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ARCI!AEOME'l'ALLURGY GROUP 1 UNI VERSI'l'Y OF AS'fON IN BIHMINGHAM. 

Report on slags examined at Verulamlum Museum, St. Albans, 

Herts on lOth November 1980. 

* 

Excavation: Verulamium 76.1 (Changing Rooms). 

(Box AA-FM) 

AA Cinder 

AC(S)Cinder with a highly vitrified surface. 

AH Smithing Slag, - non magnetic. 

AL Fuel ash slag but with a high iron content. 

Eo " " " 
DT Not slag - burnt chalk? 

EP Burnt clay with attached cinder. 

ER Fuel ash slag 

FJ Iron object. 

FO l fragment of burnt clay. 

l flint fragment + attached nail 

3 fragments of furnace lining. 

Furnace lining: 

The best example has the internal face covered by a thin 

black vitreous layer. The exterior face shows red burnt 

clay where it has fractured from the mass of the furnace 

structure. 

Slag: 

Three samples l1ave beer• taken to Aston. The first is an 

incomplete sm.tthing bottom, measuring lOcm x 7cm (j.ncomplete) 

x 3cm deep, 

appearance. 

It is non-magnetic, and has a typical agglomerated 

* 'l'he codes used are those of the excavation layer or feature 

numbers. The code ls followed by a description of the material 

in each bag, and includes a fuller description of the slags. 

'l'he dimensions ot hearth bottoms or buns is as follows: 

Major diameter (ems) x minor diameter (ems) x depth (ems) 



'l'ht::! second :_;dfllfJLL~ J:~ a 'typical' l;ic'ct~ uf the rewa_Lning 

!~ld~J (sc~e J -tler). 

'J'hu third sample .is :;im i la1· to '' t'uel 1\c;h Sla9, though 

corrosion p~oJucts Jo !IULJgcut t!Jat il 1nay )Jave been 

associated dj.tJ1 IlOll fu~rou~ Jnet.iJllurgy~ 

'l'he bulk of the slaq ls nul l·ypical of smithing slag in 

that it is non maqn"tic, Maqnetism is expected from two 

sources in •.:he smi lhcln•J pl:ocess, Principally from the 

inclusion oF pure iron, (or alloys of iron) in the slag 

derived fr~n the bluom or worked tool, Secondly due to 

the presenc., of magna ti te, a•ssociated with hammer seale. 

In many cas.,s the common "a'JLJlomerated" appearance of 

smithinq slag js absent. 

Some of the smaller piece,; may be heavily corroded iron 

objects, fo1 exru11ple the piece marked by a white chalk 

dot could be an object, 

FL Several frac1ments ot poorly burnt clay. 

1 iron objec:t (?) 

l smithing Lott~n 

Smithing Bottom: 

This exatnplc ltleit:~ures Betti x 8c:Itt x Scm deep. It is weakly 
n1agnetic over parts of its stirface. 'l'he upper surface 

is coveLcd by an i.nlermitl:cei>L vi_treous layer. 

l ,­
.::> frilLJinents of fur11ace lininLJ/fuel asl1 slag. 

2 smithinLJ bottoms pluc; other smithing slag pieces, 

fimithing Bottoms and sld'J'o: 

One o£ the bottoms is incomplete the other measure,; lOcm x 

9 em x Jcm deep. From tile appc~rent density of all the 

sla<JS they contain a hiqh percentaqe i£ i.ron, though not 

in a m..:.HJncL.ic form. 
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JV l fril'Jli1ent elf fuel cie?li slag. 

l piece of slag 

Slag: 

The slag would be better described as 'cinder', since it is 

highly gassed and v!Uuld appea~:· to have a high silica 

content. 

QK 4 fragments of fuel ash slag and or furnace lining. 

I piece of cindery slag. 

l smithing bottom. 

Slag: 

'l'he c.indcr/slaCJ is simi Jar to Lhdl in JV. 1 though J.n this 

case it is v1eak.ly Hli:-tqnelic. 'J'he smithing bun measures 

lOcm x Bern x 6cm deep. It is weakly magnetic. The upper 

ex teri.or surface shov1s d!l agC) lomerated appearance, while 

the lower surface has ltnpressions of fibrous organic 

mdterial. 

BOX <JQ-HE 

JQ Iron object 

N'l' Smithing slag - not magnetic (removed to Aston) 

Oc~ ]_ piece of fuel asl1 sla~. 

l piece of smithing slaCj (l) It has a high iron content, 

and could be a hiqhly sLojged bloom fragment. 

PD Fuel ash slag, - metallic grey vitreous surface -

possibly 11011-ferrous. 

Py Furnace lining with attached slag. 

QB Slag - has an upper 'run' surface but internally shov1s 

smithing slag characteri•tics. 
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dimensi.Oil::i B. Scm X G. :)em X r)cm dc:.:ep. 

7 em x •I em ( i.ncm11ple te) x 3. 5cm deep. 

The exuu~sed ,S(_~Cli.un .in t_he broken !.)d.tnple shOV/S the charcoal 

as the .lovH,;L l.ayc"r of the smithi.nq bottom. (This sample 

has been Luken to Aston). 

QM Tv/0 smi llli ng buns. 

di.mensions G em x 4 em x 3 ern deep. 

4. ~Jcm x 5 em A 2 em deep. 

Both sillllple>.; are non magnel:ic, thouqh have a relatively 

high density. 

HE 5 fragments uf fuel ash slaq 

2 " 11 furnace J.j_ni.n<J. 

3 smal.l frayments of smith.in•J s laq. 

1 sm.i. thinq bun 

1 frayment uf furnace lining with attacl1ed fuel ash slag, 

the corrosion products etc. suqqcst it could be the result 

of lead vlorking. 

Smithing bu11: Not maqnetic, no definative shape. 

dimensions 6.5cm x 5.5cw x 4cm deep max. 

lJU X J(S I l('J' •• '1' B 

HS/H'l' A crucj_b1e frd~Jllll~nt and .i 1:on oLject were rebagged 

2 sherds of fuel ash slaq. 

2 " " furn<1ce linJn9. 

c 15 shen!c: of semi burnt clay 
2 fragments of sm.i. t:hinq slaq. 

R'l' Several fraC)ments of an iron objeclc ur bur were rebagged 

Fragments of burnt clay plus attached slag. 

Clinker 

Fuel ash slil'J plus furnace l.Ln.i.nq 

On some surf~c:es of the furnac~ lininq a very glossy 

black/green vitreous layer occurs. 



SD Fuel a~.;h sJ<~,_l, dild c>ne fLdlJlllt~nl ut ftn:nace linin!]. 

'l'he ftu~] a::;h ::.;Jd!J v1as cuvcrc:tl .Ln ]_Jarl!5 wi-th ct black 

vJtrccHls Ldyl:r ~=~Jmilar L-o tl!dt- :in l{'l'. 

SS 1 piec:" of turnC~cc lining, with ('?) possible tuyere 

mould ( rd'a'Jged) 

S'l' 

Smithing BlC~g. 

Fuel ash co lC~g C~nd furnace li.ning. 

the J1lack vitreous lztyer preset1t. 

The latter having 

Su 1 1' Cil<Jmen t of fuel ilsh c; lag. 

SX Two fragments of fuel ash slag and furnace lining. 

'l'A Note: card in the back says "!Jot:tom of furnace". 

C 20 fragments of fuel ash slag/furnace lining. 
c 
:J " " smithJng sli.HJ. 

l small hearth bottom (incomplete) 

1 large " " 

Dimensions of smithing bottoms. 

small bottom: 7cm x 5.5cm x Jcrn rnax depth, v1eakly magnetic. 

An acjglorneratecl appearance. On the underside, a large 

number of charcoal impru~:isions were present. 

Large bc,t tom: lOcm x 9 cm x 4. Scm deep. Non magnetic, 

a parti.ally vitrified up~er surface, and a centra]_ 

depression. The depression would appear to result 

from the hearth bottom beiny used acrai.n in that: the 

walls of tl1e central depression developed at a later 

stage on a. nonrvd. hemj spherical hearth bottom. 

TB Fuel ash slag. 
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nox FO--C:3 

F'l' Fuel ash sLt<J d!ld attached :slct<J (tlla<Jnetic) 

Smithin'] slaq. 

FW 1 small J:r:dLJment ot cinder. 

GB 1 fra<Jillcont of J:uel. ash slag. 

Several ~;mall fruqments of ci11derjslag. 

1 small stni.Lld.l!CJ btl!J, 

Smithing bun 7cm x 6cm x 3cm deep. Non magnetic. 

Vit:clfiecl in part.s, VJith a llirJh fuel ash content, 

givir1~ il cirJclct·y tl~LJE~~rance. 

GH 1 fraqmcnl <)!' sJni.Ll>ilFJ sla<J and fuel ash slag. 

(;}{ ]_ fra~JiliCIIt Ot ftlf'DdCf.~ 1Jni_Il0. 

St~Vr:>r<J.l tragm(~J'JLS uf cin(lcL. 

GL Sllldll frCt<JOH~nt c_)f Smi Lhin<J bun. 

GL ( 2) Fuel a>ih 'ilil<J and fur:nace lining. 

GM(4) Parl burnL clay/sdrld. 

Fuel ash slag (vitrified black and reel). 
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Cone· !.us ions 

The mate1·ial f:!lLo into four main 1:atcgorics. Firstly Fuel 

Ash slag, this can be associated 1-1i.th any ind11strial heating 

process, and could nJ so be associ:1 ted tvi th domestic hearths. 

The scc:ond group is Furnnce Lining, though tc nns 'furnace' 

the mateTial could derive from any clny lined industrial 

hearth or furnace. Selected sa111ples should he subjected 

to X-ray Fluorescc,JH:e, (not avai lablc at Aston, but both 

the A.~l.Lab and the department of Archaeological Sciences, 

Bradford University, have sets). X.lLF. could determine 

whether the linings were associated tvith ferrous or non-ferrous 

metallurgy. 

themselves. 

The third and fo11rth categories arc the slags 

The third group comprises the smithing bottoms, 

both complete and incomplete, and the smithing buns. The 

fourth group co111prises inc!ctcnninate slag lumps and pieces of 

clinker etc. 

In the third category (smithing bottoms and buns) the measure­

ments shmv that the major diameter of the bottoms is between 

7-lOcm, the minor diameter '/-9cm (with three exceptions, one 

0 r tvhich is incomp1cte). '''ht· depths of the bottoms tend 

,,i thcr to be about 3cm or abuut Scm. Tl1e l11rgest was 6cm 

deep but it is thought that the upper level of slag was 

superimposed. The sm.i thing buns arc more varied in their 

dimensions. The general smithing slag characteristics occur 

though the slags arc only weakly magnetic. This indicates 

a lack of pure 1ron or magnetite present in the slags, \vhich 

must therefore consist principally of cxtruc!cd tap slag. 

This may be indicative of the making of bloom iron, and not 

\v o r k in g i ron o b j e c t s . From impressions on tJH,, bases of the 



JH,arth bottoms <h:<t·co:~J 1·1<15 rJsed :rs ltwl. Tit<' ;;lags in 

gnJU[> 5 are simiJ;tr Ill lt'Xlttn~ lllld cltdra~...·tcri~;t.ics tG those 

o1: group 4. 

The clinkers arc due: to " higher aHtotmt of fuel ash being 

present in the sl<tg. 

In conclusion thcrefon; the :;1 ugs indicate a ferrous smithing 

process being carried out 011 the site. The similarity in 

the heurth bottOlliS s11gge,;t that they derive from one hcat·th, 

a ph:tse of hcarl11s. It ts probaiJir~ th:~t bloom iron Has 

\vorked on the site, <tnd oni)'" l11nitc:d <~mount of rmvorking 

of il'OJl ClCCUJ"illg. 

Scventl samples have· l>t:<!ll takt:n to IIston for further detnched 

study. Sho11ld this stll<l)' provide J'ut·ther significant infonHa-

tion it \vill be J'onliil'dcd to )'<JIJ <IS soon as possible togcthc1· 

If there are any l~uit!H:J j>Uit1ts th:tt need clarjfLcatiun please 

contact me at Aston UnivLt:;ity. 


