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EVIDENCE FOR ANGLIAN METALWORKING FROM WBARRAM PERCY, YORKSHIRE 
(SITES 94 AND 95). 

finds 
crucibles, clay moulds, slag, vitrified 
tuyeres. The total weight of slag under 1 kg so though both 
smith and are represented, there is nothing to 
suggest was or area 
excavated; the iron-working slags are almost certainly residual 
in the contexts which they were found (see appendix for 
listing of slag). The concentration of moulds and crucibles, on 
the other hand, suggest that copper loys were being melted 

hearth (2436) found in the sunken building cut 
d have been a focus for this 

activity. and hearth lining are probably of the 
metal ca ing debris though the only evidence for this is their 
association with the crucibles and moulds. 

the ly 	 the 
and fragments with of -rich 

deposits were qualitatively by energy dispersive X-ray 
fluorescence (XRF), as were some of the mould fragments. The 

which were not an ic the 
(eu), z (Zn), tin (Sn), and ( 

These symbols appear in the entries in order of 
ing XRF signal strengths and where they are written within 

brackets a very weak signal was detected. There is no 
ip the composition of a alloy and 

s residue on the in was 
me because chemical nature and volatility the 
component var A complication 
interpreting the data is fact that equal amounts of each 
metal do not produce the same XRF signal strengths. combined 

that zinc and (to a lesser 
and 	tin under-represented. 

The numbers at the end of each catalogue entry are 
site/context/ no, [AM No]. 

1 rim sherds with a 	 , probably ing 
, one and traces of an added 

layer. Thickness 9-11 rom. XRF 	 Zn eu Pb Sn. 
95A/2402/44, Ph 4.5 [902098J and 95/2420/125, Ph 4.2 [902301] 

2 	 Rim ight an added outer clay layer. 
Thickness c.9 rom. XRF detected Zn eu (Pb). 95A/2403/70, Ph 
4.3 	 [902099] 

3 with an clay continuing above 
the rim. 6-8 rom; layer up 4 mm. XRF 
detected Zn eu Pb Sn. 95A/2409/81, Ph 4.3 [902260] 

4 clay; possibly from 
near a pouring 6 mffij added clay layer to 



5 mm and coloured parts on its outer XRF 
detected Zn eu Pb Sn. 94/2302/56, Ph 4 [903448] 

5 an of clay continuing above 
the rim. outer surface coloured in places. Total 
thickness 5-6 mm. XRF detected eu Pb Sn Zn. 94/2302/27, Ph 
4 [893155] 

6 	 an surviving, 
broken away in a band 10-15 mm wide below the 

rim. The crucible slag on the inner surface is more massive 
than on the other crucibles. 4 
very where cu 
94/2302/57, Ph 4 [903449] 

7 Joining rim and body sherd with an added outer layer of clay, 
probably once extending above the rim. 9 mm; 

layer to 3 mm. XRF Zn eu Pb Sn. 
94/2302/55, 4 [903447] 

8 	 Body , ? from crucible. Thickness 6-7 rom. 95/2401/129, 
Ph 5 [902975] 

9 sherd, ? from 6-7 rom. 95/2405/135, 
Ph 4.3 [903182] 

10 	 Body sherd, ? from crucible. Thickness 4-7 rom. 95/2409/131, 
Ph 4.3 [902976] 

11 	 Body , ? from crucible. c.13 rom. 95A/2411/106, 
Ph 4.4 [902283] 

12 	 Body sherd, ? from crucible. Thickness 7-8 rom. 95/2416/130, 
Ph 4.4 [902977] 

The crucible sherds are all reduced fired and most are 
vitri on their surfaces. cons 

wall which 
minimum of f Nos 1-3 are probably 
from a single vessel as the fabric and colouration of both the 
slag deposit on the inner surface and the vitrified added clay on 
the are s lar on all 
the rims are was not circular but 
of a half pear , ovoid with one more pointed end. The 

ition of the slag 'tide-mark' within the crucible suggests the 
molten metal was poured out of pointed end which acted as a 
I The applied to the outs of the crucible 
once continued a I 
some sort. There are traces all the way round the 

except near to the lip, suggesting a small 
here so the be 

The other definite 4-7, I appear to 
less distinct 

def or 
once likely they 
of forms similar to that suggested for the crucible 

by 1-3 though the small size of most of 
the pieces makes it to be sure I 
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crucibles: Reconstruction of Nos 1-3 (above) and No 5 (below) 
(scale 1:1) 
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, 1 bound in the outer vitrified 
surface, give the red colour noted on nos 4 and 5. 

XRF ana metal-r 
all 

ining some tin, zinc 
composition can be as none of 
survives. As has been noted above, zinc tends 
over-represented and this effect would be magn a crucible 
with a lid as the z vapour produced by molten metal 
would be trapped in the crucible fabr as it could not 

is likely s be 
bronzes or lightly leaded bronzes, though some may have conta 
sufficient zinc re-classi the alloy as a gunmetal (Bayley 
1991). 

The sherds catalogued as nos 8-12 are very from 
those scus above as they have only very slight of 

fication on the outer surfaces though they are all 
lack added outer clay and 

which are 
on XRF 

inner surfaces irms an 
with metalworking while at the same time indicat that these 

are not from ordinary metal melting crucibles. 
that they are of moulds, but they lack any 
usual features. lity 
are from cruc used to make brass by the cementation 
as was done in Roman times ( 1984). Though the ana 1 

are consistent with 
on al 

,it not a likely explanation 
not suggest that 

ian ( 1988B). 

13 	 Corner of valve with 
original of a of 

ion as well as an apparent continuation 
with two triangular knobs between the parallel 
continuation be an of 

or the knobs be marks 
to a the re-assembly of two valves 

Oxid except on the 
area which grey. 6 mID XRF Zn Pb 
(eu). 94/2302/20, Ph 4 [894537] 

14 	 Tr fragment from upper valve of mould with one edge 
an lone. Away from this edge irregular 
be seen. dark ( ) 
surface 6 rom thick. eu}. 
94/2302/48, Ph 4 [894536] 

15 ign on a fragment with no or I 
edges. Oxid 6.5 rom same 
mould as sf 54 (see below). XRF 94/2302/50, 
Ph 4 [894967] 

16 	 Fragment from the edge an upper valve the suggestion 
of a s lar pattern to that on sf 50 (see above). Oxidised 
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Moulds: 	 Nos 13, 15, 16 and 21 (left side from the top) 

Nos 14, 18, 20 and 25 (right side from the top) 

(scale 1:1) 




19 

f • 94/2302/54, 4 [903389] 

17 Two joining from the 
The inner surface is a 

or decoration. 
luting 

18 joining 
repeating shapes can 

of an upper va 
mating 

fired No 
4 [903451] 

7 rom thick. Rather abraded 
be seen though no decorat 

valve of a mould of sandy clay with traces 
luting clay surviving. Fabric 
XRF detected Zn. 

5 [903388] 

rows 
with a 

depressions. 13 
94/2301/49, Ph 

20 	 Fragment, 
7 rom thick. 
concave (inner) 

5 


detected no meta 

21 with no 
relief 

penetrates 5 rom 
94/2302/64, Ph 4 

22 	 Fragment 12 rom 

94/2302/52, 

zone around 
rom thick. XRF 
[894535] 

from upper va 
traces of an 

side. Dark grey 
94/2302/51, 

original 
but no 

into the mou . 
[903452] 

with no or 
surfaces meet an angle on 
reduced (grey), 
5 [893154] 

unlike the 

23 Two joining 
very sandy 
trace of a 
Similar to 

fragments from 
A small 
survive 
95/2403/133, 

24 Fragment from in-gate of 

fired all 
[894969] 94/2301/53, 

a sandy clay two 

Mainly ised f 


between the rows of 

Zn Pb (eu) • 


, with no or I edges; 
abraded design survive on 
(reduced) all through. XRF 

4 [894968] 

10.5 rom thick. ively 
A 

Oxidised f through. 

I edges two flat 

inner face which is 


of the piece. 94/2301/59, Ph 


10.5 rom thick in 
and a 

reduced f inner surface. 
Ph 4.3 [903390] 

mOUld. Possibly from upper 
valve. fired close to metal contact zone. 12 
rom • 95/2502/134, Ph 4 [903391] 

25 Fragment 
The mat 

near the 
surface is cnmohlh~ 

remains a ign. Most 
fired. 94/2303/69, Ph 1 [910224] 

26 Two jo 
smooth, 
is now 

pieces 
ing it 

abraded. 
1 [910225] 

6 rom thick. 
carries the 

outer ox i 

inner surface is not 
design though 

. 94/2303/70, 

27 	 Fired clay 
oxidised f 
fired. 
[910226] 

18 rom with a 
surface one end; the is 

a fragment from a mould. 95/2502/140, 4 
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Moulds: 	 Nos 19, 17 and 22 (left side from the top) 
Nos 23 and 24 (right side from the top) (scale 1:1) 
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form the mould fragments indicates that most if not 
1 of them come from piece moulds, most probably with two 

valves, though on some fragments no fically diagnostic 
moulds were by a lump 

, roughly f ing 
of cast. A second 

the pattern, 
mould va 

clay. 
are upper ones. speci features which 
permit the recognition of piece moulds are the concavo-convex 
section of the upper , the mating surfaces (from 
around the pattern) and added luting clay. 

ects a front being 
more decorated. The norma 

of the back of often 
which The 

the an ect or a 
model, perhaps of wood or which were relatively to 
carve to shape. The advantage of piece moulds not that they 
could be multiple castings (which is un1 
as the fine would well 

but that the from made could be 
to 

Most of the moulds are from a suffic fine fabric 
to allow detailed decoration to be reproduced. exceptions 
are Nos 19, 23 and 24 of a 
Nos 19 and 23 have but no 
while No 24 is an in-gate. Most are oxidised fired except in or 

areas that were contact with molten metal which 
are f as normal with moulds. Three p 
nos 18, 20 f 

The traces of on those moulds that were analysed are 
than those on the crucibles because the molten metal 

was contact with mould for a short time. It is the 
s that are most so the 

XRF results only ind that the used, give 
no useful information about the compos metal cast in 

The are consistent with the use loys of 
similar to in nos 1-7. Nos 15 
and 16 

The imbalance between of upper and lower is 
probably due s e but may have 
been affected a the concavo-convexI 

form decorated fragments are more 
The finds identif on site as fired , daub or 

careful examined and several mould fragments 
the logue. 

28 Fragment from the edge of a block f front 
part of the hole (diam j under 20 rom) 

95A/2403/68, 4.3 (902898] 



Tuyere block fragment: No 28 with original edge at the left and 
part of the perforation surviving to the right (scale 1:1) 



29 	 Fragment from the edqe of a tuyere block with vitrified front 
surface. May possibly be from the same block as sf 68 
though the pieces do not join. 9 2409/78, Ph 4.3 (902257] 

30 	 block with 
tuyere 

(diam just under 20 mm). 95A/2403/69, Ph 4.3 [902258J and 
95A/2409/79, Ph 4.3 [902259] 

31 Small fragment, with I vitrif from 
edge of a block. 95A/2403/69, [902258J 

32 	 Small fragment from the edge of a tuyere block with vitrif 
front surface. 94/2302/61, Ph 4 [903453] 

33 I of a with fied 
front . 95A/2409/83, Ph 4.3 [902261J 

34 	 six fragments of fired clay, vitrified on one surface. These 
may come from tuyere blocks or may be pieces hearth 
lining. 94/2302/62, Ph 4 [903454]; 94/2302/63, 4 
[903455]; 95A/2409/85, Ph 4.3 [902263]; 9 2410/97, 4.2 
[902270]; 95/2410/136, Ph 4.2 [903179]; 95/2409/137, Ph 
4.3 	 [903174] 

A through which the blast of a from a 
forced 

to 
metalworking. The hottest part of the is in the area 
immediately in front of the tuyere, so the clay hearth lining in 
this likely to undergo extensive vitrification as it 
reacts with the the (Bayley 1985A). A 

clay ones found , can 
simplify the repair of 
reaches the stage that the tuyere no longer functioning 

iciently, the led block can be relatively easily replaced 
by a new one. 

All 	the are from so 
fficult to suggest exact zes or shapes. Nos 25, 26 30 

all appear to have a rounded corner and in No 25 the edge running 
up to corner ight, 
shape. The from centre 
edge of this block is about 80 mm, so the width of the block was 

about twice this. The surviving thickness of these 
20-30 mm though poorly fired c has been lost from 

of so blocks would originally have 
this. In No 27 from centre 

hole the edge of the block 65 mm the 
, suggesting it the original surface; block was 

15-25 mm thick. In both cases where part of the tuyere hole 
survives, it is not exactly perpendicular to the surface of 
tuyerej was downwards so air was 

towards the bottom of the hearth. XRF analysis failed to 
non-ferrous metals on the vitrified surfaces of the 

tuyere blocks. 
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The hearth (2436) in 
a superstructure built on which a I 

as a well-defined boundary a bellows-blown f easier to 
control use. 

The tuyere blocks described above 
Wharram Engl which have 
produced ing to 5th 
to early 1991B). Scotland and have 
far more metalworking s of this period; some are by 
Alcock (1987, 112) and a selection of finds from them 
il (1989, 174 ). The ish s a 
mixture types ing centres (eg Jarrow and 
Hartlepool), 'urban' (eg Southampton, London 
Yprk) as well as rural ones (eg Mucking and Wharram Percy); it 
is only from the late 9th or lOth century onwards that evidence 
for found towns. 

The blocks are perhaps the excit of the 
metalworking finds but, ingly, are the most diff It 
to find llels They are not common f although 
sheets vitri clay lining; some with traces 

holes, are regularly found on of all 
with for and 

metalworking. The only other to 
me are Mucking, which has produced many tuyeres of the common 
type too, and the Coppergate site in (Bayley forthcoming). 
The of the Mucking not clear as there 

ic, Roman and activity on the s ; 
from York or lOth contexts. A 

further form related to 
where 

, , are Graham-Campbell and 
Kidd 1980, 89) although there no that they were 
built-in to hearth or furnace structures. 

More can be said about the form 
is Powys, 

to (Alcock 1963), and Dunadd (Craw 
1929-30, 8.5), where more recent excavations suggest the 
meta probably dates to the 7th century (Youngs 1989, 
191), though it may continue later. 

Lidded have not recognised on English sites 
apart from that at Church Close, Hartlepool (Bayley 1988A) 
they are dated to around 700 AD from the assoc 
moulds can parallel on objects of th 

(Cramp Daniels 1987). Other Engl crucibles, even 
those from Anglian s such as and York ( ), 
all appear to be unl though exact form cannot often be 
identified as only small 

On bas the llels quoted it seems reasonable to 
the Wharram crucibles are most likely to be 7th or 8th 

century, though there no good reason why could not be 
or ibly 

II 



The moulds provide the opportunity for dating the 
assemblage of metalworking debris. Clay moulds were 
normal form of mould small Roman 
( 1988B) so mould no help in 

a . However, the decoration visible on some of 
the moulds can be compared with that on metal and other objects, 
which themselves are sometimes more securely dated. 
suggested for the more highly moulds are 8th 
(J Lang and L comm) . 

Engl s clay moulds of Saxon date have 
been found are Mucking (Jones 1975) and possibly West Heslerton 
for the early Saxon period; Church , Hartlepool (Cramp and 

Is 1987, Bayley 1988), Cook , (M Garner, 
comm), Barrow on Humber (Bayley 1983) and 

(Bayley 1985B) the Middle Saxon and The 
Lanes, Carli (Taylor and Webster 1984), Netherton (Tite et al 
1985) the Buttermarket in Ipswich and the Flaxengate site in 

9th century and 

Even of Saxon English 
slead when leIs for 

are sought. The moulds are so fragmentary and 
that only thing can be of them with any confidence 
is that they are moulds. Those from Barrow are only slightly 

preserved - ring-shapes can be seen on some of them 
while from are f and 
been studied. The Hartlepool in a 
way as the objects being were decorated on one side only and 
so do not bear comparison with those from Wharram on 

1 grounds. Wharram moulds are thus our best 
i les of Saxon mou of 

standard type. 
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Fe s FAS/HL vit clay Other 

94/2300 clay ? 

94/2301 + 

94/2302 + + 

94/2302/2 + 

94/2302/6 + 

94/2302/8 + 

94/2302/9 + 

94/2302/10 + 

94/2302/14 + 

94/2302/15 + 

94/2302/16 + 

94/2302/18 + 

94/2302/21 ferruginous concretion 

94/2302/24 + 

94/2302/25 + 

94/2302/31 + 

94/2302/39 + + 

94/2305/45 + 

95/2400 

95/2400/4 + 

95/2400/5 + 

95/2400/6 

95/2401 + 

95/2401/10 + 

95/2401/86 + 

95/2402/24 + 

95/2402/40 + + 

95/2402/45 + 

95/2402/47 + 

95/2403/65 + 

95/2403/67 + 

95/2405/71 

95/2409/84 

95/2409/87 + 

95/2409/91 + 

95/2410/96 + + 

95/2410/97 + 

95/2410/98 + 

95/2410/99 + 

95/2411/106 c 

95/2420/115 ore 

95/2420/126 stone 

95/2432/128 bone? 

95/2500/2 + 

95/2501/13 lava 

95/2502/37 + 

95/2502/46 + 

95/2503 + 

95/2503/61 ?soil from sf 63 

95/2503/62 + 

95/2503/63 

95/2504 + 


Fe slag = s 
FAS :::::: slag and/or hearth lining 
vit c = clay 
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