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Two Late Iron Age charcoal kilns from the Arlon forest

(Arlon, province of Luxemburg, Belgium)

1. Introduction

In 2017, an evaluation of the archaeological potential was
done of an area in the domain of the Arlon forest where a new
golf course was planned, 7 km south-west from Arlon (Col-
lette et al. in press). No archaeological features have been
found during this evaluation, although previous finds of Me-
solithic and Neolithic age have been reported from sites in
the close proximity, i.e. in the sandy part of the military zone
of Lagland (Noél 1977). In addition, an ancient land parcel
was identified on LIDAR images of the south of the domain
and a probable iron oxide exploitation in the southwestern
part of the area.

Early 2018, some small trial trenches were dug by the AWaP
in an area that showed high values of phosphates. In these
trenches, two large pits have been found that date to the late
Iron Age (fig. 1).

2. Description of the pits

Both pits contained nothing but charcoal and sediment and
were situated 68 metres apart from each other.

The first pit (pit 1/F1) had a rectangular outline (in horizontal
plane) with rounded corners. It measured 3,76 x 1,8 m and
had a depth of ca. 55 cm. It had a nearly flat bottom except
for the eastern part, where the bottom shows a depression of
ca. 50 cm diameter with a depth of 15 cm (fig. 2). The bottom
of the pit showed locally signs of rubification (fig. 2, layer 4)
visible as a layer of reddish loam up to 3 cm thick. The lower
part of the fill consists of a layer of nothing but charcoal frag-
ments, with a thickness of ca. 5 cm at the centre and which
increases up to 15 cm towards the sides of the pit (fig. 2, layer
3). On top of this charcoal layer, there was a layer of yellow

AI6M Wefgqery’ clfgiou suq 219l bebel2 gt TOI6 9T K

prown clay loam witn asn, charcoal and cnunks oI rupinea
loam (fig. 2, layer 1).

The second pit (pit 2/F2) was situated to the west of pit 1 and
showed an orientation perpendicular to it. The pit had an oval
outline (in horizontal plane), measuring 2,58 x 1,6 m with a
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Fig. 1. Delimitation of the domain of "Bois d’Arlon" and location of
the two pits (F1 & F2) in the domain ; 3 : zone of relief anomalies
and presence of iron rich minerals (Infography S. Leduc, AWaP).

depth of 35 cm. The base of the pit, especially the northern
part, showed signs of rubification, up to a few cm depth. Also
the sides of the pit showed some signs of rubification. Its fill
was more homogeneous compared to pit one, very dark co-
loured and rich in charcoal.

3. Charcoal analysis

samples from the charcoal

ponaoron v T cope Sieved (mesh size 0,5 mm)
ana me sievea resiaues were air-dried for one week. From
each of the dried residues, a minimum of 100 charcoal frag-
ments were randomly selected, independent of their size.
These fragments were identified using a microscope with
incident dark field illumination and following standardised
procedures (Gale & Cutler 2000). Identifications are based on
wood anatomy identification literature (Schweingruber 1990;
Schoch et al. 2004) and the anthracological reference collec-
tion of the Royal Belgian Institute of Natural Sciences.
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All studied charcoal fragments (pit 1: n=106; pit 2: n=103)
have been identified as oak (Quercus sp.). Except for one
fragment which was a piece of a charred twig, all analysed
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Fig. 2. Plan and section of charcoal kilns (Infography M.-N. Rosiére
& S. Leduc, AWaP).

charcoal fragments showed straight growth ring boundaries,
indicating that these came from stems and branches with a
large diameter.

4. Radiocarbon dating

From each of the two pits, a charcoal fragment has been dated
by radiocarbon analysis, performed at the Royal Institute for
Cultural Heritage in Brussels. The samples were selected in
order to avoid a possible old wood effect, i.e. a fragment of
charred sapwood from pit 1 and a charred twig from pit 2,
both oak (table 1). All dates were calibrated with OxCal 4.3.2
(Bronk Ramsey 2009) using the Intcall3 calibration curve
(Reimer et al. 2013).

The radiocarbon analysis resulted in a date of 2146 + 26 un-
cal BP for pit 1 and 2118 + 26 uncal BP for pit 2. Calibration
of these dates results in an age probability distribution be-
tween 355 BC and 292 BC (24.9%) or between 231 BC and

91 BC (70.5%) for pit 1 and between 334 BC and 330 BC
(0.6%) or between 204 BC and 52 BC (94.8) for pit 2 (fig. 3).

5. Interpretation

The two excavated pits in the Arlon forest show a lot of simi-
larities with other pits that recently have been excavated in
NW Europe and that have been interpreted as charcoal pit-
kilns, structures that were used for the production of char-
coal. These pits are all shallow pits with a flat bottom and
straight vertical sides and have a charcoal layer at the base of
their fill. Other characteristics are the absence of both animal
and human bone, ceramics and other artefacts, and thermally
induced rubification of the surrounding sediment along the
bottom and sides of the pit (e.g. Groenewoudt 2005, 2007;
Groothedde 2013; Marinova & Deforce 2014; Deforce et al.
2015, 2017; in press; Danese 2015). Almost all pit-kilns da-
ting to the Iron Age, Roman and Early Medieval period have
arectangular outline and pit-kilns dating to the high medieval
period show a circular outline (Groenewoudt 2007; Deforce
et al. in press). From ca. 1200 AD onwards, charcoal produc-
tion was done in above ground mound kilns (e.g. Deforce et
al. 2013).

Another common characteristic of charcoal kilns is the (al-
most) monospecific charcoal assemblage of their fill, with
mostly oak (Quercus sp.) or sometimes beech (Fagus sylva-
tica) being to single or very dominant wood taxon (Marinova
& Deforce 2014; Deforce et al. 2015, 2017; in press, Gasc et
al. 2018). This is most likely the consequence of selection of
wood species that produce high quality charcoal, especially
as most of the charcoal produced in these kilns must have
served as fuel for iron melting, a process which requires high
temperatures (Gale 2003).

There are very few finds of Iron Age charcoal kilns up to
know and all of these date to the Late Iron Age. In Belgium,
there are some Iron Age pit kilns that have been found in Roe-
selare and Staden (Beke et al. 2017; Vanhoutte 2018) . In the
Netherlands, Iron Age pit kilns are known from Anloo and
Heeten (Groenewoudt 2005; Van der Velde 2007). In France,
Iron Age pit kilns have been excavated in Saint-Martin-d’ Ary
(Charante-Maritime), Enversin (Rhone) and Ille-et-Villaine
(Mans) (Gasc et al. 2018; Lurol & Cabanis 2012; Vivet 2007).

6. Conclusion

There are many remains of mound kilns present in the Arlon
forest, but these probably all date to the end of the 18" cen-

Feature Sample Lab-code Age (uncal BP) Age (cal BC, 2 ¢-range)
355 (24.9%) 292
pit 1 oak (Quercus sp.) charcoal (sapwood) RICH-26376 2146 +£26 231((70 502 )91
334 (0.6%) 330
pit 2 oak (Quercus sp.) charcoal (twig) RICH-26377 2118 +£26 204((94_;;)) 52

Table 1. Results of the radiocarbon analysis. Calibrations were done with OxCal v4.3 Bronk Ramsey (2009) using the IntCall3 atmospheric

curve (Reimer et al. 2013).
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Fig. 3. Multiplot with calibrated age distributions (95,4% probability range) of pit 1 and 2 from the Arlon forest (OxCal v4.3 Bronk Ramsey

(2009); IntCall3 atmospheric curve (Reimer et al. 2013)).

tury, when iron was already produced on an industrial scale
in the region, but before the largescale exploitation of fossil
coal (Hardy & Dufey 2015). Relief anomalies observed on
LIDAR images of the southwestern part of the domain of the
Arlon forest (fig. 1. 3) coincidence with the superficial oc-
currence of iron rich minerals which are known to have been
exploited in the region at least from the 17" century onwards
(Denayer 2011).

The two probable charcoal pit-kilns described above now in-
dicate that iron production in the region might have started
already during the Late Iron Age, although the remains of low
furnaces, which were used for iron production during the Iron
Age, have not been found.

Late Iron Age sites and structures are rare in general in the
southern part of the province of Luxemburg, and the most
frequent are remains of fortifications and funerary sites. The
two probable charcoal production kilns are the first indica-
tions for artisanal activities during the Late Iron Age in the
region.
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