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Other sites which produced lava quern fragments shown with cross (after King 1986; Vince 1991: op cit f n  20). 
Fig. I: City of  London with line of  late medieval wall marked and location of  Thames Exchange excavations ( T E X ~ ~ ) .  

A lava auernworkshop in late 
Saxon London 

Tom Freshwater 
EXCAVATION of the late Saxon clay, rubble and 
timber embankments at the Thames Exchange 
waterfront site in 1988-9 ( T E X ~ ~ )  revealed 235 lava 
quernstone fragments, the largest group of such 
items yet found in Britain. Following a detailed 
study of the assemblage by the author, it is sug- 
gested the material probably represents the debris 
from a lava quern finishing workshop in the im- 
mediate vicinity? part of that study is summarised 
I. T Freshwater Catalogue and Analysis of the Saxon Lava 

Quernstone Group from Thames Exchange ( T E X ~ ~ ) ,  City of Lon- 
don, unpublished dissertation prepared as part of a BSc in 
Archaeology at the Institute of Archaeology, University 
College London (1996). 

2. Site Code TEx88, directed by Gustav Milne, supervised by 

here. The site lies on the north bank of the Thames 
in the City of London on the eastern side of the 
Southwark Bridge abutment (Fig. I), and the ar- 
chaeological excavations were conducted by the 
Department of Urban Archaeology (MoL)" in ad- 
vance of a major redevelopment by Kumagai Gumi 
UK Ltd. Reports on the Roman quayf medieval 
waterfront extension sequence4 and the 12th-cen- 
tury warehouse5 have already been published. 

Morag Colquhoun, Chrissie Harrison and J o  Stevenson 
(MOL). 

3. J Parry 'The Roman Quay at Thames Exchange, London' 
London Archaeol7 no 10 (1994) 263-7. 

4. G Milne Timber building techniques in London 900-r4ooLondon 
Middx Archaeol Soc Spec Pap no 15 (1992) 42-63. 



The quernstone fragments were dumped or dis- 
carded in a waterfront area (Figs. 2,3) which lay 
between two dendrochronologically-dated revet- 
ments representing development between CAD 970 
(TXI to the north) and c AD 1070 ( ~ x 2  to the ~ o u t h ) ~ .  
Tony Barham (Geoarchaeological Service Facil- 
ity, UCL) examined the clays which formed the 
surrounding matrix and showed that the deposits 
were laid down under conditions of slow moving 
water7. This suggests that the querns were buried 
by the clay, and were not deposited primarily to 
reclaim land. The clustered distribution of the 
fragments within the foreshore clays suggests 
either a number of small deposits over a period of 
time or a series a multiple contemporar deposits P necessitated by the weight and bulk o the lava. 
Either would indicate a close association of the 
fragments prior to  their deposition on the fore- 
shore. 

Quernstone study 
The London querns were fashioned from basalt 
lava, a non-native rock with a distinctive soft, 
brittle and vesicular appearance. It  was these vesi- 
cles, or bubbles, which made it a popular material 
for querns and millstones, as a rough grinding 
surface was always present. European sources for 
this lava have been identified with major produc- 
tion centres in Italy, Sardinia, central France and 
the Eifel region in Germanys. The main sources 
for British querns are the lava stones from France 
and Germanys, but they can only be differenti- 
ated under the microscope: unf ortunately no fund- 
ing was forthcoming for the petrological identifi- 
cation of the T E X ~ ~  assemblage. 
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Fig. z: plan of northern end of Thames Exchange exca- 
vations ( T E X ~ ~ )  showing alignment of the two dendro- 
chronologically-dated waterfront structures TXI and ~ x z ,  
between which the quernstones were recovered (after 
Stevenson & Colquhoun 1991; Milne 1992: op cit fns 4 & 7) .  

Fig. 3: plan of clay and timber feature foreshore features 
with some late Saxon quernstone fragments recorded i n  
sit% (redrawn from site plan in MOL archive, T E X ~ ~ ) .  

Although over 200 quernstone fragments were 
recovered from the Thames Exchange excavations, 
the smaller less diagnostic pieces were discarded 
after basic recording by J. Parkhouse in 19901~. This 
left 89 fragments in the Museum of London Ar- 
chaeological Archive which were available for study 
in 1995, together with three more on display in the 
Tower Hill Pageant. A recording system compris- 
ing pro-formas and 1:s scale drawings was devel- 
oped and implemented to  create a detailed cata- 
logue of those querns: subsequent analysis then 
identified significant subgroups within the assem- 
blage. 

Most of the forms displayed conform to  the early 
medieval types (Fig. 4) represented at the 7th to 9th- 
5. T Rutledge 'A 12th-century building on the London Water- 

front' London Archue017 no 7 (1994) 178-183. 
6. Op cit f n 4, 43-9. 
7. J Stevenson & M Colquhoun TEX88 (1991) 29: unpublished site 

archive report, MoL. 
8. H Kars 'Early medieval Dorestad: an archaeo-petrological study' 

Berichten van& Rijksdicnst mrhctOutkidkund&Bodcrmndc~k 
30 (1980) 402, table 3; 0 Crawford 'The quern quarries of Mayen 
in the Eifel' Antiquity 29 (1955) 68-76. 

9. eg M Biddle Object and economy in  medieval Winchester: Win-  
cksterStudies7, part ii (1990) 264-5, table 50; N Rogers Anglian 
and other finds from 4 ~ 5 6  Fishevgate York. Archaeology of 
York 17.9 (1993) 13-22. 

10. J Parkhouse A n  assemblage of lava quernstones from the Thames 
Exchange site (1990) unpublished archive report, Museum of 
London. 
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Fig. 4: features of Saxon upper and lower quern stones (after Crawford 1955 and Parkhouse 1977: op cit in fns 8 & 11). 

century trading emporia of Dorestad in the Neth- 
erlands~~. All were intended to be non-mechani- 
cally-operated rotary querns, where the upper stone 
rotates on a static lower stone, centred and spaced 
with the use of a projecting spindle f rom the lower 
stone, and with a rynd (a bridge across the central 
hole) in the upper stone. Consequently lower stones 
have a smaller central hole'(10-3omm) than the 
upper stones (40-7omm). Where a central hole was 
present, the Thames Exchange querns could be 
therefore be identified as upper (29 examples) or 
lower stones (37 examples). 

All f ragments were broken before deposition. Sig- 
nificantly, none of the querns displayed a seatin 
for the rynd, the rynd chase, an element whic b 
would be produced at a late stage in the manufac- 
turing process.There was also no evidence in any of 
the stones of a hole to  accommodate a handle or a 
long staff to  provide the motive power for the 
querns12: again such items would be added towards 
the end of the manufacturing process, shortly 
before use. From this evidence it can be seen that 
the Thames Exchange fragments were from bro- 
ken but unfinished quern stones. 
11. J Parkhouse 'The Dorestad quernstones' BROB 26 (1976) 181-8; 

J Parkhouse Anglo-Saxon commercial connections with the 
continent, with specific reference to ... Rhenish basalt-lava 
quernstoncs(1977) unpubl MA thesis, University of Manches- 

The chamfered nature of many of the edges of the 
stones indicates stress at this point, possibly as a 
result of upright storage or transport. Also notable 
is that some fifty stones were broken at or close to  
the central hole, another point of weakness: there 
were also six partly-drilled fragments, again em- 
phasising the risk in that part of the manufactur- 
ing process. That such a large number o f f  ragments 
should have remained in close association after 
deposition suggests that the manufacturing proc- 
ess must have occurred nearby. 

Many of the stones display discolourations per- 
haps attributa'de to  the waterlogged environment, 
while three fragments had traces of mortar on 
their surfaces, suggesting a separate use as building 
material. 

Analysis (Figs. 5-7) 
Fig. 5 show the distributions of thickness, radius 
and central hole diameter for upper and lower 
stones. Both share a similar distribution in terms of 
thickness, the majority falling between 70-&mm, 
calculated from some 66 observations over a 4Smm 
range. There were fewer measurements of the 

ter; H Kars (1980) op cit fn  8. 
12. A Hagen A handbook of Anglo-Saxon food: processing and 

consumption (1992) 4; J Parkhouse (1977) op cit fn  11,32-4, fig 
24. 



radius available, with only 53 observations over a 
12omm range: this may account for the relative 
lack of clarity in the distribution. Nevertheless, it l0 

is possible to-suggest that lower stones may be of 
smaller radius than upper stones (240-27gmm as 
opposed to 300-309mrn), although it must be re- 
membered that more lowers than uppers were 
represented in the assemblage. 

Study of the relationships between radius, thick- 
ness and central hole width in upper and lower 
stones shows that the values are generally in pro- 
portion to each other, with an increase in one 
mirrored bv an increase in the others. The exceo- 
tion seems io  be the central hole in the lower stoke, 
whichconsistently remains narrow,presumably to 
hold the spindle flrm.The detailed examination of 
the stones also identified two possible examples of 
a Parkhouse Type IIa up er stone, which has a P wide central hole with no lange: these were previ- 
ously only seen at Dorestad13. P - 
Comparisons with other sites D 

p 3 
Large lava quern assemblages from Europe com- 
prise used as well as half-finished material. The 2 

group from Thames Exchange is unusual in that it 
contains only part-finished stones, including six t 

rubbed examples. Dorestad produced 700 identifi- 
able quern fragments in addition to some 400 
seemihgly uniorked fragments14. A number of 
different quern types were identified, including 
'blanks', discs of lava not classifiable as either upper 
or lower stonesls. 

Hedeby in Denmark produced over 5,000 frag- 
ments, with both finished and half-finished querns 
represented16. When compared with $:he London 
material, it is generally of similar dimensions, 
although the Thames Exchange stones seem to be 
slightly thicker with smaller central holes. This 
may, however, reflect the presence of only unfin- 
ished stones in the London assemblage. Neverthe- 
less it may be worth noting that the upper stone 
radius peaks at c 3oomm in the Thames Exchange 
material, somesomm larger than those of Dorestad 
or Hedeby. 

Such a difference is not explained by the presence 
of mechanical millstone f ragments, which are much 
larger than the querns from Thames Exchange. 

mean median mode 
upper lower upper lower upper lower 

radius (mm) 265.0 257.2 260 260 300 270 

thickness (mm) 76.8 77.3 77.5 77.5 80 80 
central hole 48.4 14.4 50 10 40,60 10 

diameter (mm) 
Table I: quern fragments from TEX88: table showing averages 
of physical dimensions of upper and lower stones. 

Fig. S: quern fragments from T E X ~ ~ :  histograms showing 
distribution of 
a) thickness ranges (mm) for 29 upper and 37 lower stones; 
b) radius ranges (mm) for 23 upper and 31 lower stones; 
c) central hole diameter ranges (mm) for 28 upper and 32 
lower stones. 
Upper stones shown black; lower stones shown in outline. 

15 J Parkhouse (1976) op cit fn  11,184. 
14. Op cit f n 8, 420. 
15. J Parkhouse (1976) op cit f n  11; J Parkhouse (1977) op cit fn  11, 

23-31. 
16. V Schon 'Die Muhlsteine von Haithabu und Schleswig' 

Berichte uber die Augrabungcn in Haithabu 31 (199s) 12. 



Pig 6: examples o f  quernstones from T E X ~ ~ :  a) upper stone, MOL reg. no  <3505>; b) lower stone, MOL reg. n o  <3514>. 

Such stones have been found at the 9th-century sexy. However, medieval lava millstones of corn- 
watermill at Tamworth (Staffs) with a radius of parable size are known from elsewhere in London, 
350-4oomm17 and also at Springfield Lyons (Es- but are not precisely provenanced. Mechanical 
17. P Rahtz & B Meeson A n  Anglo-Saxon watermillat Tamworth 18. D Buckley & J Hedges The Bronze &c and Saxon settlement at 

CBA res rep 83 (1992) 75-6, fig 61. Sprinafield Lyons, Erscx, Essex CO CO occ pap no 5 (1987) 29-30, fig 21. 



mills of this period powered by the Fleet, Wal- 
brook or Thames may well have been present, but 
have not as yet been identified within the City. 
However, lava querns and watermills were both 
used in this period, as documentary and archaeo- 
logical evidence from Winchester shows19. 

What is clear is that lava querns very similar in size 
to  those from Thames Exchange have also been 
recovered on other London sites (see Fig. I). Dis- 
carded fragments of both used and unfinished 
querns have also been recordedzo, with some reused 
as packing in building foundations at the Pudding 
Lane siteZ1. Lava has also been found within the 
middle Saxon settlement along the Strandz2. 

There is little British evidence for the finishing of 
lava querns, due in part to  the undistinguished 
nature of the archaeological material. The most 

19. M Biddle (1990) op cit f n 9,884-90; F Barlow et al, Winchester 
in the early middle ages. .. the Winton Domesday: Winchester 
Studies I (1976) 282, 288, fig 18. 

20. D King 'Petrology, dating and distribution of quernstones 
and millstones' Bull Inst Archaeol London 23 (1986) 100-5; A 
Vince (ed) Aspects of Saxo-Norman London 2: finds and envi- 
ronmental evidenceLondon Middx Archaeol Soc spec pap 12 

(1991) 160-4. 

21. V Horsman et al, Aspects of Saxo-Norman London I: building 
andstreet development London Middx Archaeol Soc spec pap 

widely recognised indicator of quern processing is 
the presence of the small lava chips, as found in 
such abundance at Hedeby and Dorestad. Such 
chips have in fact been recovered from the mid- 
Saxon trading settlement at Hamwic, near South- 
amptonz3, for example. Excavations a t  Fishergate, 
York have produced 76 early 8th to  9th-century 
fragments and 24 of late 10th to  12th-century date, 
one of which may be of a type unique in Britain: a 
piece of deliberately-shaped lava that tapers coni- 
cally towards its top and bottom with a dimple at 
one apexz4. Such fragments are among those now 
recognised at Hedeby as part of the finishing 
process, being the removed central hole perfora- 
tionzs. Small chips of lava and perforations may 
have been excavated from the Thames Exchange 
site but would have been discarded after excava- 
tionz6. Excavations in Winchesterz7 have produced 

11 (1988) 39-40; figs 25-6. 
22. A Vince Saxon London: an archaeolo&al enquiry (1990) 97. 
23. P Addyman & D Hill 'Saxon Southampton: a review of the 

evidence,part 11' Proc HantsField Club& ArchaeolSocz6 (1969) 
77-9; J Parkhouse (1977) op cit f n  11, 75-8. 

24. N Rogers 'Quern queries' Interim 13 no  4 (1988); N Rogers 
(1993) op cit f n 9,35-8. 

25. Op cit f n 16,121 no  96. 
26. Op cit f n  10, I. 

27. M Biddle (1990) op cit f n  9, 889. 

Fig. 7: photographs of quernstones f rom T E X ~ ~  t o  show: a) non-grinding surface of upper stone: note concentric 
toolmarks and discolouration; b) grinding surface of upper stone: note zoned toolmarks. 
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the only other British example of an unfinished 
lava quern worked to the same stage as those from 
Thames Exchange and broken, as so many of the 
London f ragments were, at the central hole (Fig. 8). 

The 10th-century Graveney boat was carrying f rag- 
ments of lava quern blanks* of comparable size to 
those excavated at Thames Exchange. Taken with 
the Winchester and London evidence, this indi- 
cates that lava querns were finished close to their 
point of use, or at least after the major part of their 
transportation had occurred.The Thames Exchange 
querns must therefore have been intended prima- 
rily for local markets. 

Discussion and conclusions 
The quern fragments excavated from the Thames 
Exchange site have been argued to represent the 
debris of a finishing workshop of the late 10th or 
11th century, the first such facility identified in 
the City. The workshop is likely to have been 
located near the site due to the awkwardness of 
moving the necessary amount of lava (just over I 
metric tonne). The clustering of the fragments 
recorded on site may indicate a series of separate 
deposits on the foreshore (perhaps as refuse dis- 
posal or as ste ping stones), or a single act indicat- P ing the end o the workshop's operative life, with 
the wholesale clearance of associated material. 

Fig. 8: an unfinished quernstone from TEx88, partly- 
drilled but broken over the central hole. 

The importing of such querns is one aspect of the 
developing trade which London saw in this pe- 
riod, when the beachmarkets were gradually giv- 
ing way to  a more formalised system of quayside 
warehouses and market placesag. Those late 10th or 
11th-century lava querns provide some of the earli- 
est evidence for the re-emergence of foreign trade 
in the City after a period of contraction: indeed 
the querns arguably reflect that trend before it is 
clearly identified in the ceramic evidence. It was 
not until the 11th century in London that locally- 
produced Late Saxon Shelly ware was gradually 
replaced by pottery from coastal manufacturing 
centres such as Kent and Essex together with the 
introduction of imports from the Rhineland, the 
Meuse Valley and northern Franc@. It is also 
worth noting that the Thames Exchange assem- 
blage is later than the other major European lava 
quern grou S, since Hedeby, Dorestad and mid- 
Saxon Sout ! ampton largely cease to  be active by 
the early 10th century. 

Our research has therefore tried to illuminate the 
commercial and industrial base of late Saxon Lon- 
don. Clearly the amount of lava excavated at 
Thames Exchange must have been a fraction of 
the total which passed through the quern work- 
shop and the transshipment centre, although the 
extent of the associated hinterland is uncertain. 

The Hedeby material has been set in its 
context as part of a countrywide distribu- 
tion in Denmark31. However, English quern 
stones have not been reviewed since 19773~, 
before the fruits of the excavation boom in 
the late 1970s and 80s. It is now time that 
that work was updated, and it is hoped that 
this summary of the Thames Exchange 
group may prompt a national study. 
Acknowledgements 
Nina Crummy, Alan Thompson and staff 
at the Museum of London Archaeological 
Archive for encouragement and advice; 
Francis Grew (MOL) and staff at Tower Hill 
Pageant; Gustav Milne (XL) for su ervis- 
ing the dissertation; my friends and P amily 
for their support; the London Archaeologi- 
cal Research Facility for editing this article, 
which is published with assistance from the 
City of London Archaeological Trust. 
28.V Fenwick TkGraveney6oat:aroth-centuryfind from 

Kent BAR 53 (1978) 131; 173. 
29. G Milne & D Goodburn 'The early medieval port of 

London AD ~ o o - m '  Antiquity 6 4  (1990) 629-36. 
30. Op cit f n 22,102, fig 52; 153 
31. Op cit f n 16. 
32. J Parkhouse (1977) op cit fn 11. 


