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Evaluation of slag from Celbridge Site 5,
County Kildare (01E0306)

Dr T.P. Young

Abstract

Slag from Site 5 at Celbridge was derived from three furnaces and
shallow pit. The slag assemblage from each of the furnaces was
similar, and indicative of iron smelting. The truncated furnace bases
were largely filled with smelting debris, including fragmented slags,
charcoal and clay. It is likely that only the basal charcoal deposit
represents an in-situ deposit associated with furnace use (rather than
disuse).

The slag assemblage bears close comparison with those from
Tullyallen and Carrickmines. Like those assemblages it is interpreted
as being derived from iron smelting in a low shaft slag-pit furnace.
There are, however, a few notable differences with those other sites,
notably in the abundance of a low iron, resinous-appearing slag, and

in the narrower and deeper form of the slag pits.
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Description

The furnaces and their fills

Three furnaces were found in Celbridge site 5, each
with steep to vertical, or even overhanging sides. The
precise profiles are difficult to interpret since the
feature sections and profiles give slightly conflicting
evidence; mainly because it is not clear how the
recorded furnace linings relate to the natural and to the
supposed cut.

Nonetheless, the interior sizes of the furnaces are
apparently all of the order of 0.28 - 0.30m diameter,
and with depths ranging from 0.17 to 0.27m below the
level of truncation. Each of the furnaces contains
multiple fills, most bearing some slag. In each case the
basal layer was dominated by charcoal, and it seems
likely that this layer at least is in an in-situ deposit
related to the use of the furnaces.

The slags

The slags can be divided into five main categories,
although some pieces may include material of more
than one category:

Firstly there are dense slag prills, flows and blebs,
including small coffee-bean sized spheroids. These are
fayalitic slags that have flowed well. Several pieces
show this class of slag descending and then flowing

along the furnace floor. Some large blocks of this type
are suggestive of accumulation at the foot of the wall
below the blowing hole.

Dense slags of the first class are gradational into a
second group of slags, the dominant group, which also
show flowage, some having reached the furnace floor,
but which are of a slightly lower density and which
have a paler, browner colour with a resinous lustre.
The group also includes material interpreted as
accumulating at the foot of the wall. The material in this
group tends to occur in larger pieces than that of the
first class.

A third category of slags is provided by those with
abundant charcoal inclusions and a granular texture.
These materials (equivalent to those in the main slag
block in the Tullyallen furnace) are rather rare.

The fourth class of slag is provided by material which
is typically associated with a white ash. Some of these
slags contain abundant fine organic material, some
may show dark iron oxide patches, and the slags
themselves are brownish. It is possible that this class
includes some part-reacted ore.

The final class of slag is material derived from the
furnace lining. Most of these are small fragments of
fired clay with a pale grey colour, and probably derived
from the basal part of the furnace. Some pieces,
however, are more oxidised and may be derived from
the superstructure. One piece shows a significant slab
of vitrified internal wall, from a level above the
blowhole.

Interpretation

A full discussion of the implications of the iron-smelting
slags from this and other recent sites is presented in a
separate report (Young 2003b). That report draws
parallels and comparisons between the material from
Celbridge and that from Carrickmines (Young 2003a)
and Tullyallen (Young 2003c).

The Tullyallen furnace was apparently abandoned with
its last slag still in-situ, and so provides a basis for
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interpreting this slag assemblage. There is little slag
here which corresponds to the textures of the material
comprising the main slag block at Tullyallen. In East
Yorkshire, Iron Age slag dumps are known which
comprise almost entirely of the large slag blocks from
furnaces of this type. It is possible to speculate that a
similar disposal of the main, large slag blocks may
have taken place away from the furnace at Celbridge,
and that the deposits recovered represent the “fines”
from the cleanings of the very basal part of the slag pit.

The slag recovered does not appear to be in-situ. The
large block of slag tentatively suggested to be in-situ
by the excavator (Furnace 2, context 40) in fact
appears to have originated at the foot of the wall, and
is therefore displaced. It appears likely that the
deposits within the furnaces may largely be of slag
dumped into the furnaces.

One rather bizarre, but in-situ, material, is the slag flow
recorded as Furnace 1, Find 1071. This rivulet of
dense fayalitic slag was found extending at depth away
from the furnace base. This flow must have penetrated
along a void such as a root- or animal- hole. It appears
very unlikely to have been deliberate.

The appearance of the main class of slags at
Celbridge, with its low density, brownish colour and
resinous lustre, differentiates this site from other
bloomery sites. The site is also differentiated from
Tullyallen and Carrickmines, in having apparently
narrower and deeper furnaces. The significance of
these differences should be investigated as part of the
aims of the follow-up analytical programme

Further work

It is recommended that additional analytical work is
undertaken to determine the mineralogy and chemical
composition of the main slag classes and components.
A programme of work including the preparation of
polished blocks for examination under the analytical
SEM (3 samples), together with elemental analysis (6
samples), should be undertaken to characterise the
material and permit is comparison with other sites and
provide data for provenancing the ore source.
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