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Reoent excavations in lfll.gliuh towns Blld oitias haVII produced liNCh 

a\'14enca for industries of the late Saxon pencd, roughq ·the 9th to 11th 

oenturiae. The Bites referred to in this paper are ehown in Figure 1. They 

oan be divided into two groupBJ those in the area of Viking innuance known 

as the Danelew and thoee in Weaeex, the aouthem pert of lfll.gland. The majority 

Of the material diSCUlllled below 1 Whioh ref&rll only to non-!arroUB metal and 

glass working, oomea !rom the DIUlelav area, 1110stly !roa York, Lincoln, 

Northmpton and Thetford. The tinde from these towns are all ailllilar, those 

from Lincoln and York being the most alike, A question that this silllilarity 

poses is whether this is illlported Scandinavian technology in lfll.gland or 

lfll.glieh technology producing objects in Scandinavillll styles. 

Tvo years ago I vas fortunate enough to be mrarded a WinBton Churohill 

TraVIIlling ll'el.l.ollahip and spent six weeks in Sclllldirulvia stud;ying at first 

hand the COIIIpBrable material from 81 tea such as Hedeb,y, Hi be, Pyrkat, laupang 

and Birka. As a result of this I can say that some or the SciUldinsvian 11111tarial 

is ve:cy ailllilar to that froa sites in the Danelmr but some is rather di!.t'erent. 

The second area with which the Denelav Bites should be c0111pared is 

eoutham llil&].and, Untortunateq no lll&jor metal-working Bite like that found 

at FlsUD&ata in Lincoln hae yet been excavated in thiiJ area but 11111sJ1er 

groupe of ~~~&t.erial have bean found ag. at Cheddar, Oxford, Southmpton (HIIIIIIfih), 

W!nohastar and in London. 

There 1111 one illlportant difference between the llilglieh sites, be they in 

Weee4Qt or the Danalmr, and those in Scandinavia which iiJ too fundemantal to be 

onrlookad, The Scandinavian sitae ware all nev fo1mdetione so eve:cything 

found on them is contempora:cy, or if it dates from fill earlier period was 
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deUberateq coUeoted and broUiht to the .it.du.r1Dg its oooupat1on. On 

tile other band, lIQ.t ot the laglil!lb towns are on the ait•• ot earlier, I<oman 

••ttl_nte md the" 18 theretor. -.um residual .at.rial found in the h alo

8oend1nartaD le'nle. 80M ot it, like pottery and decorated ..talvork, 18 

:N.dn~ noopdaable but eo., JIUOh u scrap _tal and ...U tra&Mnt. ot 

aJ,u., 1. u.o.t undateable 80 oare and oauti on 18 needed in lta interpretatlon . 

It M1' ... a little surpr18iq to t reat non-ferroWl! ..tal and gla.s 

voridDa tolei.ber bit theN are reasons tor their asaooiatioD. Mot least or 
the.e 18 that oruclble. oonta1n:1ne ,l&s. haT. been ldent1t1.ed in group. ot 

f1Iub tboucht br their exoa....tora to be aU _tal vorld.Dc debri.. A. both 

teohMlo,ies require a a1ldlar r ange or t~raturea, a careful oontrol ot 

tumao. or h.arth at.osph.~ and an ability to 1UD.1pu.l te red bot ..terial, 

joint oClD81derat1.cm 1a olearq j Wlt1tled. 

lIetw.orkina 

The _tala to be considered are copper alloYB, .Uver and gold. As 

the1.r _lting point. are s1ll1lar they require e1m1lar working conditions and 

oan be oons1dered together, at leaat 1n1tiaJ.ly. The _jor evideno. f or _tal 

woridni i. the orucibl•• whioh w.re uaed to _It the ..tal. being worked . 

The;y were not "'17 roQlst and eo had ~ a short l.1..t. J in ..,.t ou•• there 18 

DO .Y1deDoe that orucible. w.re uaed .ore than onc. and they theref ore ooour 

in qUlltitT "'01 the debris on _tal working alte• • 

IIoat ot the oruc1bl.s fOUDd on the nan.law sites were baa-ahaped and the 

ajoriV appear to haTe had a pouring lip. axuplea or the al••a and ahape. 

tolmd OIl the nexeneate alte in Lincoln are ahCND in F"1gunI 2 and IDHt or 

tbu. oould be paral.leUed fro-. the Copperaate .lta 111 York. AU the•• tonu 

aN of .,... tabrio, staatorcl-~ vare, vh1ch 18 Wled tor a viet. raD&e ot 

daMat10 potte17 u nU u tor oruoible. (lilaurrq 1980). Th1a 1a DOt 

.urprie1Da .. tor both aort. ot ua. the .MUtT to vtthatand hiP t.peratur•• 

a...11 .. ~ ohan&.. 111 te.perature are DeCJ•••a:r;y. 5taat'ord-type ware is 
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Stamford-type ware crucibles from Flaxengate, Lincoln 

(after Adams and Young, forthcoming). 
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a fine, almost white-tiring f'abrio but contains abundant tine quart& tei!IP8r 

which lllllkee it auttioientl.y refractory tor ~~~etallurgioal uee. 'l'he oruoiblea 

were ehaped on a wheel and the rounded baee then pushed out by hand. Turning 

ridges can be aean on the upper parte of 1110et of the oruoiblea but the beees 

have radial tin,Rer IIIIU'ka on the inside indicating how they were formad. The 

crucibles were thin walled (average thioknase 2 - 4 IIIII) and they were ottan 

ooated on the outeide With a lu¥er of lese retraotor,y ole¥' before they were 

used. 'fhis would have protected thlllll a little .from thel'lllll.l. ehook as they were 

lUted troa the fire, reducing the riek of breakage and would wo increase 

their thel'lllll.l. oapacit;y eo the 1110lten ~~~etal they contained would not solidity 

quite eo quickl;y. Evan eo their 11111811 abe (max,mum di8118tera aainl.y in the 

range of 4 - 8 0111) would have uant that pouring would have to be very rapid 

attar they were re1110ved fi'OIIl the fire as only a lilaited a1110unt of superhea t1ng 

would have been poaaible. 

The crucibles from Thetford, too, are 1118inly bag-11haped but are of a 

coarser san~ fabric which is aleo used for domestic potter,y. They are thicker 

' walled ( 3 - 6 IIIII) end of rather larger vol\lllles (maxi.Dtum di.ametere of 7 - 10 em) 

then the Stamford-type ware oruoiblea. A range of other crucible !oms in a 

variety of !abrioa are kno'llll at this period. Thaae include 1110at of the crucibles 

fr0111 Northampton which are wbeU-tumed and of a Stamtord-type fabric but of a 

nearl;y straight aided form with a narrow, almost pedestal base (see Figure 3.1) 

(Bey ley, forthcoming). Fr0111 Lincoln and Thetford have 001116 a range ot hand 

-de 1t.huab-pot 1 crucibles in a variety of eand;y f'ebrica (eg. Figure 3.2 and J.J) 

and .from Ooppergata in York there are ver,y Blllllll1 thin walled oruoiblea, 

apparentl;y With a triangular 1110uth (Figura 3.4). In Wessex 'tbuab-pot' 

crucibles were found at Cheddar in 10 - 11th century levels (Rahtll 1979) and 

at Southampton (A~ and Hill 1969) vhila bag-shaped oruoiblaa vera found 

in Oxford in 10th or earl;y 11th century lavela (Jope 1952-3). 
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Figure 3 
Crucibles from various sites: 1- lJorthanopton (after \,illiams, 1979), • 
2- Thetford, 3 and 6- Flaxengate, Lincoln (after Adams and Young, 

forthcoming), 4 and 5- Coppergate, York • 
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The Scandinavian oruoibl.ea b,y comparison are of a narrow range of fol111ll 1 

all usually deaoribed as 'thillllble-shaped', They are straight sided and ro\Dld 

bottaaed and are about twice as tall as they are wide, They range in abe 

llplfarde troa about 2!) - tallJ tragllli!lnta of the largest ones suggest they had 

a diaMter of up to 10 0111. A few han knobs on their sides, preBU1118bl.y to aot 

ae handles and eo lllllke pouring the 1110lten utal eaoier, s- are very well 

aade end of bighl;y retraotor,y fabrics and others leas eo. ' These latter ones 

ld.ght be aeon ee 1hoM-1118de' copiee of the better cruoibles vhioh ~~~q be 

illporta, perhape fro111 the Rhineland (Dreaoher, para. c0111111,). 

All oruoiblea that have been uaed abov solll8 signa of vitritication, 

uaually on their outer surfaces or near the rillll. This 1e dua to the sllioa-rioh 

fabric being fluxed by the fual ash at the high temparaturea required to ult 

IIIBtala. Otten s1118ll IUIICIUnts of the utala being ulted are absorbed by this 

vitreoua aurfaoe, allowing the alloys that were being aelted to be identified 

even vhere no droplets of aetal survioe. Crucibles were heated \Dlder reducing 

conditione to prevent the aetal being oxidised and lost into a alag whioh ~~~eana 

' the traoea of copper in the vitrified deposita colour them red, and can be 

readil;r seen with the naked eye, The presence of copper does not neoesoaril;r 

1110an that pure copper or even one of its alloys (eg, brass, bronze) vas being 

1110ltad as it is also found in lllinor quantities in llilver and gold. These two 

1110re noble 1110tals do not produce atrikingl;r coloured oruoible alags in the way 

that copper doea, Dropleta of silver 1118)' be trapped in the vitreoua aur.faoee 

and oan corrode to give a vaxy 1 dark bro'Wll or blaok blob, often with a powder,y 

violet aurtaoa. Bright ;rellov aetallio droplet& are uauall;r sold though in 

IICNIIII aoU conditione braiiiB oan survive untarniehad and look ver,y silllilar. The 

0!111¥ aura teat is ohlllllioal anal;rais vh1oh is 111011t convenientl;r carried out b,y 

x-ray fluorescence (XRI) ee this 18 a non-destructive aurfaoe anal;rsie teohnique, 

Qu.alitative reaulta, all that 18 required in this sort of application, are 

qu!okl;r and eaeil;r obtained, 
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The oruoiblea from Lincoln appear to have been used main:!¥ tor melting 

copper alloys, In aollll!l caseo oonaidarablu quantities of Mtal were lett behind 

in in the crucibles whan they were discarded. Gold is found lllllin:l¥ in the 

Bliii!IUar oruoiblae (eg • .Figura ).4 from York). Host of the crucibles troa 

lllorthulpton and lllllllY ot those froa Coppergate, York had been used to melt silver. 

In lllllllY cues the rtt~ue surface wu coloured red in parts b¥ trecea ot copper 

bllt Bilftr too was detected b¥ XRF even where· IW distinct bloba ooul.d be seen. 

lllorthupton 1s knoWil to have been the Bite of a lllint in the lata Saxon period 

(Wtllhas 1979) so it ia teptine to aee these oruoiblea conta1n1ag silver aa 

uterial evidence tor the mint. York too wu a lllint and now the Coppergate 

exoavationa have produced two 1110neyers 1 trial pieces - lead ahaet otu,ped with 

a coin die - as vall as an iron die itself. Given these associated finds, the 

silver-containing oruoiblee are aliiiOst certain:!¥ part ot the debris troa the 

mint though it ahould be remeabered that silver vas not onzy ueed tor coinage 

but for iteM of personal adornment too. 

Metal, onoe melted in a crucible, vas used in two lll8in vay&J either it 

• vas cast direct}¥ into objeote or elae into ingote or blanks vhioh vera then 

81111thed into shape. Moulda for objects vera ueual:cy 1118de of clay, A n1llllber 

of fr~~gJ~~~nta were .found on the llaxengate site in Lincoln but none were OOIIIPlete 

enou&ll to indicate whether they were troa part aoulde or troa investlll&nt aoulds, 

Froa the aaae site Clllll& a casting sprue and 11181\Y blobs and dribbles of spilt 

copper alloy, A ol..ay part 1110uld iB known f'ro111 9 Blake Street, York (MaoOregor 

1978). 

Ingot lllOul.ds are quite variable in both for111 and fabric, Host of the 

depl'&llllione in thBIII are long and thin and VOuld produce ingots halt to one Olll. 

across ot triangular through e81111-o1rouler to square oross-eeotion, vaJ71ng in 

leJlath 1'roa a fw Olll, up to about 20 Olll. Other ahapea are also knolm1 eg. discs, 

Most of the ingot 1110ulds troa Id.nooln are coarse sandy atones though two are of 

fired ola7 • In 11108t oases on:cy one ingot shape has been out into each piece ot 
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atone. The ingot 1110ulda from Coppergate, York and that from Chester are rather 

ditferent. The atone has been roughJ.¥ squared, is finer textured, ~~~~~aUer end 

with several amaller ingot shapes out into each piece, One of the York 1110ulda 

is of soapstone whioh 1e wideJ.¥ uaed at this period throughout Boandinavi.a for 

in&ot 1110uld81 though it is not known 1.f the York 1110uld ie of Scandinavian or 

Soottuh soapstone, 'l'raoee of copper allo;vs, lllllinl,y breaa,wwe detected 1n the 

depreea1mut, 'l'raoee of iJ!,pure silver were f'ol.lXld in another ingot 111011ld .fro111 

Ooppersate vbioh wu ude of !ired ol.ay. Ingot 111011lda are alao known fro~~~ 

Oxtol"Cl (Jope 19S6), Soutlullllpton (A~ and Hill 1969), Thetford and Whitb,y 

(WU.OD 1976) • 

SoMe of the ingote were presumab4r out up and r81118lted where smaller 

81110\lXlta of utal were required. Others were worked d1reot4r, bars, rods, wire 

and &heat being the products. These aemi-manutaotures, all of which were found 

in quantit;v on the Flaxengate Bite in Lincoln, were then further worked to 

produce such objeote as folding aoalea or gBr11l&nt hooka (garter taga), The latter 

were found 1n great nWIIbers in aU stages of manut&cture at Flaxengate. 

One further group of finds connected with ~~~etal worldng COIIIprialis flat 

d18h or diao shaped crucibles, 'l'heae were original4r thought to be connected 

with an81118lling due to the high lead content of copper coloured vitraoue upper 

aur.faoea (Biek and ~le;y 1979) but .further work haa not con!ilwld this initial 

illlpreeeion. Examples are known fro~~~ Lincoln, York, Thetford and Northampton 

(aeo FiflUl'G J.S end 3.6) and alec frolll Scandinavian BitliS euoh u Hedeqy, Kaupang 

end J',yrkat where they were described as 'heating trays 1 (lloesdahl 1977), Moat 

haw droplets of eilver end/or oopper alloy in the vitreous surface, It waa 

IIUUaated tv Roeedahl (1977) that they were uaed to hold fine 1118talwork while 

deooret1011 auoh u filigree or granulation wee attached. Thia is not a l1ke4r 

uee u lead-oontll1n1ng eoldere were not ueual4r ueed at th1a period for thia 

t7pe of work end the high lead levela preaent would intertere with a hard 

soldering prooeea. lquall;y, tha suggestion that the 'heating treya' were uaed 
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for &111811 scale cupellation or re.t'inins of silver cannot be supported a11 they 

are all reduced tired, while oupellation needs etrongly oxidiuing oondition11. 

Thera are a few examples where the lead levels are very low and the trapped 

Mtel is gold, ea • .from York and Birka. In these cases, holding objects while 

cleooration 111 attaohed ia quite a likely use, 

The various tnll'l• ot evidence tor non-feiTous utalvorking have been 

described above. .Frolll this it can be 11een that if •tal working took place on 

au;y scale, oruoibles, 1110uld11 of &01118 sort and scrap Mtal are likely to be found. 

The scrap Mtal 1o \Uliveraal with blobs and dribbles of 1118tal, epruee (where 

objects vera being out) and pieces of rod, sheet and wire (where utal was 

beina lllllithed) being found in all areas and at all times. 

Moulds tor objects, usus~ o£ clay, are also widespread but insufficient 

1118tarial hau been found to uhov whether 1101118 areau or periodu used only piece 

1110ulde while others uued inveutment IIIOUlda or whether both technologies were 

widespread, Certainly piece 1110ulda are known from York (MacGregor 1978) 1 Ribe 

(Benoard et al 1978) and Helal\ (Lamm 1960). 

Ingot moulds are Virtually unknown in England before the late Saxon period 

but are then found all over the country, usually being 1118de of locally avnilsble 

atone though tired clay and exotic atone were alao used. The Scandinavian ingot 

110ulds are mostly of soapetone but this va& vide:cy used in the Viking period 

throughout the area even where it vaa not a strict:~¥ looal 11tone. Some ot 

these moulds are made from re-used 11herds of eo!IJ>stone bowls. The sudden 

"Upllurge in the use of ingot IIIOUlds in .IQ)gland in the Anglo-Scandinavian period 

1118\1 be 1110re apparent than real as there ia very little evidence for &n¥ eort of 

non-ferroUII Mtalworking in the Migration Period. It 'tllll¥ be that there vas an 

increase in the uae of wrought rather than cast metalwork, though there is plent.J" 

of wrought metal in Roman Britain and few if any ingot IIIOUlds to go with it. 

Onaoibles and olay IIIOulde tor objeote are knolm in Roman Britain ae are ingots 
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whoae oiae and shape rough:cy correspond to those produced 1n the Anglo

Scandinavian IIIOUldB. It uy be that the idea ot stone ingot 1110ulde (as opposed 

to a aroova in the ground perhapa) waa illlported 1n the Anglo-Scandinavian period 

but 11101t ot the IIIOulda found in llagl.and appear to be ot vary local or1g1n. 

The varlation ct crucible type ia quite ~~~~rkAid, though aU were obviOUB4r 

pertoJ'IIdnc eblil.ar t\motiona. ThiJable-ahaped (Scandinavian) cruo1bl.aa are rare 

1n ID&J.and though one ia knoWn f'rolll an unstratitiad deposit, pon1bly" ot An«lo-

8cand:IJiavian data, in York. It 1a not known where th18 cruo1bl.a waa JUde, but 

the object 1taelt or perhaps juat the idea tor ita shape IIIII¥ have been illlported 

lrolll or V18 Soend1pavia. The two main groups ot oruoiblae found in llagl.and are 

the be&-ehaped onee which are ~ 1n the Danel.aw area but rare outeide ·it and , 

the thuab-pote 1 which are known 1n both north and south. It 111 dittioult to 

ae;y on preBent knowledge whether thalia var1ationa in distribution are trul¥ 

aeo&reph1oal or teohnoloaical or whether they are dua, in part at least, to 

ditterences ot date betwean the various Bites. Moat are however not tully" 

publ!ehed 80 the necessary intomation is not available and the quaetion wiU 

have to be lett tor tuture disouao!on. ' 

The w!deepread idant1tioation of 1haat1n& traya 1 111 an interesting 

u1del1ne but until a 1110re convinoin& uae can be suageatad for thea they w1ll 

have to reJIU!Iin an enipa. Their preaant diatr1but1on, in libgland enywe;y, J11JAY 

be art1fio1al as they are not generally" knoWn to ex18t and 80 uy have gone 

unreOQ&niaed. 

2,laas working 

hi.4enoe tor two 11111jor types ot glaea working haa bean idant1tied 1n 9th or 

1oth oeotu.ry levels 1n Glouoeater, Lincoln and York. 

The first 1a the manutaoture ot trinkets rruoh au finger rings, be&da and 

~~ pieoee troa glaaa oontein'n& 0011aiderable quantit1ea ot lead (around 

60-701C b,y Weight lead oxide). Tha claaa is transparent yellow or g:~~Hn, the 

oolour be in& due to alllall 81110UPtll ot iron and oopper respectively". Objects ude 

of th1l type ot glass haw been reoognbed 1n Hereford (Shoelllllith .f'orth001111ng), 
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L1noolll and York while crucibles containing 11ildlar gloss are known from 

Glouoeater (yellow on4<) (Bayley 1979), Lincoln and York (green). The oruoiblee 

are ehallolf dillhea of ooaree, oxidised tired .fabrics. They do not appear to be 

M&h~ re!raoto:cy but the relatively low oottaning point of the high-lead glaoe 

would lll&ke th1.8 unneceeaacy. A pieoa of !rit (part ~~~&de glass) was found with 

the Glouoeeter oruoiblee suggesting that the glass waa being Bade there rather 

than jut bein& aelted, whUe Linooln hea produced at leaet one pieoa of oullet 

but no trit, 80 there the raw slasa IIIBi1 he.vo been 1118lted and shaped (finds 

1Dolude a n:cy poor~ foraed ring) thoujpl not neoeoaari}¥ Bade. The crucibles 

fl"'OII York are repreeanted by jut two or three shards containing dark coloured 

hi&h-lead glassJ where a colour is clearly visible it is green. I know of ~ 

one 8Xlllllple of hi&h -lead gla811 .from Scandinavia J and that is a 8111811 !ragjllllnt, 

poBSib~ of a gaming piaoe, .from the 1 black earth' at Birks, Sim1lar high lead 

glaes ie known in Rusllia .from the 11th oantucy (Basborodov 19!)7). 

The beade IIIB.de in Scandinavia at thie period are rather dilferent and the 

evidence .for their manufacture ill correspondingly eo. Large quantities of 
eta! 

~~~&terial were .found at li.ibe (Benoard~1978) and considerable amounts ~e known 

!rom other sites such as Kaupang (Hougen 1969), He~ and Paviken (4mdatrt'lm 1976). 

Gla1111-oontaining crucibles are almost unknown but COIIIIIIOll finds are glasll rods and 

teaserae. Scrap vessel glaso is also found in some quantity but its relationship 

to the glass working is au yet unproved, 

Tho Flaxongate site in Lincoln has produced several teeeerae of green and 

blue elan and one 8111811 fragJUnt of a rod of green glass RS well as quantities 

of vessel and/or window glaee shards. However all of th1ll 111lltarial mq be 

reaidual in the Angl.o-Soondinavien contexts in which it waa found, The tessorae 

tor :t.nstanoe IIIBi1 have 001111 !rom a substantial llolllan bu1ldini found near one and 

of the site. 

The saoond 111lljor type of glaoa worlcing is the ~~~onufaoture of alkali glass 

suitable for ••king nssela or windows. The Coppergate, York excavations have 
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this year produced nW!IIIrous oherdo of large, wheel-turned pots oontaining glau 

&II well &II pieces of (? re-used llowm) brick and tile whioh appear to have bean 

part of a glass fumaoe structure. An area set with tiles whioh had been vecy 

intanseq heated waa also found, and tentative:~¥ described 1111 the baee of the 

.t'um&OeJ thill hu given a ugnetio date of the and of the ninth centucy. It 

1e hoped that theX'IIIOlulllinescent dating of SOIII8 of the 11herde oontaining glass 

will pouitiveq associate thGI!I with the ?furnace base and qoni'i.nll the date of 

the induatcy. The debria found in aesooiation with tha sherde euggeete that 

Sl81e was being ude fi'OIII batoh (riUI lll!lterialB) rather than just being remelted 

froa oullet (scrap). A 8lllllll quantity of threads and dribbles of glass have 

been found near the ?furnace base. The closest pa1•allels for this glaaeJIIIIl:ing 

industry are the funmcea and pots containing glass reoorded at Glastonbury 

Abbey (Radford 1957, Harden 1971) which have unfortunate:~¥ not yet bean fully 

published but are thought to date from the 9th or poaaibly 1oth cantucy. There 

1e also SOIII8 evidenoe for glaaswoli<ing at the monastic sites of Jnrrow ond 

HonkveaX'IIIOuth, though this is main:cy documentacy (Cramp 19691 Harden 1971) and 

refers to their oonstruction in the lute 7th century. There is some evidence of 

glaseworking at Jarrow in the 9th century but it iB not apparently on a large 

eoals (Crft111P 1975). There is also mention of a glass furnace from Hedeby 

(Jankuhn 1963) but full publication is awaited there too. 

In .-cy it should perhaps be said that the working of high lead glass 

appears to be an Ji4lglieh rather than 11 Scandinavian industr,y with llllmufaoturing 

sites dating to around the 1Oth cantucy known in both Wessex and the DaneliUI. 

th4l ~~~~~nutaoture ot other types of glass bead11 ie well known in 8oend1nav1a at 

th:l.e period and 11 little earlier but there is little it any oonorete evidence 

troa lhcJ.1sh llites. Thera are not lllllD,Y known Bites tor the 1118llufaotura of alkali 

1lass on 11 large scale at any period and thoee dating to the Vild.ng Age are few 

and tar between. Until lliOre of those known are published in detail, compiU'ieono 

are teauous and DOt vecy usetul and the question of the origin of the technology 

oanoot be diaoussed. 
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