iSSP ——

ANCIENT MONUMENTS LABORATORY

REPORT
3967

Mt

SERIES/No  c.irzacron
AUTHOR o O HelDonnell

TITLE




A /Q/v?‘ 39+

ARCHABOMETALLURGY GROUP, UNIVERSITY OFWASTON IN BIEMINGHAM.

Report on slags examined at Verulamium Museum, 5t,. Albans,
Herts on 1Oth November 1980,

Excavation: Verulamium 76.1 (Changing Rooms).
(Box AA-TM)

Al Cinder

AC(5) Cinder with a highly vitrified surface.

AH Smithing Slag, - non magnhetic.

AL Fuel ash slay but with a high iron content.
ED " " "

DT Not slag - burnt chalk?

Lp Burnt clay with attached cinder.

ER Fuel ash slag

FJ iron object,

FO 1 fragment of burnt clay.
1 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,

Slaqg:

Three samples have been taken to Aston. The first is an
incomplete smithing bottom, measuring lOcm x 7cm (incomplete}

x 3cm deep. It is non-magnetic, and has a typical agglomerated

appearance,

* The codes used are those of the excavation layer or feature
numbers., The code is followed by a description of the material
in each bayg, and includes a fuller description of the slags.
The dimensions ¢t hearth bottoms or buns is as follows:

Major diameter {cms) X minor diameter (cms) X depth (cms)




The second sample ds o a ‘typical' piccee of the remaining

slag (sce litern).,

The third sample is similar to o Fuel Ash Slag, though
corrosion products do suggest that it wmay have been

associated with non ferrous metallurgy.

The bulk of the slag is nol typical of smithing slag in
that it is non magnetic, Maynetism is expected from two
sources in the smithing process, Principally from the
inclusion of pure iron, (or alloys of iron) in the slag
derived from the bloom ur worked tool. Secondly due to
the presence of magnetite, associated with hammer scale.
In many cascs the common "ayglomerated" appearance of

smithing slag is absent.

Some of the smaller piceces may be heavily corroded iron
objects, for example the piece marked by a white chalk

dot could be an object,

I Several fragments of poorly burnt clay.
1 iron object (?)

1 smithing bLottom

Smithing Bottom;
This example measures 8om x 8om x 5cm deep. It ig weakly
magnetic over parts of its surface. The upper surface

is covered by an intermittent vitreous layer.

M 15 fragments of furnace lining/fuel ash slag.

2 smithing bottoms plus other smithing slag pieces,

smithing Boltoms and slags:

One of the bottoms is incomplete the other measures l0cm x
9 cm x 3em deep.  From the apparent density of all the
slags they contain a high percentage if iron, though not

in a magnetic form.



Mo s e

JdV 1 fragment of fuel ash slag,

1 piece of slayg

Slag:
The slay would be better described as 'cinder', since it is
highly gassed and would appear to have a high silica

content.,

QK 4 fragments of fuel ash slay and or furnace lining.
1 piece of cindery slag,

1 smithing bhotkom,

Slag:

The cinder/slaq is similar to that in JV., though in this
case it is weakly magnetic. “7The smithing bun measures
lO0cm x 8cm x 6cm deep. 1t is weakly magnetic, The upper
exterior surface shows an agglomerated appearance, while
the lower surface has iwmpressions of fibrous organic

material,
BOX JO-RE

JO Iron object

NI Smithing slag - not maynetic (removed to Aston)

OG 1 piece of fuel ash slag.

1 piece of smithing slag () It has a high iron content,

and could be a highly slajgged bloom fragment.

D Fuel ash slay, - metallic grey vitreous surface -
possibly non-ferrous,

Py Furnace lining with attached slag.

0B Slag - has an upper 'run' surface but internally shows

smithing slag characterictics.
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Ywo smithing hearth bottoms bholh weakly magnetic,

dimensions 8.5%em x 6, 5cem % Sem deep.

Jooom x4 em (incomplete) x 3. 5cum deep.

The exposed scction in the broken sample shows the charcoal

as the lowest layer of the smithing bottom., (This sample

has becn tuken to Aston).

Two smithing buns,

dimensions 6 cm x 4 ocm x 3 cm deap,

4.5cm x 5 com o x 2 cm deep.

Both samples are non magnetic, though have a relatively

high density.
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fragments of fuel ash slay

" " furnace lining.
small fragments of smithing siag.
smithing bun

fragment of furnace lining with atiached fuel ash slag,

the corrosion products etc. suggest it could be the result

of lead working,.

Smithing bun: Not magnetic, no definative shape.

dimensions 6.5cm x 5,5cia x 4dem deep max.

BOX RS/RT - TB

RS /RT

RT

2

2
C
2

A crucible fragment and irvon object were rebagged
sherds of fuel ash slag.

" " furnace lining.
15 sherds of semi burnt clay

fragments of smithing slag.

Several fragments of an iron objecl or bar were rebagged

Fragments of burnt clay plus attached slag.

Clinkerx

'uel ash slag plus furnace lining

On some surfaces of the furnace lining a very gloussy

black/green vitreous layer occurs.
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Fuel ash slagy, and one fraguwent of furnace lining.
The fuel ash slag was covered in parts with a black

Vitreous layer similar to that in RT,

1 piece off furnace lining, with (?) possible tuyere
mowld (rebagyged)

Smithing slag.

Fuel ash slag and furnace lining., 7The latter having

the hlack vitreous layer present,.

L ¥ragment of fuel ash slay.

Two Ifragments of fuel ash slag and furnace lining.

Note: card in the back says "bottom of furnace™.
C 20 frayments of fuel ash slag/furnace lining.
5 " " smithing slag,

1 small hearth bottom (incomplete)

[E} "

1 large

Dimensions of smithing hottons.
small bottom: 7cm x 5.5¢m x 3cm max depith, weakly maygnetic.
An agglomerated appearance. On the underside, a large

number of charcoal impressions were present.

Large bottowm: lOcm x 9 cm x 4.5cm deep. Non magnetic,
a partially vitrified upper surface, and a central
depression, ‘l'he depression would appear to result
from the hearth bottom being used again in that the
walls of the central depression developed at a later

stage on a noxmal hemispherical hearth bottom,

Fauael ash slag.



Box FO-GS

| Two fraguents of cinder and fuel ash slagg.

T Fuel ash slag and attached slay {(magnetic)

Smithing slag,

FW 1 small fragment of cinder.

GB 1 fragment of fuel ash slag.
Several small fragments of cinder/slag.
1 small smithing bun,
Smithing bun 7om X 6cm x 3cm deep., Non magnetic.
Vitrified in parts, with a high fuel ash content,
giving a cindery appearance.

GH 1 fragment of wswithing slag and fuel ash slag,

GK 1 fragment of fournace lining.

Several L[ragments ol cinder.

GL Small fragment of Smithing bun,

GL (2) Irael ash slag and furnace Lining.

GM(4) Part burnt <¢lay/sand.

GS Fuel ash slag (vitrified black and red).



Conclusions

The matevial falls into lfour maln categorics. Firstly Fuel
Ash slag, this can be associated with any industrial heating
process, and could also be associated with domestic hearths.
The second group is Furnace Lining, though terms 'furnace’
the material could derive from any clay lined industrial
hearth or furnace. Sclected samples should he subjected

to X-ray Fluorescence, (not available at Aston, but both

the A.M.Lab and the department of Archacological Sciences,

Bradford University, have sets). X.R.F. could determine

whether the linings were associated with ferrous or non-ferrous

metallurgy. The third and fourth categories arve the slags
themselves. The third group comprises the smithing bottoms,
both complete and incomplete, and the smithing buns., The

fourth group comprises indeterminate slag lumps and pieces of

clinker etc.

In the third category {(smithing bottoms and buns) the measure-
ments show that the major diameter of the bottoms is between
7-10¢m, the minor diameter 7-9cm (with three exceptions, one
ol which 1s incomplete). The depths of the bottoms tend
either to be about 3cm or about Scm. The largest was 0Ocm

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

superimposed. The smithing buns are more vartied in their
dimensions, The general smithing slag characteristics occur
though the slags are only weakly magnetic. This indicates

a Yack of pure iron or magnetite present in the slags, which
must therefore consist principally of extruded tap slag.
This may be indicative of the making of bloom iron, and not

working 1ron objects. From rmpressions on the bases of the
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hearth botroms charvcoal was usced as tuael, The slags 1n
group 5 are similar 1o textore and characeceristics to those
of group 4. The diftercence being that they have no form.
The clinkers are due to o higher amount of fuel ash being

present in the slag.

In conclusion therefore the slags indicate a ferrous smithing
process being carvied out on the site. The similarity in
the hearth bottoms sugpest that they derive from one hearth,
a phase of hearvths. 1t is probable that bloom iron was
worked on the site, and only a pimited amount of reworking

of iron occuring.

Scveral samples have been taken to Aston feor further detached
study. Should this study provide further signiticant informa-
tion 1t will be lTorwarded to you as soon as possible together

with a tull chemical analysis,

I there are any turther potnts thae need claritfication please

contact me at Aston Unlversity.



