure 7.20 Thin Section 10: Photographed with x4 microscope objective in xpl. 

Black arrow indicates granitic fragment in association with grog 

material. 

 

1mm 

1mm 
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Clay Micromass: 

 Red/brown and optically active in xpl 

 Relatively small regular voids 

 Proportion of inclusions to matrix and voids:  Matrix 70% Inclusions 25% Voids 

5% 

 

Composition: 

 Common: Quartz sand – moderately well sorted sub-rounded to sub-angular 

mono-crystalline quartz 

 Few: Quartz – moderately sorted larger sub-rounded mono and poly-crystalline 

quartz fragments 

 Few: Grog – poorly sorted sub-angular to sub-rounded dark red inclusions 

containing quartz sand and voids 

 Rare: Possible granitic rock – well sorted sub-rounded material possibly of 

granitic origin 

 Rare: Voids – small sub-rounded regular voids 

 

Overview: 

The ceramic thin section has a highly optically active silty micromass containing 

common quartz sand inclusions. Larger inclusions comprise mono and poly-crystalline 

quartz fragments which, despite their regularity, may be intentionally added. The grog 

identification is based on the angularity and presence of both quartz sands and voids 
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within the inclusions. The possible granitic material, one of which may be adhering to 

the large grog inclusion (Figure 7.20), is tentative and requires confirmation.  

 

7.6 Interpretative Summary 

The results of the thin section analysis appear to favour locally produced ceramics 

although some tentatively identified minerals may indicate differing clay sources. 

However, none of the samples provided compelling evidence for a non-local source for 

the clays or the inclusions identified.  

 

Impressed Ware 

The Impressed Ware samples consisted of two Mortlake samples, TS3 and TS4, and an 

Impressed Ware of indeterminate style (TS7), all from Rearsby. The two Mortlake 

samples were fairly similar in fabric to one another, with both including quartz sand 

and quartz, although TS4 also contained some small amounts of chert or flint. 

However, this material could be accounted for simply by debitage left from knapping in 

the vicinity of the pottery production area. The third Impressed Ware sample, TS7, did 

have obvious deliberately added large amounts of flint inclusions as well as quartz 

sand and quartz. In addition, the presence of possible quartzite or sandstone was 

present although only in rare amounts and this was well-rounded and could represent 

a natural water-borne import in the local clays. Consequently, there is insufficient 

evidence to speculate anything other than a local provenance for the Impressed 

Wares.    
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Grooved Ware 

The Grooved Ware samples, TS1 from Rearsby and TS8 from Syston, were generally a 

quartz sand/quartz fabric with grog or mudstone/clay pellets. All of these materials 

could be located within the surrounding area. Whilst the quartz may have been 

deliberately added to the clays, the material is common and widespread. Consequently 

it is judged likely that the Grooved Ware at both sites was produced locally.  

 

Beaker 

The Beaker samples, TS2, TS5 and TS6 from Rearsby, TS9 from Syston and TS10 from 

Castle Donington, display a more varied fabric both in terms of clay and inclusions. The 

clays are not particularly diagnostic with only the one sample that contained diatoms 

(TS4 from Rearsby) being manifestly different than the others. This sample could 

possibly benefit from further diatom analysis, to specifically target the provenance of 

the clay (Juggins & Cameron 2010: 514).  All the Beaker fabrics contained quartz sand 

and quartz to varying degrees with TS6 from Rearsby lacking any larger quartz 

material. Grog and/or mudstone/clay pellets were a common occurrence within the 

sampled Beakers. Three Beakers did contain possible material which could have been 

non-local. These are TS5 from Rearsby, which contained tentatively identified quartzite 

or sandstone, TS9 from Syston, which had possible igneous material and TS10 from 

Castle Donington, which may have had granitic material within the fabric. However, 

aside from these tentative identifications, the inclusions were minimal in quantity and 

judging by the regularity of the shape, could have been present within the clay from 

geological sources. Both Rearsby and Syston are located within proximity to 
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watercourses which could have brought fragments of minerals from elsewhere within 

their clays although the size of the inclusions from Syston may indicate a relatively 

undisturbed source. The possible granitic material within the Castle Donington sample 

is harder to explain but could be a glacial erratic. It is, therefore, considered most likely 

that all the Beaker vessels were produced locally to their point of deposition.  


