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Examination of clags and furnace material 

fro In ';lunboroup;h, .. ·.Jilts. 

Ex Hike Scone, Svlindon l1USeUIll. 

'1'his is the second report on Hlaterial from this site. 

The, i'irst embraced the :iron Hork 11hich is nOl'I considered 
, l~ 

to be both Homan aDd .ilodiov~l. L'lle slag" which is the 

subject of this re port is all "toman and falls into t,hree 

periods; I, AD 50-80; II, AD 80-230; and III, AD 230-400+. 

" (A-J Tables 1 and.2) 
'l'he material exw.lined came from nine boxesiwhich h1l;d 

been previously examined and v/eic;hed by 1'I.S. After \~eighing 

the various catec;ories, Gypical pieces had been put to 

one side for uy exalJlirw~ion frOid which I removed three 

pieces for electron probe analysis. 

Identification. 

The list of B?uci.ncl1s examined and the results are 

given in Table J. 

'.1'he majority of t;"(; uaterial was furnace bottoL1s from 

srni thing. So.,.o of' ',:.;hoSG 1,rlCre very ~licely shaped, plano-convex, 

9 em diu x J c~ tllick. Much of the rest was pieces of 

thes~. "aterial v;I1ich could have been from slaelting was 

in v8ry silOrt s11;"p1y. 

'1'11e furnace lLl.Ln'; 'das clean and hud no slag accretion 

which sUGsests th0t ie was fro~1 clay-lined smithing 

furnaces. J'here viaS one tuyere fraSlilent \~hich indicated a 

bore of 2.5 elfl or 30. 

Results of l;lectron~~obe anulysis (Ei'iPA). 

The r(,sults on ~ho ~hree pieces selected are given 

in Table 4. Tilose give raster analyses on areas about 

200 1M square, a"d spot unulyses on discrete phases. 

[lOrn,ally sla~~0 c,u ,I;i,in fayalite-type crYBtalline phases 

(high iron olivincs) and ~lasses which usually contain 

t~le all-:::alis :.1.1u ... ina 0.]1(1 lime as \"loll as some of the 

silica.These ~ro o;~en referred to as anorthite. It would 
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seem that IfrOst of ehe GaO in spocialen I lVas contained 

in another crystalline ph,?se - perhaps a lower-iron 

olivine. This l'huse shovled tho pref:lellCe of copper and 

,it suggests that the smithing heurth was occasionally 

used for copper-base metals. This DFB had been made from 

iron with a 10\11 phosphorus conl~ent. '£his piece of slag 

was quite budly co:crodod and consistent readings would 

not be expected. 'r11e ))'eO readinf~s in three raster 

analyses were 644, 72i5 and 59. '7;:, reflecting attack 

and/or deposition. 

In contrast, specimen 2 \Vas a very dense piece of 

(?) tap slag with a consistently high ])'eO content 

confirming the existence o:t' \,;t!sti te as a separate phase. 

Again the phosphorus coni;ent is loVi which f:luggests that 

even the wood ash heed a 10\,1 phof:lphorus content, i. e. "iaS 

debarked before coaling. 

Specimen 5 was a better SHB, dense and uncorroded. 

111he three rust,e:c anal:!ses shov.J sood aGreement. ~,'Je have 

enough CaO and ;,12°3 
to form anorthite and the iron content 

is low enough to inhibit the for'']eetion of Ivustite. But 

the P205 cOjYi~ent is different ,(rom specimen 1 and either 

the iron CCH,le ]':[,01,1 a different source (ore with 2. 0~.J 

P20 5) lor a diJfe:ccmt cl18,rcoal I'li[;11 more bark was used. 

',Ie do not Jet have Jiluch ini'or,iiation on -(:;he relative 

contribution of s'iJ]ltin,i slag Olnd other inputs in smithing 

but one \'iould "xpect u dilutioll of the P20
5 

by 50;6 unless 

sowe en"i;ercd 1':C0>11 the charcoal. 

Conclusions. 

'J'his I;,uterial Vias J:los'cl;y [;ile product of l3H1ithing 

op~r:J.tions. 'LItle pO::::i..=Jlble f3i.iel t;in;~; slag came from low 

phosp!lOrus orei3 ",'he ue cal SHli thed \vas probably also from 

10\1 phof3phorus Ol,es und all ,'lori, Vias carried out with 

charcoal as fuel. 

The Bi:08 of the -":HlJ s sUC,~ests rclaliively slaall 

furnaC(Js OJ:' "(re,c}U81lG rc"ioval or the slag accumulations 

in the ::',OlJ tOlfl. 

April 1 )(U. 



A 

B 

C 

D 

,E 

F 

G 

H 

J 

Total 

Table 1 

Wanborough - Weighte of Slag from Boxee A to i. (1$) 

I II 
5)-80 AD 80-230 

Slag 0.02 

Slag 0.25 Slag 2,5) 

Slag O.ll Slag 0.10 

Slag 0.36 Slag 2.62 

III 
230-400 + 

/11:_ Slag 3.0 

. Slag 1.05 

elag 2.62 
F.L. 0,01 

Slag 6.03 
F,L· 0.02 

Sl~ 8.68 

Slag 6.68 
F • .L. 0.07 

Slag 1.00 
F.L. 0.02 

Slag 1.56 
F.L. 0.04 

Slag 0.47 

Slag 31.09 
F.L. 0.14 



1966-68 
(E. Greenfield) 

1969-70 
(J.Wacher) 

Total 

Table 2. 

Total slag weigh!;s - kg. 

Wanborough - 1966-1970 

Periods I and II 
:JJ- 230 AD 

Slag 

F. Lining 

Slag 

F.Lining 

Slag 

F.Lining 

3.60 

3.60 
nil 

Period III 
230- 400 AD 

4.01 

1.34 

34.63 
0.20 

38.64 
1..54 
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Box 1. 

Box 2 

, . 

Box 3 

.box 4-

:::lox 5 

." .. ~ .... 
''': 

Table 3. 

Wan 68 

1355 SLlO dard grey floor 01.' furnace lining. 
193 Han 393. SL5Heavy vitrified furnace lining 

and slag. 

191 

192 

Wan 391. SL3 

Wan 392. SL4-

Large tuyere fr~gment, 2.5cm dia. 

Hather large flat pieces of furnace 
lining, well vitrified, with no 
accretion. . , 

194- Wan 395 SL6 Thin,· dark grey piecepf furn.lining 

190 \~an 390 SL2 A slaggy hollqw ];>all·. wi th a hole. 

~/an 62. JSW 
D VII (1) Two pieces of sIfiithing i'urnace bottom (S:b'B). 
D VII (1) Que very heavy piece of S:b'B (high iron cant. : 
D IV (1) One S.b~B • 

D IV (13) An ar'iorpholls lump of slag; could be a SFB, 
if so a very large one. Another small piece 
0.[' t; he 3urne. 

Jan 69 
C VII (1) 

C XIII (1) 

B IV (1) 

B VIII (3) 

C VIII (1) 

Two pieces of and one almost complete Sl!'B 
vlell glazed on the top surface. 
Oue piece of slag. 
One dribble of slag 
One piece of unidentifiable slag. 
l!'urnace lining 

B II (5) Slag 
C XIII (1) A small piece of slag 
C XIII (1) Fired black clay 
A IX (1) A sr"all piece of slag 

\Ian 70 
J VII ( .3 ) SI!'J3 

F I (i1-) 

\Jan 70 
H VI (1) 
F I (/1) 

H VI (11) 

H I (1) 

.E' I (/1) 

G VII (11) 

JblOrpilOus slag mostly SFB IS 

1'1ore amorphous lumps 0:(.' slag with some 
clwrcoal. 
Sl!'Il 

1<'lal; plate of slag could be from smelt;Lng • 
a heavy dribble; could be tap-slag. 
A nicely shaped 81m. 

., 
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Bo:x 6 

BO;lC 7 
1 ,', 
, / 

Box 8 

I.;ox 9 

Table :t· (cont. ) 

1967. 814-. 58;)1. SIJ 14-. 

1966 B 130/2 SL 5 

SllB 

A piece of slag. 

196'7. 828. 5051 SL 15 (tl28) Heavy tap slag with Ivhite 
clay attached. Anal. T.2. 

1966. 1396/2 SL 4-. A small 81m 

1966. J351/2 SL 1. -'tough? furnace slag. 

1967. \1an 338 Bag 156. SL 6. Probably part of SFB. 

Wan 34-57 (59'?) SL 10. Two very nice SFBs. _ 

Wan 70 F.l. (5), (6). A nice SFB~ Anal.T.2.(9cm ,dia>)c]ithj 
" 1967. 808 Wan 5779 SL 13. An amorphol).s piece of slag.; 

Vlan 70 G II (5) Vitrified. furnace lining. 

Wan 70 FlO) A large amorphous slag lump. 

Ivan 69 E I/III (2) An amorphous slag lump, could be 
tap slag. 

Ivan 69 E VIII (2) " 1/ 

Wan 69 E IV (2) (201) Probably a piece of a large SFB. 

ivan 69 B VIII (1) Run slag. 
- \'Jan 69 E X xx (2) Probably a piece of a large SJ?B. 

Vlan 69 CXII (1) An altlorphous piece of slag. 
,Jan 69 Dr (6). A nice piece of hard charcoal (kept). 

~"an 69 EX (2) ~\1V0 small pieces of run slag. 

Vlan 69 AI (3) S1!'B 22 

dan 69 :1111 (2) An S1!'.!'i?J:j...cm diam and 5cm deep. Anal.T • .!!. 
(in ",ieces - unusually large for a smithing hearth bottom) 
\'ian '70 GIl An SHE and an amorphous piece of slag. 

Vlan '70 HV (1) '1.1wo amorphous pieces of slag; one large. 
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'J.'ab1e 4. ENPA of ,Ianborough slat's. 

Spec. 

;!!'eO 

8i02 
CaO 

A1 203 
;'lnO 

l'igO 

K20 

Ha20 

3°2 

'I'ota1 

1 

Corrode<l. sl!'B(?l 
1969. A III 2 

AD 230-400+ 
Ras~* Glass Iatal 

23.6 

6.0 

2.0 

nd 

1.0 

1.2 

nd 

nd 

nd 

'38.2 

12.3 

46.9 

1.8 

18.3 

nd 

nd 

nd 

nd 

'35.3 

48.2 

30.2 

18.2 

nd 

nd 

0.4 

nd 

nd 

nd 

O.j 

'37 .8 

nd - rlO~ Je~ected 

~ not sought 
* Hast Raster, 200 pm 

2 3 . ~ '.' 

Dense tap fl1ag 
1967. SLI5 

Dense SFB 1970,y:t,: 
(5) (6) , " ' 

Hast. 

'76.2 

13.1 

nd 

nd 

1.2 

nd 

nd 

nd 

95.6 

/' 

Glass 'Hast. Rast. 

41.4 

6.8 
I 

,57.1 
"" - I . '. ~;" 

.24.6 

8.6 

8.2, 

; , 
53.0 

27~? 

8.1 

nd , , nd',ild' 

nd 0.6 0.5 

4.8 1.7 1.6 , 

nd nd nd 

nd 0.2 0.2 

0.3 1.0 0.9 

93.2 102.0 99.5 

Hast. 

0.4-; 

l'Q 
, ; !-' 

n,d 

0.,2 

1.0 

100.0 

,. 

" 


