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Ironworking slag was recovered from the orimary ditch—
+1ll, and was probably contained within the rampart construction.
Thie suggests that the slag derived from an early period 1n the

aceupation of the site, possibly Fifth or SBixth Centuwries B.C..

Stag Marphology
f sample of the slag was retained with other finds in  the
Fusem. It consisted of a single large lump and several smaller
preces, ( alsc several pieces of burnt stone and fired clay). aAll
the lumps of slag showed the characteristic ropey tesxture of  tap
or  Filowed slaa. fhe large piece had been accessioned by the
Museum  and could only be sectioned at  an exlremity, and no
tracture surface could be prepared.
Mineral Texture
A flowed spur  was sectioned and prepared in the usual
MSer . The polished section showed an uncharacteristic micro—
structure. At low power { X100 3, the structurs appeared fo be a
glaszsy phase containing  about 18% of & mineral that was not
recognl sable, ad  had no cryetal form, there were also & 2 fewo
sphercidal vessicles present. At hicgher magnification { X400 ),
fie  alassy phese reszolved Inlo & very +ine  lath  orystaline
sirurivre and & glasey phase i which the larpe s=ized mineral had

S Triee sl s duir e i w2t trost fhe olao Rad o0nded



vErY rapidiv,  Lhe extrame finenegs.of the structure waz due, 1m
part, to the csection being from a spur.
Chemical and Mineral dnalyvees

o

X—Ray Diffraction fAnalyvsis ( using Cobalt radiation ), ot

the polished specimen produced & pattern of stirong Favalite peaks

1

and a single fuartz peak, no iron oxide was present, Table 1.

I

ThaRLE T X-RAY DIFFRACTION FPATTERN (d-sparings, relative peak

intensities in bhrackets)

Farthingstone siag Chaartz Fayalits
F.07 At
(&)
.58 D034
(1O (100
2.82 R
(G0
DLUE7 25
(7
2,51 a0
{100:)
.78 ) 1.77
(70

The sSpEClmen  wWas }analysed on the Scanning Electron
Microscope with an attached Link Gnalyeis System. Bulk analyses
using & raster scan at magnifications of about 200 Limess were
successtully  ebtained, but i1ndividgual spot analvses of  the
crystalline and glass phases could not be obtained  without

impinging  on the other phase dus to the +inensss of the

-
r+

structure. Bulk eanalyses of three different areas o he sample
are shown in Table I11. The resulis show hkigh alumina and silica
contents and a low lron oxide content. A theogretical minmeral

zssembl age calculated from Lhe analvses gives the major  minsrals

present  as Ferrositite § CreG.25i0 3, Orthoclass ¢ EALG 38D

¥, Hercvnite i FeD.Al O Paand Cuartz (G0 Y. The maior
codpionent de Ferrosilite which s fayvalite saturated willhy s1lica,
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v diffraction zhows that saturstion did mot  ocouwr and

excess silica and aluminium component was

the glas=s. This is in aggreemsnt with the mineral

resulis f

oxides,
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rom rapid cooling, and hence impeeding the diffusion of
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iz not possible to determine the ore souwrce +from the

analveis ( sg S.Fells 198% )., It is also probable that

are sources wetre exploited, eo ironstones

amd  glacial

The analvsis would indicale an ore low in alkali metale

{ potassium  and calcium @, and hioh in &luming,
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the clay fwnace lining. The ore also contained & low percentage
of manganes=e.

The larger phazselinclusion obzerved in the optical study
were also analysed ( Table 11 ). These show the inclusion to be
predomi nantly iron owxide, prohably in the form of Meognetite (

Fe O ) rather than Wustite (Fell), containinpg sluminium silicates

304
teg Hercvnitle), and Uivite, ( 2Feb.7i03 . The presence  of
Magnetite indicates insufficient reducing conditions during

smel ting, or, more probably, some oxidation during tapping.

TABLE i11 FARTHIMNGSTONE. AMNALYEES OF INCLUSION/FHASE

(WEIGHT % OXIDE
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1 = a
Ha 0.5 L2 0.1
Ma Q.4 ' 0.0 (e O
(233 G.8 7.8 7.2
51 1.4 i.&6 i.g
F .0 0.0 0.
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CONCL LS TON

The slag retained From the excavaelion is smelting <iag
geriving from & tapping fuwrnace. 1t is th&?e%ore the earliiest
sevidence +for tapping fuwnaces in Bri%ain. The =lag has an
uncharacteristic mineral tewtuwre, wWwhich with the discrepancy
between the abserved and caloulated mineral compositions indicate
very fast coocling. This results in part from the limitations of

sampling.
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