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A late Iron Age charcoal-rich pit from Lierde - Kloosterstraat
(prov. East Flanders, Belgium)

 1. Introduction

During an archaeological salvage trial trenching campaign 
preceding the construction of a rainwater buff er basin in De-
cember 2024, conducted by SOLVA on behalf of the commu-
nity of Lierde, a charcoal-rich pit has been excavated (Savels 
& De Graeve 2026). In this paper, we report on the results 
of the anthracological analysis and radiocarbon dating of the 
content of this pit and discuss the functional interpretation of 
this feature.

2. Site location

The site is situated in the Kloosterstraat in Sint-Martens- 
Lierde (prov. East-Flanders, Belgium), close to the modern 
center of the village (400m), which moved in the early 19th

century ca. 1,2 km to the east from the older village center 
(De Graeve 2024). The project is situated on the edge of the 
alluvial plain of a small stream called the "Larebeek". Soils 
are very wet to moderately wet loamy soils with a gleysolic 
profi le (Adp) (fi g. 1). During a campaign of manual auge-
ring, preceding the excavation of the trial trenches, soil oxi-
dation phenomena were observed. These were present in all 
boreholes and throughout the entire soil profi le, indicating 
important fl uctuations of the groundwater level throughout 
the year. Land use of the project area preceding the excava-
tions was grassland. With the exception of the charcoal-rich 
pit, only a few undated archaeological traces have been 
found during the trial trenching campaign(Savels & De 
Graeve 2026).

3. Feature description and fi nds

The pit PS1-4, had a rectangular outline (ca. 3 m x 1,7 m) 
with rounded corners in the upper level and sharp corners 
near the bottom of the pit (fi g. 2). It had  a fl at bottom and 
straight, almost vertical sides. It was preserved c. 70 cm be-
low modern-day ground level. Two layers could be discerned 
in the fi ll of the pit.

The top layer of the pit (PS1-4) consisted of back-fi lled soil 
and had no traces of in situ burning (+-50 cm thick). It con-
tained a large number of pottery fragments. This layer co-
vered a layer of charcoal (PS1-7) on the bottom of the pit. 
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This lower layer had a thickness of c. 10 cm and contained 
only charcoal. The edges and the bottom of the pit showed 
traces of in situ burning.

Fig. 1. Location of the site on the digital elevation model.

Fig. 2. Cross section (top) and horizontal plane (bottom) of pit PS1-
4 during excavation.
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In the top layer, 127 pottery fragments were found, origina-
ting from at least 4 individuals. Most of the fragments come 
from a large brushed pot with comb marks and an outwardly 
curved rim (fi g 3.1). The pot is smoothed at the shoulder and 
the bottom and has a groove on the shoulder. This type of 
pot shows close parallels with assemblages from the late La 
Tène C2 and D1 excavated in Flanders and Northern France 
cf. Buchez 2011: 327. Type 22.21; Verbrugge et al. 2021 fi g. 
88.13: 200 BC-40AD. There is another pot or storage vessel 
with a distinctive groove on the shoulder (fi g 3.3), a S-shaped 
pot (fi g. 3.2) and the lower part of a pot with fi ngertip prints. 
This decoration is common during the early stages of the La 
Tène, but is also (rarely) seen in contexts dating back to the 
late La Tène and early Roman period (De Clercq 2009: 419). 
About half of the largest vessel was preserved in the pit (fi g. 
3.1). The other vessels were highly fragmented with only a 
few remaining shards. None of the pottery fragments showed 
signs of burning.

4. Charcoal analysis and radiocarbon dating

4.1. Material and methods

Bulk samples (140 l) taken from the charcoal layer in the 
lower part of the fi ll of the pit were wet-sieved (mesh size 
1 mm) with tap water and the residues were air-dried for eight 
weeks. Charcoal fragments were randomly selected from the 
dried residue, independent of their size, and studied using a 
microscope with incident dark fi eld illumination and follow-
ing standardised procedures (Gale & Cutler 2000). Identifi -
cations are based on wood anatomy identifi cation literature 
(Schweingruber 1990; Schoch et al. 2004) and the anthraco-
logical reference collection of the Archaeobotanical Research 
Laboratory (ArBoReaL) at UGent. The nomenclature of the 
identifi ed wood types follows Schweingruber (1990). From 
the identifi ed charcoal fragments, two fragments were selec-

ted for radiocarbon dating. Selection was aimed at short lived 
materials, thus avoiding or minimising a potential old wood 
eff ect (Waterbolk 1971). Radiocarbon dating was done at the 
Royal Institute for Cultural Heritage in Brussels (Boudin et 
al. 2015). Calibrations of the obtained radiocarbon dates were 
performed with OxCal v4.4.4 (Bronk Ramsey, 2021) using 
Atmospheric data from Reimer et al. (2020).

4.2. Results

The sieved residue contained a large number of large, 
well-preserved fragments of charcoal, most of which looked 
rather fresh, i.e. with sharp edges. A total of 189 charcoal 
fragments has been studied. Of these fragments, 121 have 
been identifi ed as oak (Quercus sp.) and 68 have been iden-
tifi ed as bark. Bark cannot be identifi ed to species level, but 
since no taxa other than oak have been found, these bark 
fragments can likely be attributed to oak as well. All frag-
ments likely originate from a trunk or large branch based on 
the absence of a visible curvature of the growth rings in the 
charcoal fragments.

Two samples that have been identifi ed as oak (Quercus sp.) 
sapwood based on a low frequency of tyloses in the early-
wood vessels (Dufraisse et al. 2018) have been dated using 
radiocarbon analysis (tabl. 1; fi g. 4). When combined using 
the R_Combine function in OxCal, these two dates result in 
a probability distribution of 95.4% between 348 cal BC and 
60 cal BC (95,4%).

5. Interpretation and discussion

Both the radiocarbon dating results and the typological study 
of the pottery fragments indicate a late Iron Age date for the 
pit. The function of the pit, however, is less clear. This fea-
ture has several characteristics in common with charcoal pit-

Fig. 3. Pottery from the upper layer of the pit.
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kilns, i.e. pits that were used for the production of charcoal 
(Deforce et al. 2021a). Pit kilns for charcoal production are 
frequently found in Northern Belgium and The Netherlands 
and generally date between the late Iron Age and c. 1300 CE, 
although it has been demonstrated that probably all late Iron 
Age dates from these pit kilns are aff ected by an old wood 
eff ect and actually date to the Early Roman period (Deforce 
2024; Deforce et al. 2021a; 2021b). Similar to pit PS1-4 ex-
cavated in Lierde, pit kilns are characterised by a rectangular 
or circular outline, a fl at bottom, and straight vertical sides 
(Deforce et al. 2017, 2021a, 2021c). Also, rubifi cation of the 
bottom and/or sides of the pit resulting from exposure to heat 
is a common characteristic with charcoal pit-kilns, as is the 
layer of charcoal on the bottom of the pit (Deforce et al. 2017, 
2021a, 2021c). Finally, the low taxonomic diversity, i.e. the 
presence of only one or a few diff erent wood taxa, in most 
cases oak (Quercus sp.), is a typical characteristic of the char-
coal assemblage of charcoal kilns (Deforce et al. 2015; 2020; 
2021b; 2021c; Draily & Deforce 2020).

On the other hand, there are also some crucial diff eren ces 
between the pit from Lierde and pit kilns from Northern 
Belgium and the Netherlands. The earliest securely dated pit 
kilns (i.e., radiocarbon dated on short-lived materials) from 
Northern Belgium and the Netherlands date to the early Ro-
man period, while the pit from Lierde clearly dates to the 
Late Iron Age. Another diff erence is the presence of a large 
number of pottery fragments in the fi ll of the pit from Lierde, 
whereas pit kilns typically contain no artefacts. If they do, 
this is at most a few small pottery fragments (e.g. Deforce et 
al. 2015). Finally, a large number of charred bark fragments, 
as been found in the fi ll of the pit from Lierde, has never 

been reported for a charcoal pit kiln. Cremation graves, on 
the other hand, can contain both charcoal and pottery frag-
ments. Although Roman-period cremations can sometimes be 
quite large and contain a large volume of charcoal (Deforce 
& Haneca 2012), Iron Age cremations are generally much 
smaller and contain only a small amount of charcoal (Capuz-
zo et al. 2020). As for the pit from Lierde, the charcoal as-
semblage of cremation graves is frequently characterised by 
a low taxonomic diversity and is, in most cases, dominated 
by oak (Quercus sp.) (Deforce & Haneca 2012; Hofman et 
al. 2026). However, cremation graves with high percentages 
of bark have not been reported. An important diff erence is the 
presence of cremated human bone in these graves, while no 
bones have been found in the pit from Lierde.

The rubifi cation of the sides of the pit indicates that there 
must have been an intense fi re inside the pit. The size and 
morphology of the charcoal fragments indicate that this fi re 
was abruptly extinguished, although probably not by cove-
ring it with sediment as the sediment directly on top of the 
charcoal does not show traces of rubifi cation. The large num-
ber of pottery fragments indicate their intentional deposition 
in the pit. Also this  must have been done when the fi re was 
already extinguished as the pottery fragments have not been 
burned.

Based on the elements outlined above, we can exclude the 
interpretation of the pit as a  a cremation grave. Also the in-
terpretation as a pit kiln for charcoal production is unlikely, or 
it should be an exceptionally early one and one that later has 
been re-used as a refuse pit. The latter is unlikely however as 
these structures are generally a typical off -site phenomenon. 

Sample Lab-code Age (uncal BP) Age (cal BC/AD, 2σ range)
Charcoal sapwood Quercus sp. RICH- 38454 2129 ± 24 343BC ( 8.0%) 321BC

202BC (76.8%) 90BC
80BC (10.7%) 53BC

Charcoal sapwood Quercus sp. RICH-38455 2168 ± 23 356BC (46.2%) 279BC
256BC ( 0.8%) 248BC
232BC (45.4%) 147BC
136BC ( 3.0%) 111BC

R_Combine X2-Test: df=1 T=1.4(5% 3.8) 2149 ± 17 348BC (25.7%) 312BC
206BC (69.4%) 102BC

64BC ( 0.4%) 60BC

Table 1. Results of the radiocarbon analysis. Calibrations were done with OxCal v4.4.4 Bronk Ramsey (2021); using r:5 Atmospheric data 
from Reimer et al. (2020).

Fig. 4. Multiplot with calibrated age distributions (95.4% probability range) of pit PS1-4. (OxCal v4.4.4. Bronk Ramsey 2021, Atmospheric 
data from Reimer et al. 2020). 
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Pits with somewhat similar characteristics, i.e., that contain 
a lot of charcoal and that show rubifi cation along the bottom 
and/or sides, have been excavated at several locations in the 
region, although these generally show a circular or oval out-
line. In Lierde – Tempel, only at 480 m from Lierde- Kloos-
terstraat, a pit of unknown age, with an oval outline has been 
excavated. The bottom of the pit contained a layer of char-
coal, and no other fi nds were recovered (Cox et al. 2011). 
The sides of the pit showed some traces of rubifi cation (Cox 
et al. 2011, fi g. 30).

Also, three late Neolithic pits mostly fi lled with charcoal, and 
a fl at bottom and straight sides that show traces of rubifi ca-
tion have been found in Wortegem-Diepestraat (De Maeyer 
et al. 2018), Outer Stuypenberg (De Graeve et al. 2022) and 
Roeselare-Coellievijverbeek (Deconynck et al. 2024). Also 
for this features, the function remains unknown.

6. Conclusion

A charcoal-rich pit with an unknown function has been exca-
vated in Lierde – Kloosterstraat. Both the typological analy-
sis of the ceramics and the radiocarbon analysis of two char-
coal fragments from the fi ll, place this pit in the late Iron Age. 
The structure's morphological features correspond to those 
of charcoal pit kilns, but its early age and the presence of a 
large number of pottery fragments make this interpretation 
unlikely.
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