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1. Introduction 

The purpose of this pilot project is to establish the potential of phytolith analysis within 
urban contexts in the UK, providing an understanding of the preservation of the phytolith 
record within archived soil samples and informing the viability of a larger project. 

This pilot study builds on an initial assessment of phytolith preservationin samples from 
Coppergate and 22 Picadilly (ABC Cinema which demonstrated adequate to excellent 
preservation of phytoliths within a range of contexts through the presence of phytoliths 
within the microfossil squash – this did not, however, identify morphotypes or classify the 
phytoliths in detail (Dobney et al. 1997).  

Samples from these urban early medieval contexts, which feature intensive activity and high 
rates of deposition of plant material, have the potential to provide new interpretations 
based upon a previously unstudied resource, complementing the comprehensive pre-
existing archaeobotanical studies and current interpretations (Hall and Kenward 1995). 
Though Coppergate is one of the most intensively studied urban sites, particularly in terms 
of preserved plant material and craft items, the identification of plant remains is often 
limited to the identification of seeds. Where produced, phytoliths may be present in all 
parts of the plant, enabling the identification of plants which were deposited without their 
seed producing parts. 

 The identification of waterlogged plant remains requires that the plant be sufficiently 
preserved; in contrast, phytoliths will preserve in nearly all soil conditions, with the 
exception of extremely alkaline sediments, offering the opportunity to identify phytoliths in 
contexts where plant material may have degraded prior to, or immediately following 
deposition (e.g. cesspit deposits). The preservation of phytoliths within waterlogged 
contexts is potentially significant, as waterlogged deposits are less likely to have been 
impacted by pedogenesis, limiting post-depositional taphonomic effects, thus providing 
greater confidence that phytoliths remainin situ. Though overall preservation of the 
phytolith assemblage is excellent within the samples assessed, the presence of some 
degraded morphotypes may support the assertion that plant remains underwent some 
degradation prior to deposition within the pit. For instance, the presence of blackened 
morphotypes and multi-cell phytoliths may indicate that phytoliths were, in some cases, 
exposed to fire.  

A background to Phytolith Studies in the UK 

Although phytolith analysis is more routinely used as a method of analysis in the Americas, 
Australasia and China, Phytolith analysis in the UK has focused on a few studies of phytolith 
production in UK species (Smithson 1958; McParland 2009; in press; Parry et al. 1985; Parry 
&Hodson 1982). Archaeological applications included, for example, a limited study of the 
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palaeobotanical signatures of Roman 'Dark Earth' in Gloucstershire, London and York 
(Macphail1981); the identification of the presence of a grass pillow in a burial context in 
Bowthorpe, Norwich (Murphy 1986); and phytolith analysis in the Outer Hebrides (Powers 
et al. 1989). All of these studies were limited by the methodologies and reference material 
available at the time, adopting a 'suite' approach to phytolith analysis through modern 
analogue soil samples, limiting interpretations to a somewhat simplistic identification of 
broad environments. 

Further developments in the field of Phytolith analysis enabled species specific phytolith 
identifications, providing a more detailed interpretation, particularly within urban contexts. 
Madella (2007) identified excellent preservation of phytoliths within deposits at Braehead, 
Scotland, though up to 10% of the assemblage was unidentifiable. McParland (2009; in 
press) focused on the construction of a UK reference collection of phytoliths, identifying 
that around 30% of species examined produced diagnostic phytoliths. More recent studies 
have begun to focus on domestic contexts, including an assessment of a domestic structure 
at Star Carr study as part of a BSc. in Archaeology at the University of York. Phytoliths from 
23 samples taken from Roman pits and an Iron Age well fromSilchester provided possible 
evidence for crop processing of (Triticum sp.), Barley (Hordeum sp.) and Oat (Avena sp.),and 
evidence for thatching or craft objects through the presence of Phragmitesaustralis(Elliot 
unpublished). Phytolith analysis of a Burnt Mound complex is currently being undertaken at 
Bradford Kaims (Gardner unpublished) and a recent study assessed the potential of middle 
Neolithic pits and associated stone tools (McParland forthcoming). Finally, a limited 
assessment of seven samples from early medieval domestic and environmental contexts 
from Gunwalloe, Cornwall, identified the use of  Phragmitesaustralis reed thatching, and the 
possible consumption of Wheat (Triticumaestivum), Barley (Hordeum vulgare), Oats 
(Avenasativa) and Rye (Secalecereale) (Watling pers. comm.). 

To date, there has not been a full investigation into the potential of phytoliths within UK 
urban environments, and the deposits at Coppergate and 22 Picadilly (ABC Cinema) offer 
the ideal opportunity to test the potential of the technique for the understanding of plant-
based activities and consumption patterns within urban environments. 

This report presents the assessment of 14 of these samples, quantifying and categorising a 
total of 2800 individual morphotypes, representing the largest phytolith assessment 
undertaken in the UK to date and the first to focus on urban environments.  

Aims 

This pilot project will provide an assessment of the overall preservation, abundance and 
diversity of phytoliths within selected archived soil samples from Coppergate and 22 
Picadilly ABC Cinema site, considering the potential of taphonomic effects and pedogenesis 
and broadly characterising the assemblage. An understanding of these elements will aid our 
understanding of the phytolith content of the soil archive, providing a basis for and 
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informing further work to compare the phytolith assemblage to the waterlogged plant 
macrofossil assemblage (Kenward and Hall 1995).  

2. Methodology 

A total of 15 samples were selected from the extensive soil sample archive held by York 
Archaeological Trust for 16-22 Coppergate and/or the 22 Piccadilly ABC Cinema site. 
Samples were selected from deposits associated with domestic activity during periods 3, 4B 
and 5B, including floor surfaces and pits. This report presents the assessment of 14 of these 
samples, quantifying and categorising a total of 2800 individual morphotypes. 

Subsamples of 10g per selected context were recovered from archived soil samples held by 
York Archaeological Trust; these samples underwent a process of clay removal 
(deflocculation) through gravity sedimentation beforesamples were placed in a 50ml 
centrifuge tube and a solution of 10% Hydrochloric acid (HCl)was added to remove 
carbonates. The Hydrochloric acid (HCl) was rinsed from the samples using distilled water 
once the effervescent reaction ceased. Following this, the samples were placed in crucibles 
and organics were removed from the samples through dry oxidation in a muffle furnace 
heated to 500°C for two and a half hours. Following removal of organics, in order to recover 
and concentrate the phytoliths, the samples were placed in 50ml centrifuge tubes to which 
a heavy liquid, Sodium Polytungstate (SPT), calibrated to a specific gravity: 1.3g/cm³ was 
added. The process of densimetric separation allowed the phytolith fraction to float to the 
surface of the liquid following centrifugion, enabling the phytoliths to be removed from the 
surface using a pipette. This process was repeated several times to ensure full recovery of 
phytoliths. The resulting phytolith fraction of acid insoluable fraction (AIF) was then rinsed 
with distilled water and centrifuged, concentrating the phytoliths. The AIF was then dried in 
1ml of Methanol for 2-3 days, before being mounted onto slides using a permanent resinous 
mounting fluid (Permount).   

Slides were be assessed by transect using a high powered polarising microscope at x400 
magnification.  A minimum of 200 phytolith morphotypes were quantified on each slide, 
producing an error margin of approximately 23% (Albert and Weiner 2001; Shillito 2011). 
For the purposes of this assessment multi-cell phytoliths or silica skeletons were counted as 
a single phytolith, though they were classified in their own category to inform an 
understanding of taphonomy. Those taxa which are tentatively identified are denoted by a 
closest comparanda ‘cf.’ 

Images were taken of all phytoliths identified and these are submitted with this report as a 
substantial image archive.  
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3. Results 

Table 1: Phytolith Assessment Results  

Period 3 Pit Fills 

Two samples deriving from period 3 pit fills were assessed dating to the first post-Roman 
phase of activity at Coppergatebetween themid 9th Century AD - late 9th/early 10th 
Century AD (Kenward and Hall 1995). This phase of activity was characterised by pitting and 
refuse disposal, suggesting that occupation areas were nearby (Kenward and Hall 1995). 

Sample <1679> (26202) is diverse, though just over a quarter of the assemblage is 
represented by a high concentration of elongate phytoliths, including those with smooth, 
sinuous and tuburculate morphology formed in the epidermal cells of grasses. Leaves are 
represented by Bulliform cell phytoliths and more specifically leaves of Panicoid, Stipa, 
Arundinoid or Oryzoideae grasses and Pooideae grasses are represented by the presence of 
Bilobate short cell phytoliths and Polylobate morphotypes respectively. Pooideae grasses 
are also represented by the range of Trapeziform morphotypes including sinuous or wavy 
trapezoids and polylobate trapezoidal forms, these are indicative of the subfamily which 
includes Festucasp., Poa sp. and Bromus sp. (Piperno 2006). A small number of dendritic 
cells were quantified – these cells derive from the inflorescence, or the husk of grasses, and 
in the case of cultivated grasses these are identifiable to species with morphometric 
analysis. 

A large assemblage of hair cells were identified, these morphotypes are common in 
Asteraceae, Boragniaceae and Urticaceae, all of which have associated waterlogged plant 
macrofossils at Coppergate (Kenward and Hall 1995; Piperno 2006). In addition, sample 
<1679> contained a high concentration of opaque perforate platelets derived from 
Asteraceae floral bracts (Piperno 2006). Leaves of dicotyledons were represented through 
the presence of globular granular morphotyes.  

Overall the phytolith assemblage from <1679> includes low quantities of potentially 
domestic taxa, dominated by grass leaves with the presence of taxa likely deriving from the 
local environment, including potential wetland grasses, Asteraceae floral bracts and a small 
quantity of dicotyledon leaves. The presence of high quantities of microcharcoal and a large 
concentration of multi-cell phytoliths comprising 12.5% of the total assemblage, suggests 
that if formed part of a burnt deposit, perhaps deriving from a hearth.  

In contrast, over a third of the phytolith assemblage from sample <1721>(26631) comprised 
dendritic phytoliths which may indicate inflorescence elements (e.g. husk) of cultivated 
crops; leaf elements including elongate morphotypes, Bilobates, Polylobates, 
Trapeziformmorphoypes and Bullifom cell phytoliths were all present, but in much lower 
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concentration. Markedly, this sample did not feature any elements indicative of 
dicotyledons. Sample <1721> is dominated by grasses including Pooideae grasses, further 
morphometric analysis of the dendritic phytoliths has the potential to identify these 
elements to species of cultivated crop.  

Period 4A Pit Fill 

A single phytolith sample was taken from <1718> (26427) period 4A Pit Fill. Period 4A, c. AD 
930-935, is characterised by more intensive activity, including possible domestic structures 
and associated pits (Kenward and Hall 1995).  

The sample contained few dendritic morphoypes indicative of grass inflorescence or the 
husk of cultivated crops. Relatively low concentrations of Bilobatemorphotypesindicative of 
Panicoid, Stipa, Arundinoid or Oryzoideae grass leaves were identified, whilst Pooideae 
grass leaves were represented through the presence of Polylobate and Trapeziform 
morphotypes, which comprised 19% of the phytolith assemblage. A large quantity of 
elongate cells (c. 31.5%) and the presence of Bulliform cell phytoliths are also indicative of 
grass leaves. Sample <1718> is dominated by Pooideae grass leaves, with few inflorescence 
phytoliths or globular morphytopes indicative of dicotyledon leaves present.  

Period 5B Pit Fills 

Samples <546> (6141) and <865> (15588) derive from period 5B pit fills, dating to 
approximately AD 975. This phase of activity at Coppergatefeatures intensive occupation, 
the introduction of sunken featured buildings and associated pits, with rich organic fills.  

Both samples comprised assemblages of Poaceae (grass) morphotypes, particularly dendritic 
and cultivated crop dendritic elements, which formed between 20-24.5% of the assemblage 
in each context. Further morphometric analysis of dendritic cells and comparison of the 
results between samples will facilitate the identification the species of cultivar. 
Morphotypes deriving from grass leaves included low concentrations of 
Bilobatemorphotypes indicative of Panicoid, Stipa, Arundinoid or Oryzoideae grass leaves 
and Polylobate and Trapeziform morphotypes from the leaves of Pooideae grasses, 
representing 20-21% of the overall assemblage. Sample<865> contained a higher proportion 
(33%) of Elongate morphotypes indicative of grass leaves, than sample <546> which 
comprised only 22% Elongate morphotypes. Both samples contained small quantities of 
Bulliform cells, deriving from the epidermis of grasses (3-5.5%). These samples, from two 
period 5B pit fills, have several common elements, predominantly high concentrations of 
dendritic elements, which have the potential to represent crop waste, and a large number 
of elements derived from the leaves of grasses.  
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Period 4B Floor Surfaces 

Period 4B dates from c. AD 930/935-975 and is characterised by an intensification of activity 
which included a number of dwellings and associated industry. A total of four samples from 
floor surfaces of period 4B structures were subject to assessment. 

Sample<899> (15685) is characterised by a large assemblage of dendritic morphotypes 
deriving from the inflorescence of grasses, in this instance the majority are most likely 
indicative of cultivated crops. In addition, the assemblage comprised Poaceae leaf elements 
including Bilobatemorphotypes indicative of Panicoid, Stipa, Arundinoid or Oryzoideae 
grasses, and Polylobate and Trapeziform morphotypes indicative of Pooideae grass leaves, 
Bulliform cell phytoliths and elongate morphoypes. A small assemblage of hair cell 
phytoliths may be indicative of Asteraceae, Boragniace or Urticaceae, whilst a single opaque 
Perfoate Platelet derived from Asteraceae floral bracts was identified (Piperno 2006). Leaves 
of dicotyledons were represented through the presence of a small number of globular 
granular morphotyes. 

Sample <1651> (25371) featured similar proportions of dendritic morphotypes and rondels 
(dervived from the inflorescence or leaves of grasses), and globular morphotypes derived 
from dicotyledons, to those of sample <899>. However, proportions of Pooideae grasses 
represented by Trapeziform and Polylobate phytoliths derived from leaves were slightly 
higher and a larger assemblage of Bulliform cell phytoliths (12.5%) was noted. In addition, 
higher numbers of Elongate morphotypes were quantified, comprising 31% of the total 
assemblage.  A small assemblage of hair cell phytoliths, approximately 6.5% of the 
assemblage,  may indicate the presence of Asteraceae, Boragniace or Urticaceae, which 
commonly produce silicified hairs (Piperno 2006). Whilst samples <1651> and <899> share 
some similarities, there are also distinct differences in the ratios of elements deriving from 
grasses.  

Samples<1379> (23048) and <1511> (22524) were dominated by elements representative of 
grass leaves, principally Elongate morphotypes which make up 40% of the total phytolith 
assemblage in sample <1379> and 50% of the assemblage from sample <1511>. Small 
quantities of Bilobatemorphotypes indicative of Panicoid, Stipa, Arundinoid or Oryzoideae 
grass leaves, and Polylobate and Trapeziform morphotypes indicative of Pooideae grass 
leaves were noted in both samples, as were Bulliform cell phytoliths.  Sample <1511> 
comprised 11% Bulliform cells, some of which were multi-cell morphotypes. In addition 
sample <1511> contained two possible saddle morphotypes, which may indicate the 
presence of Chloridoid grass. Both samplescontained few dendritic morphotypes, of which, 
a proportion potentially derive from the inflorecence of cultivated crops.   

A large assemblage of hair cells made up 20% of the total phytolith assemblage in sample 
<1379>, and 9.5% of the assemblage from sample <1511>; these morphotypes may derive 
from Asteraceae, Boragniace or Urticaceae families, though further analysis would be 
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required to confirm this. A small quantity (2.5%) of globular granulate morphotypes derived 
from the leaves of dicotyledons, were noted within sample <1379>.  

Period 5B Floor Surfaces 

Samples <221> (7216) and <227> (7757) were broadly similar in composition, containing 
19.5% and 21% dendritic morphotypes, derived from the inflorescence of Poaceae (grasses). 
These are likely to represent cultivated crop dendritic elements, and may represent crop 
waste. Further morphometric analysis of dendritic cells and comparison of the results 
between samples will facilitate the identification of the species of cultivar. The proportions 
of Pooideae grasses within both samples were similar with between 10-10.5% of the 
assemblage comprising Polylobate and Trapeziform morphotypes. A small assemblage 
ofBilobate morphotypes representing the presence of Panicoid, Stipa, Arundinoid or 
Oryzoideae grasses was identified in both samples. However, sample <227> has a slightly 
larger assemblage of Bilobate morphotypes. Interestingly, sample <227> contained a small 
assemblage of Bulliform cell phytoliths deriving from the epidermal cells of grass leaves, 
absent from sample <221> and a small assemblage (1%) of Hat/Cone shaped phytoliths 
diagnostic of Cyperaceae. Conversely, a higher proportion of Elongate morphotypes, also 
deriving from grass epidermal cells, was recorded in sample <221> (34%). Sample <221> 
contained an assemblage of hair cell phytoliths (6%), in common with samples <70501> and 
<70509>, commonly found plants of the Asteraceae, Boragniace and Urticaceae families.  

Samples <70501> and <70509> derive from deposit (14297), as might be expected, these 
samples are similar in composition of dendritic morphotypes, with a higher concentration 
within sample <70501>. A small quantity of saddle elements in each sample are 
representative of Chloridoid grasses, whilst Pooideae grasses are also represented by the 
range of Trapeziform morphotypes including sinuous or wavy trapezoids and polylobate 
trapezoidal forms indicative of the subfamily which includes Festuca sp., Poa sp. and Bromus 
sp. (Piperno 2006). Similar proportions of Elongate morphotypes were recorded in both 
samples (39.5-43%), though other leaf elements including Bulliform cells and Bilobates were 
more common in sample <227>. Hair cell phytoliths, common in Asteraceae, Boragniaceae 
and Urticaceae, comprised between 17-18.5% of the assemblage from this context. Sample 
<227> featured a slightly higher number (3%) of probable Globular morphotypes, 
representative of dicotyledons, than sample <221> (0.5%). Overall the assessment of two 
samples deriving from the same pit fill, provide important confirmation of the processing 
and assessment methodology – with the samples containing markedly similar assemblages. 
Identification of the morphotypes to species and full statistical analysis of the data will 
provide a greater understanding of whether the slight differences between the assemblages 
are the result of localised phytolith dynamics, or a product of the methodology.  
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4. Discussion 

Fig. 1 Diversity of Poaceae (grass) phytoliths and other taxa, recovered from samples 
deriving from floor deposits and pits from Coppergate and 22 Piccadilly (ABC Cinema) 
sites, York. 

Three main diagnostic classes of phytolith were present within the majority of samples 
described above, Dendritic phytoliths, Bilobate short cell phytoliths and Bulliform phytoliths. 
Elements including Trapeziform and Elongate morphotypes, which make up a larger 
proportion of the majority of the samples described above, are identifiable only to 
subfamily and family respectively.  

Dendritic elements – deriving from the inflorescence of grasses, are most likely indicative of 
cultivated crop plants which may include Triticum sp. (Wheat), Secalecereale(Rye), Hordeum 
vulgare (Barley) or Avenasativa (Oat), all of which were identified at Coppergate through 
the presence of plant macrofossils (Hall and Kenward 1995). Morphometric analysis of these 
morphotypes will enable identification to species for Wheat, Barley and Oat (Ball et al. 1999; 
Miller Rosen 1992; Portillo et al. 2006); informing our understanding of the ratios of 
cultivated taxa per context, and the potential representations of crop processing activities. 
This has the potential to provide an interesting comparison with the macrofossil evidence, 
which relied on anoxic preservation.  

The presence of Bilobate phytoliths may represent the leaves of grasses fromPanicoid 
grasses, includingSpartinasp., Stipa grasses includingMiliumeffusum, Arundinoid grasses 
includingPhragmitesaustralis, Moliniacaerulea andDanthoniadecumbens.orOryzoideae 
grasses includingLeersiaoryzoides(Piperno 2006). Further analysis of these morphotypes has 
the potential to provide identification to species.  

Trapeziform morphotypes including sinuous or wavy trapezoids and polylobate trapezoidal 
forms are indicative of the Pooideae subfamily, which includes Festucasp., Poa sp. and 
Bromus sp. (Piperno 2006). Though indicative of subfamily only, further consideration of the 
ratios of these morphotypes, combined with species specific identification of other 
elements may prove more informative. 

Polylobate phytoliths are indicative of grass leaves from Pooideae grasses, including grasses 
within the Poeae and Bromeae tribes (Pearsall 2015). Bulliform cells also derive from the 
leaves of grasses, however, the presence of cuneiform or fan-shaped Bulliform cell 
phytoliths may be representative of Phragmitesaustralis, Leersiaoryzoides, 
Danthoniadecumbens, Brachypodiumpinnatum or Moliniacaerulea (Piperno 2006; Pearsall 
2015; Wynn Parry and Smithson 1958; Yost and Blinnikov 2011). Further morphometric 
analysis of the Bulliform cells and comparison with additional reference collection material 
will enable the identification of Bulliform cell phytoliths to species. 
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The presence of inflorescence rondels may prove identifiable to species, for example 
Phragmitesaustralis, though further analysis is required to investigate this. Elongate 
morphotypes are formed in many grasses and, therefore, may not be diagnostic, beyond 
identifying the presence of Poaceae leaves. 

Morphometric analysis of Bilobate, Polylobate and Bulliform phytoliths, supported by 
corresponding analysis of modern reference specimens, has the potential to identify these 
short cell phytoliths to genus or species level, increasing our understanding of the local 
environment and the possible use of cultivated and forage crops.  

The presence of hair cell phytoliths are likely to derive from Eudicots and are common in the 
Asteraceae, Boraginaceae and Urticaceae families, all of which all of which were 
represented by waterlogged plant macrofossils at Coppergate (Kenward and Hall 1995; 
Piperno 2006). Concentrations of hair cell phytoliths were highest in period 3 pit fill <1679>, 
period 4B floor contexts <1379> and <1511>, and period 5B floor surface <70501>/<70509>. 

A single armed Hair cell morphotype was identified in sample <1379>, a period 4B floor 
surface – this is likely to represent taxa deriving from either Urticaceae or Boraginceae 
families (Piperno 2006). 

Asteraceae floral bracts indicated by the presence of Opaque Perforate Platelets (Piperno 
2006), were identified primarily within <1721>, a period 3 pit fill. A single Opaque Perforate 
Platelet was identified within sample <899>, a period 4B floor surface.  

The presence of multi-cell phytoliths including dendritic multi-cell, epidermal multi-cell and 
Bulliform multi-cell phytoliths may suggest that the context is relatively undisturbed and 
less subject to the effects of post-depositional taphonomy; however, this will also depend 
on the taphonomic processes which have impacted upon the sample prior to deposition in 
the archaeological record. For example <1679> (26202) from period 3 pit fill contained a 
large number of multi-cell phytoliths, 25 in total, or 12.5% of the total assemblage, 
suggesting that the context was largely undisturbed. The abundant charcoal within this 
context suggests that if formed part of a burnt deposit, perhaps deriving from a hearth. 
However, this is not represented within the other samples deriving from pits.  

In summary, the majority of phytoliths derive from grasses, a proportion of which are likely 
to be from cultivated taxa. It is possible to identify dendritic phytoliths which derive from 
the inflorescence of grasses, particularly cultivated crop grasses, to species through 
morphometric analysis (e.g. Ball et al. 1999; Miller Rosen 1992; Portillo 2006). In addition, 
short cell phytoliths, including Bilobates and epidermal phytoliths including Bulliform cell 
phytoliths can also be identified to species through morphometric analysis and further 
comparison with a modern local reference collection.  

Other families represented include Cyperaceae, and potentially Asteraceae, Urticaceae or 
Boraginceae families. Dicotyledons were represented through the presence of small 
quantities of globular morphotypes which derive from leaves, the majority of which were 
deposited within the fills of period 3 pits <1679> and <1721>. 
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This assessment demonstrates high potential for further analysis, with a defined dataset 
comprising diagnostic morphotypes on which to focus analysis. Though the majority of the 
phytoliths are representative of grasses, analysis will be able to identify a significant 
proportion of these, including cultivated taxa, to sub-family, family and species level. This 
should be undertaken prior to the publication of this assessment report. 

5. Recommendations and Potential 

Though Coppergate is one of the most intensively studied urban early medieval sites, 
particularly in terms of preserved plant material and craft items, the identification of plant 
remains is often limited to the identification of seed producing taxa. As (where produced) 
phytoliths may be present in all parts of the plant including the leaves, phytolith analysis 
offers the opportunity to identify those plants which were deposited without their seed 
producing parts. The identification of waterlogged plant remains requires that the plant be 
sufficiently preserved; in contrast, phytoliths will preserve in nearly all soil conditions, with 
the exception of extremely alkaline sediments, offering the opportunity to identify 
phytoliths in contexts where plant material may have degraded prior to, or immediately 
following deposition e.g. cesspit deposits.  

The  overall preservation of plant remains at Coppergate and 22 Picadilly ABC cinema site 
was excellent due to anoxic preservation and samples from these sites form one of the most 
extensively studied corpora of archaeobotanical remains from the 9-11th centuries in the 
UK (see Kenward and Hall 1995). This understanding of plant-based activities and 
consumption patterns, considered with the wider archaeological context and data, provides 
a framework within which to consider larger more analytical study of phytoliths. This 
assessment has demonstrated excellent preservation of phytoliths and high potential for 
further analysis for the identification of species of grasses, including non-cultivated and 
cultivated varieties. Assessment and analysis of a larger dataset will prove much more 
informative and it is recommended that following the initial analysis of the samples subject 
to assessment in this report, an additional 30 samples be selected for phytolith analysis in 
consultation with York Archaeological Trust from a wider variety of features including wells, 
hearths, ditches and gullies.  

There are few archives of soil samples which have been maintained in the long term in the 
UK and York Archaeological Trust holds one of the largest archives of stored soil samples, 
providing the ideal opportunity to assess the long term preservation of waterlogged plant 
remains, phytoliths, pollen, entomological evidence, soil geochemistry, informing our 
understanding of impact of storage on these strands of evidence and the potential for 
future analysis. This assessment has demonstrated excellent preservation of phytoliths 
within a range of samples from periods 3-5B, including pits and floor deposits. It is 
recommended that a programme of complete assessment comprising diatom assessment, 
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soil geochemical analysis by portable X-RF, assessment of pollen preservation, and 
assessment of the preservation of plant macrofossils within the samples be undertaken with 
some urgency. This will clearly define not only the potential of the soil archive, potentially 
unlocking new information about this intensively studied site, but also the case for retention 
of the archive in the long term, informing the curatorial strategy.  
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Sample No. 1721 1679 1718 1651 1379 1511 899 865 546 227 70509 70501 221 891

Context 26631 26202 26427 25371 23048 22524 15685 15588 6141 7257 14297 14297 7216 5611

Period 3 3 4A 4B 4B 4B 4B 5B 5B 5B 5B 5B 5B Unk.

 Date

Mid 9th
Century

AD - Late
9th/Early

10th
Century

AD

Mid 9th
Century

AD - Late
9th/Early

10th
Century

AD

c. AD 930
- AD 935

c. AD 930-
935 -  AD

975

c. AD 930-
935 -  AD

975

c. AD 930-
935 -  AD

975

c. AD 930-
935 -  AD

975
c. AD 975 c. AD 975 c. AD 975 c. AD 975 c. AD 975 c. AD 975  -

Family Element Morphotype

Dendritic 66 4 5 25 8 3 30 28 37 30 1 6 39 83

cf. Dendritic 0 0 0 0 2 0 9 3 7 5 0 0 0 0

Dendritic  - Degraded 0 0 0 0 0 0 0 0 1 1 0 0 0 0

Dendritic - Cultivated 1 0 0 0 2 1 1 8 4 3 0 0 0 0

cf. Dendritic - Cultivated 2 0 0 0 0 0 0 0 0 2 0 0 0 0

Dendritic Multi-cell 0 6 0 0 0 0 0 1 0 1 0 0 0 0

Rondel - Elongated 0 0 0 0 0 0 0 0 1 0 0 0 0 0

Rondel 25 11 39 40 1 13 49 20 14 52 14 22 52 19

cf. Rondel 0 0 1 2 0 0 0 0 1 2 1 2 0 0

cf. Rondel - Reniform 0 0 0 0 0 0 0 0 1 0 0 0 0 0

Saddle 2 0 2 0 0 0 0 0 0 3 0 0 0 0

cf. Saddle 0 1 2 0 0 2 1 0 0 0 1 2 0 0

Bilobate 1 6 5 1 0 1 10 2 8 3 1 0 3 0

cf. Bilobate 1 0 0 1 0 1 1 0 3 4 1 0 0 0

Bilobate - Crenate 2 0 0 0 2 0 0 1 0 2 0 0 0 0

cf. Bilobate - Crenate 0 0 0 0 0 0 3 0 0 0 1 1 0 0

Polylobate 5 6 5 2 2 1 2 5 2 2 0 0 9 4

Polylobate - Degraded 0 0 0 0 0 0 0 0 1 0 0 0 0 0

Trapeziform 19 8 20 6 5 3 3 13 14 4 11 8 4 3

cf. Trapeziform 0 0 0 0 0 0 0 1 7 0 1 0 0 1

Trapeziform - Polylobate 10 3 0 4 2 3 0 1 1 0 1 1 6 3

Trapeziform - Sinuate 2 1 0 9 2 0 1 11 4 6 1 5 2 1

cf. Trapeziform - Sinuate 0 0 0 0 0 0 0 0 0 3 0 1 0 1

Elongate Trapeziform Sinuate 0 0 13 2 2 0 0 6 1 3 1 4 0 1

Elongate - Trapeziform 0 2 0 1 0 0 0 0 0 0 0 0 0 0

cf. Elongate - Trapeziform 0 0 0 0 0 0 0 0 2 2 0 0 0 0

Bulliform - Parallepipedal 4 6 5 22 3 13 9 0 4 1 13 1 0 4

cf. Bulliform - Parallepipedal 0 2 0 2 0 3 0 0 0 0 2 2 0 0

Bulliform -  Parallepipedal Multi-cell 0 3 0 1 1 2 0 0 0 1 1 0 0 0

cf. Bulliform -  Parallepipedal Multi-cell 0 1 0 0 0 0 0 0 0 0 0 0 0 0

Feature Pit Fill Pit Fill Pit Fill Floor
Surface

Floor
Surface

Floor
Surface

Floor
Surface Pit Fill Pit Fill Floor

Surface
Floor

Surface
Floor

Surface
Floor

Surface Unknown

Quantity

Poaceae

Inflorescence

Inflorescence/L
eaf

Leaf

Table 1: Phytolith Assessment Results



Bulliform - Cueniform 0 3 1 0 0 1 0 1 1 3 2 0 0 1

cf. Bulliform - Cueniform 0 0 0 0 0 1 0 0 0 0 0 0 0 0

Bulliform - Cueniform Multi-cell 0 1 0 0 0 0 0 0 0 0 0 0 0 0

cf. Bulliform 0 2 1 0 3 2 2 1 6 4 2 2 0 1

Elongate 1 1 2 1 2 4 6 5 1 0 0 4 0 0

Elongate - Smooth 38 51 42 51 54 75 26 49 27 33 67 49 60 59

cf. Elongate - Smooth 0 0 0 0 0 0 0 0 2 0 0 2 0 0

Elongate - Smooth - Degraded 0 0 0 2 0 0 0 0 0 0 1 7 0 0

Elongate - Smooth Multi-cell 0 1 0 0 0 0 1 0 0 2 2 1 0 0

Elongate - Sinuous 2 8 17 7 17 18 2 8 6 12 5 18 7 4

Elongate Sinuous Multi-cell 0 1 0 0 0 0 0 0 0 0 0 0 1 0

Elongate - Tuberculate 2 2 4 1 7 3 4 4 5 1 4 5 0 0

cf. Elongate 0 0 0 0 0 0 0 0 1 1 0 0 0 3

Elongate - Degraded 0 0 0 0 0 0 1 0 2 0 0 0 0 2

Epidermal Long Cell 0 0 0 0 0 0 0 0 0 1 0 0 0 0

Epidermal Long Cell Multi-cell 0 3 0 0 0 0 0 0 0 0 0 0 0 1

cf. Interstomal Cell 7 3 2 3 7 1 3 12 0 0 10 8 0 2

Short Cell 2 5 7 0 2 7 8 4 17 2 7 2 0 0

cf. Asteraceae Inflorescence cf. Perforate Platelet 0 10 0 0 0 0 1 0 0 0 0 0 0 0

Hat Shape/Cone 1 0 0 0 0 0 0 0 0 2 0 0 0 0

Hat Shape/Cone Multi-cell 0 0 1 0 0 0 0 0 0 0 0 0 0 0

Globular Granulate 2 7 1 0 5 0 0 0 1 0 0 0 0 0

Globular - Unidentified 0 2 0 3 0 0 4 0 0 0 3 1 0 0

Sclerid 0 0 0 0 0 0 1 0 0 0 0 0 0 0

Hair Cell 1 16 7 13 35 16 4 4 3 2 19 28 12 5

cf. Hair Cell 0 0 0 0 5 3 0 1 0 1 1 1 0 0

Hair - Degraded 0 0 0 0 0 0 0 0 0 0 0 1 0 0

cf. Hair Base 0 0 0 0 0 0 0 0 0 0 1 0 0 0

Armed Hair Cell 0 0 0 0 1 0 0 0 0 0 0 0 0 0

Trichome (Hair) 0 1 3 0 0 3 1 1 0 0 13 7 0 0

cf. Trichome(Hair) 0 0 1 0 1 0 0 0 0 0 0 0 0 0

Stoma Multi-cell (Platelet) 0 6 0 0 0 0 1 0 0 0 0 0 0 0

Epidermal Long Cell/Stoma Multi-cell 0 0 0 0 0 0 0 0 0 0 0 0 0 1

Epidermal Cell Multi-cell 0 1 0 0 4 0 0 0 0 0 0 0 0 1

Tracheid 0 3 2 0 1 3 0 0 0 0 1 2 3 0

cf. Tracheid/Xylem 0 0 0 0 2 1 1 0 1 1 1 0 0 0

Tracheid Multi-cell 0 2 0 0 1 0 0 0 0 0 0 0 0 0

Unidentified 4 9 11 0 16 14 11 8 8 3 10 3 0 0

Unidentified - Degraded 0 0 0 0 0 0 0 0 4 0 0 0 0 0

Unidentified Short Cell 0 0 0 0 0 0 0 0 1 0 0 3 0 0

Unidentified Long Cell 0 0 0 0 0 0 0 0 0 2 0 0 0 0

Unidentified Multi-cell 0 2 1 0 0 2 0 0 1 0 0 0 0 0

Unidentified Blocky 0 0 0 1 5 0 4 2 0 0 0 1 2 0

Poaceae

Cyperaceae Inflorescence

Dicotyledon Type

Other

Unidentified

Table 1: Phytolith Assessment Results



Total Phytolith Count 200 200 200 200 200 200 200 200 200 200 200 200 200 200 2800

Rare Abundant Rare Rare Common Rare Abundant Rare Rare Rare Rare Frequent Frequent Rare

0 3 0 8 0 1 0 0 1 4 1 0 17 1

Unarmed 0 0 0 3 0 0 0 0 0 2 2 2 2 2

Armed 0 0 0 0 0 0 0 0 0 1 0 0 0 0

Frequent Rare Rare Rare Rare Frequent Rare Abundant Rare Rare Rare Abundant Rare Abundant

                   Microcharcoal

                         Diatom

Sponge Spicule

         Calcium Oxylate Crystals

Table 1: Phytolith Assessment Results



Fig. 1 Diversity of Poaceae (grass) phytoliths and other taxa, recovered from samples 

deriving from floor deposits and pits from Coppergate and 22 Piccadilly (ABC Cinema) 

sites, York. 
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Images of Phytoliths from Coppergate and 22 Piccadilly (ABC Cinema), York.                                     

Scale 20µm: A-B Cuneiform Bulliform Phytolith; C-D Parallepipedal Phytolith; E-F 

Rondels; G-I Trapeziform Sinuate; J Cyperaceae ‘Cone/Hat’ Morphotype; K-L Dendritic 

Phytoliths; M-P Bilobates; Q Dendritic Multi-cell; R Smooth Elongate Multi-cell; S Smooth 

Elongate; T Sinuate Elongate; U Hair Cell; V Spiny Elongate; W Sinuate Elongate; X Hair 

Cell. All images © H. McParland 2016. 
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This series of Insights has been contributed by York Archaeological Trust staff members and 
external specialists for Finding the Future. They aim to frame an understanding of aspects of 
the Trust’s collection of artefacts and their archaeological context; and also to enhance staff 
involvement. The authors represent a broad range of experience and knowledge.   

Insights are not presented as YAT publications, they have not been peer reviewed or edited 
to full publication standard. Rather they should be seen as statements reflecting the 
research, ideas, knowledge and interests of the individual authors. They are not necessarily 
designed to be the definitive word, may not always agree with the Trust’s previous 
publications, and some of their content may be subject to debate or different 
interpretation. All within the spirit of Finding the Future. 
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