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Formation, Use and Chronology 
of Celtic Fields: New Perspectives 
from the Groningen Celtic Field 
Research Programme

S. Arnoldussen 

Abstract

Targeted excavations of Dutch Celtic fields (Dutch: 
raatakkers) have yielded much-needed data on the ways 
in which Celtic fields developed and were used over time. 
This type of later prehistoric field system is common to 
gently undulating upland landscapes consisting of Saalian 
and Weichselian deposits, which were frequently affected 
by podzolisation. As direct dating of the use-period of 
Celtic fields is difficult, the Groningen Celtic field 
research programme employs combined archaeological, 
AMS- and OSL-dating of bank sediments. Using such 
dates, use-histories starting in the Middle Bronze Age and 
lasting well into the Roman era could be shown. Detailed 
palaeo-botanical analyses of bank sediments suggest that 
soil and plants from wetland parts were taken to settle-
ments to be used as byre-bedding, after which they were 
enriched with household refuse (sherds, ash, charcoal) 
and carted-off to the fields to be used as manure. The loca-
tions of such settlements remain difficult to establish, as 
the chronological relations between settlement features 
and locations of banks are often unclear. Moreover, 
despite the fact that botanical macro-remains and pollen 
inform us on the types of crops cultivated, details of 
(changes in) the agricultural cycles still escape us.
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3.1  Later Prehistoric Agricultural 
Landscapes in the Low Countries

Whereas the excavations of later prehistoric barrows (e.g. 
Theunissen 1999: 41–46; Bourgeois 2013: 3), hoards (e.g. 
Verlaeckt 1996; Fontijn 2003) and settlements have long tra-
ditions in the Low Countries (Theunissen 1999, 116; 
Bourgeois et al. 2003), the agricultural landscapes that sup-
ported the communities reflected by such site types are rarely 
targeted for research, thus failing to address their interrela-
tions and embeddedness within the wider (agri)cultural land-
scape fabric. Despite the fact that later prehistoric field 
systems are frequently still preserved as tangible elements in 
the present- day landscape, only few investigations into their 
age, agricultural regimes and particular morphology have 
taken place. Notwithstanding the early realisation the later 
prehistoric communities of the Low Countries were primar-
ily subsistence farmers (e.g. Bursch 1951: 115; van Giffen 
1947: 524; De Laet 1958: 131; Butler 1969: 26–28), the gar-
dens, fields and grazing grounds vital to later prehistoric sus-
tainability are seldom the focus of archaeological research. 
Or, freely after Louwe Kooijmans (2000: 324): “However 
important monuments, ritual places and cemeteries might 
appear, we should realize that 90 per cent of life revolved in 
and around [the fields, gardens and meadows of] the settle-
ments” (my addition). This paper presents data from a series 
of recently investigated Dutch later prehistoric field systems 
known as raatakkers or Celtic fields, in order to unravel as 
yet poorly known characteristics such as their dating, palaeo-
ecology and palaeo-economy.

In this paper, the area and period under study reflect prag-
matic choices in availability and coherence of relevant data. 
In chronological terms, later prehistory is equated here to the 
Bronze Age and Iron Age periods, or c. 2000 BC – AD 0, or 
Reinecke Br. A1 to La Tène D2 periods (Arnoldussen and 
Jansen 2010: 380 fig. 1), but some evidence from the preced-
ing Neolithic periods and later Roman era will be considered 
as well. In geographical terms, the Low Countries are taken 
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here to represent the zone of 0–50 m altitude spanning from 
northwesternmost France to Belgium, The Netherlands and 
parts of German Nordrhein-Westfalen and Niedersachsen up 
to the Elbe estuary (Fig. 3.1). Whilst it is evident that this 
lowland zone continues across the Elbe into Schleswig- 
Holstein and southern Jutland – and that prehistoric field sys-
tems occur there too (Arnold 2002, 2011; this volume) – the 
rich data-set of investigated Celtic fields located in the above 
defined zone allow for a coherent and representative discus-
sion of later prehistoric field systems in the Low Countries, 
even if based here mostly on Dutch data.

The lowland region thus defined encompasses a variety of 
zones with variable geological histories and subsequent 
environments: it comprises major river systems active 
throughout the Holocene (Scheldt, Meuse, Rhine) and 
equally dynamic coastal zones (Arnoldussen and Fokkens 
2008: 18–25). Inland of these coastal zones, inactive creek 
systems and peatlands presented somewhat less dynamic 
environments to later prehistoric farming communities (loc.

cit.). In the southeastern and northernmost areas, vast cover-
sand landscapes were present, in the latter region inter-
spersed with glacial deposits of Saalian age (ibid.).

3.2  Prelude: A Long-term Perspective 
on Fields and Subsistence – And Its 
(in)Visibility

The introduction and piecemeal acceptance of agriculture in 
the period of 5300–2000 cal BC (van Gijn and Kooijmans 
2005: 208; Amkreutz 2013: 412–13) did not herald an 
immediate increase in the numbers of agricultural plots 
(fields, gardens, pastures) known through archaeological 
research. For example, for the better part of this trajectory, 
the evidence for crop-cultivation locations is indirect 
(Amkreutz 2013: 329–30). The oldest reliably identified 
agricultural field plot from the Low Countries is Swifterbant 
S4, where a hoe-cultivated plot dated to 4300–4000 cal BC 
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Fig. 3.1 Schematic distribution of evidence for field systems (dark 
brown: Neolithic and Bronze Age fields and field systems; lighter 
brown: Celtic field systems; after Brongers 1976; Klamm 1993; with 

additions). Archaeologically investigated Celtic fields are indicated 
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was uncovered on a creek-levee of the eponymous culture 
group (Cappers and Raemaekers 2008; Huisman and 
Raemaekers 2014). It is not until the Funnel Beaker Culture 
period (c. 3500–3000 cal BC) that field plots come into view 
again  – this time as sites with ard-marks such as at 
Groningen – Winschoterdiep (Kortekaas 1987; Lanting and 
van der Plicht 2000: 67; Arnoldussen and van Os 2015: 17). 
On settlement sites datable to the Single Grave Culture 
period (c. 3000–2400 cal BC), such ard marks are more fre-
quently encountered (Fokkens 2008: 20; Drenth et al. 2008: 
158; 171) yet structures indicating the sizes of plots remain 
absent.

The larger extents of excavations of later Bronze Age 
settlements – combined with a (desire for) better boundary 
visibility during that period (c. 1500–1000 cal BC) – renders 
agricultural “plots” visible for the first time. At Hoogkarspel – 
Watertoren, an excavation strategy of following ditch trajec-
tories resulted in the identification of various “plots”, of 
which one showed ard marks (Bakker et al. 1977: 194 fig. 7). 
Such ditch-enclosed ard-mark plots range between 0.02 and 
5 hectares in area and are frequently identified on Bronze 
Age settlements with sufficient preservation (Arnoldussen 
2008: 259 note 279), and an average of 1.8 hectares arable 
per household (range 1–3 ha; Van Amerongen 2016: 168) has 
been suggested. In the Dutch river area wattlework fences 
and ard marks have been uncovered during several settle-
ment excavations, but determining the exact sizes and loca-
tions of agricultural plots remains difficult regardless 
(Arnoldussen 2008: 243–53; 257 note 277; 421–24, cf. Van 
Amerongen 2016: 167). This pattern holds at a wider scale 
too: with over 60 Bronze Age settlements excavated 
(Arnoldussen and Fokkens 2008), and with the Bronze Age 
economy of true mixed-farming (interdependent livestock 
rearing and crop-cultivation; Louwe Kooijmans 1993: 104) 
being well-studied (Clason 1999; Brinkkemper and van 
Wijngaarden-Bakker 2005; Van Amerongen 2016), the scar-
city of information on fields proper may testify to their origi-
nal fluid or ephemeral definition in the past, but is also 
affected by heritage management decisions in which settle-
ment cores rather than peripheries (where fields may be 
expected) are favoured.

According to traditional views, it is only with the start of 
the Iron Age (c. 800 – 12 BC) that field plots, as part of the 
embanked field systems known as Kammerflüre in German, 
Oltidsagre in Danish and raatakkers in Dutch, come into 
clearer view. Their suspected Iron Age date was however 
based on few, and mostly older, excavations. In the period 
between 1918 and 1949, Dutch archaeologist Albert Egges 
van Giffen excavated several such “heathen encampments’, 
only gradually realising their true nature as later prehistoric 
field systems (e.g. van Giffen 1918, 1936, 1940a, 1949). In 
the following decades, few targeted investigations of Celtic 
fields in the Low Countries took place, but in the 1970s 

important volumes on the excavations at Flögeln 
(Zimmermann 1976) and Vaassen (Brongers 1976) were 
published. Again, nearly three decades lapsed before the 
embanked field systems were once more targeted (e.g. Spek 
et al. 2003, 2009). In the period 2010–2017, several Dutch 
Celtic fields have been subjected to research excavations as 
part of a research program by Groningen University’s 
Institute of Archaeology and the present author, which allows 
a recent and more precise characterisation than before of 
these field systems.

3.3  Celtic Fields and Where to Find Them

For the present paper, raatakkers or Celtic fields are defined 
as later prehistoric embanked field systems, in which low 
(<1 m in height) banks define mostly rectangular to square 
agricultural plots. The resultant pattern of banks exhibits 
coaxiality at the level of the aggregate field system complex, 
but differs from insular co-axial fields that are often defined 
by ditches and banks with hedges, lynchets or stone reaves – 
depending on the regional geologies (cf. Johnston 2005, 
2013). Similarly, raatakkers share their morphological syn-
tax with southern Scandinavian and northern German field 
systems (Nielsen et al. 2017), but the Low Countries’ exam-
ples again lack the lynchets observed there (e.g. Hatt 1949; 
Jankuhn 1958; Kooistra and Maas 2008: 2319; Arnold 2011). 
For the Low Countries, the identification of Celtic fields 
from aerial photographs or LiDAR data hinges on the size 
and morphological distinctness of the patterns observed. 
Whereas individual embanked plots or parts of banks can 
theoretically be distinguished, in practice credibility of the 
identification hinges on the size and morphological distinct-
ness of the patterns observed. Particularly “irregularities” 
such as T-shaped intersections, skewed bank orientations in 
agglomerated complexes or plot subdividing banks (cf. 
Brongers 1976: 41) help to distinguish raatakkers from more 
recent types of agricultural use (such as hemp plots, forest 
plantations or flower bulb beds) with similar morphologies.

The distribution of Celtic fields across different soil types 
in the Low Countries has been characterised by Kooistra and 
Maas (2008: 2327 tab. 6) and Anker (Anker 2017: 128 fig. 
4.1). The types of soils most commonly associated with 
Celtic fields are sandy soils that were subjected to podzolisa-
tion in dryer (mesic, Entic Haplortods or mesic, Typic 
Haplohumods) or wetter conditions (mesic, Typic 
Endoaquods). In most Dutch and Belgian cases, these are 
landscapes of Saalian ice-pushed deposits, aeolian 
Weichselian coversand deposits or, more rarely, later 
Holocene driftsand areas (Fig. 3.2; Anker 2017: 128 fig. 4.1). 
For the northwest German area, no overarching analysis of 
the pedology of Celtic field locations is published yet, but the 
key site of Flögeln – Haselhörn, is situated on Luvisol and 
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Podzolic soils (Gebhardt 1976; Behre 2000: 138). A general 
caveat, however, is the fact that the soil maps used to study 
such relations generally describe soil formation that devel-
oped after Celtic field usage, implying that the soil types on 
which Celtic fields were originally situated is often unknown.

With respect to geomorphology, Dutch Celtic fields are 
mostly situated on slopes of ice-pushed sediments, with the 
central Netherlands ice-pushed Veluwe district showing a 
secondary preference for fluvio-periglacial fans (Kooistra 
and Maas 2008: 2327 tab. 5). For the northeastern Drenthe 
boulder-clay region, glacial till and coversand landscapes are 
both runner-up in terms of geomorphogenetic setting of 
Celtic fields (loc.cit.). In the southern Netherlands and adja-
cent parts of Belgium, fluvial terraces and coversand undula-
tions/plateaus have yielded Celtic fields in almost equal 
measures (Anker 2017: 97 tab. 15).

With regards to expanding the data-set, present-day 
land use determines the best methods of archaeological 
prospection for Celtic fields. Studies of aerial photographs 
have – for understandable reasons of soil-mark visibility – 
mainly identified Celtic fields in arable. LiDAR analysis, 
in contrast, allows reconstruction of surface DEMs under-
neath vegetation cover, resulting in various new discover-
ies of Celtic fields in heath- and woodlands. There, the 
absence of developments such as housing or other con-

struction works, has led to good physical preservation, but 
also poor ground visibility  – a problem now overcome 
with advances in LiDAR manipulation (Kooistra and Maas 
2008; Wortelboer 2014, cf. Clemmensen 2010; Hesse 
2010; Arnold 2011; Meylemans et al. 2015). As helpful as 
novel mapping methodologies may be, we should remain 
wary of the synchronic perspective of field systems they 
provide us with  – masking innate diachronic changes in 
layout and agricultural regime (cf. Nielsen and Dalsgaard 
2017, 416, Nielsen et al. 2019).

3.4  Celtic Fields and How to Date Them

Excavations of Celtic field locations generally yield material 
culture that allows – even if crude – typological dating, but 
the taphonomic processes in agricultural fields (freeze-thaw 
cycles, mechanical weathering due to trampling and plough-
ing) result in generally small sherds that prove difficult to 
date. In a series of Dutch excavations of Celtic field banks, 
pottery from the Late Bronze Age and (Early) Iron Age could 
nonetheless be recognised (Arnoldussen 2012: 53–54; 
Arnoldussen and Scheele 2014: 80 table 14). At Someren, a 
Roman period jug handle was recovered from 35 cm deep in 
a bank (Arnoldussen 2018: 316 fig. 7). Presumably, such 

Fig. 3.2 Characterisation of the pedological and geomorphological setting for a sample of 30 Celtic fields (larger and smaller) across different 
geological regions of the Netherlands (after Anker 2017, 128 fig. 4.1; 133 fig. 4.3), on top of a simplified soil map of Europe (EU 1985)
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sherds were a component of the manuring mix applied to 
fields (i.e. dung, dung-enriched byre-bedding and household 
waste). At Flögeln, a similar interpretation was suggested for 
sherds recovered from the field plots (Zimmermann 1976: 
84; 86), as was the case with the agricultural layers at Telgte 
(Reichmann 1982) and Archsum/Rantum on Sylt (Blume 
et al. 1987). This tradition of using household refuse as part 
of a manuring mix is both long-lived and widespread and led 
to what is aptly called a Scherbenschleier (Klamm 1993: 84) 
or ‘veil/scattering of small sherd fragments’ on later prehis-
toric fields (cf. Ford et al. 1988; Bakels 1997; Liversage et al. 
1987; Miller and Gleason 1994; de Hingh 2000; Guttmann 
et al. 2005; Nielsen et al. 2019). Accepting the intentionality 
of the mixing-in of refuse means that the sherds recovered 
from field plots and banks form – albeit crude – terminus ad 
or post quem dates for usage. Other types of material culture 
frequently recovered in excavations of field systems, such as 
flint, wattle-and-daub, and stone artefacts, are generally not 
typologically datable, or evidently older (particularly flint 
that was unintentionally incorporated through re-use of land-
scapes without ongoing sedimentation – stressing the impor-
tance of multi-proxy dating strategies).

In addition to the material culture recovered, radiocarbon 
dating has also been used to establish the use history of 
Celtic fields in the Low Countries. For the classic site of 
Vaassen, Early Bronze Age terminus post quem dates and 
Early Medieval terminus ante quem dates are undisputed 
(Brongers 1976: 53; 104), but the stratigraphic context of 
claimed Iron Age ad quem samples was not always evident 
(op.cit., 64; 104). At Zeijen – Noordse veld, a charcoal sam-
ple from 55 cm deep from a bank was dated in 1993 to c. 
385–200 cal. BC (UtC-3076: 2240 ± 40 BP; Spek et al. 2003, 
165), but its relation to the original location of the later- 
prehistoric surface level remains unknown. At Kolisbos (B), 
three charred cereal grains (emmer wheat and barley) from 
two banks were dated to c. 760–400 cal BC (RICH-22145; 
22146; 22187; Vanmontfort et al. 2015: 116; 130)

As part of a systematic effort to check whether Celtic field 
banks preserved chronostratigraphy, a series of 7 samples 
from different depths of a single bank at Someren were AMS 
dated (Arnoldussen 2018: 316 fig. 7). These dates showed 
that, at the base of the bank, older (Middle Neolithic) char-
coal was taken-up during initial bank aggradation, but char-
coal from the MBA-A (i.e. 1800–1500 cal BC) was found in 
several samples higher-up, with a LBA date being the young-
est reliable date obtained (980–900  cal. BC). As a cross- 
check, the same bank was also dated by Optically Stimulated 
Luminescence (OSL).

The application of OSL dates to Celtic fields banks was 
first undertaken in the Celtic field of Øster Lem Hede, 
where a bank could be reliably dated to the Early Iron Age 
(Nielsen 2007: 17; Nielsen and Dalsgaard 2017: 419–20 
fig. 2). Inspired by this success, several banks at Wekerom 

were dated too: the lowermost samples from two banks 
were dated to 1300–900 cal. BC, and two samples higher-
up in those banks dated to 1000–800 cal. BC, with an addi-
tional sample even higher-up dated to 500–300  cal. BC 
(Wallinga and Versendaal 2013a: 5; 6 tab. 2). At Zeijen, the 
lowermost samples of two banks were dated to 1890–1490 
and 1690–1290  cal. BC respectively (Arnoldussen 2018: 
319 fig. 8; Wallinga and Versendaal 2013b: 6 table 2). Like 
at Wekerom, a bank chronostratigraphy appeared to be pre-
served: OSL samples higher-up in the banks dated progres-
sively younger (Fig. 3.3). Assuming constant aggradation 
rates, the differences in age for OSL samples from indi-
vidual banks at Zeijen and Wekerom suggest accumulation 
rates in the order of 10–50 years (average 30 years) per cm. 
At Someren, the two samples OSL dated also reflect chro-
nostratigraphy: the lowermost sample was dated to 1065–
325 cal. BC and the topmost to 155 BC – AD 165 (above 
the level of the Roman jug handle described earlier; 
Arnoldussen 2018: 316 fig. 7).

A few words on the reliability of dating such banks are 
needed: for radiocarbon dated remains that are taken as ter-
minus ad quem or post quem indications of use, alternative 
interpretations such as unintentional uptake of older material 
should always be considered. In the Dutch celtic field pro-
gramme, OSL dates (or pairing of OSL dates with AMS 
dates) has been preferred. At Someren, the charcoal dated to 
the Middle Neolithic was only recovered from the lowermost 
25 cm of the bank section studied, suggesting that underly-
ing charcoal did not pervade the overlying sequence – thus 
supporting the general terminus ad quem potential of similar 
dates at Zeijen, Someren and Westeinde (Fig. 3.3). For the 
OSL dates, risk of contamination with underlying or recent 
overlying sediment has been reduced by avoiding sampling 
the top- and lowermost stretches of the banks. Whereas mid-
point dates of superimposed OSL ranges suggest  aggradation 
over hundreds of years, some OSL dates can have broad cali-
brated ranges. For example, the two OSL dates taken 16 cm 
apart in bank at Someren could be interpreted as representing 
170 years (min. range), 700 years (midpoint) or 1230 years 
(max. range). For pragmatic reasons midpoint ages have 
been used here, but the dating of banks is never done on just 
one proxy. To stay with the Someren example, three AMS-
dates from the lower part of the bank span 1745–1430 BC 
(reliably dating an ‘early’ phase), whereas the ‘end’ phase is 
represented by a Roman Jug handle and OSL date spanning 
155 BC-165 AD. In situations where banks are dated with 
only a single type of data-set (most notably pottery), caution 
as to the reliability is due.

For the Dutch Celtic fields investigated, the strategy of 
dating OSL samples from different depths at certain banks 
has shown that stratigraphic superposition of sediments 
within banks has been maintained at all sites, but this is not 
the most important observation. Rather, the ‘longevity’ of 
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banks embodied by OSL dates allowing for 400–1000 years 
of usage suggested by final MBA (e.g. 1300–1000 cal. BC) 
start dates and end-dates at the start of the present era and 
first centuries AD is remarkable. Following this deep chro-
nology of Celtic fields, they aid in closing an interpretative 
gap in our understanding of the extensive and integrative 
forms of landscapes usage known for the Middle Bronze Age 
(e.g. the fence landscapes of the Dutch river area (Arnoldussen 
2008: 421–24) or West-Friesland ditch landscapes (e.g. 
Roessingh 2014) and those of presumed Iron Age date: the 
Celtic fields. Rather, it appears that the morphological land-
scape syntax of Celtic fields in the Low Countries is a direct 
successor to comparable strategies in the Middle Bronze 
Age, doing away with any ‘LBA gap’ in (agri)cultural land-
scape structuring (cf. Arnoldussen and van der Linden 2017: 
545; Arnoldussen 2018: 321). With use-histories spanning 
several centuries up to a millennium, the Low Countries’ 
raatakkers may present one of the most long-lived agricul-
tural systems in European history. Additionally, whilst there 
is ample cause for caution in establishing accumulation rates 
for banks based on difference in depth and age of samples 
(viz. hiatuses, punctuated use-histories), stratigraphic inter-
vals between OSL samples from Dutch Celtic fields suggest 
vertical aggradation as slow as 0.3 mm per year. What kind 
of process could be responsible for such a slow accumula-
tion? This calls for a review of possible causes for bank accu-
mulation in Celtic fields.

3.5  How Celtic Field Banks Came to Be

The range of explanations proposed for bank aggradation in 
Celtic fields is overwhelming, yet rarely based on fieldwork 
observations. Amongst the causes traditionally listed we find 
the removal of tree stumps, fieldstone clearance, drift-sand 
catchment or drift-sand protection, tillage-displaced soil, 
deposition of depleted soil from the fields, or theories that 
see field banks as reflecting composting sites, preferred cul-
tivation locations or resulting from a combination of such 
factors (Table 3.1).

Whereas the proposed explanations for bank genesis each 
may have merits, none of these convincingly explains the 
specific form, size and vertical aggradation of the embanked 
fields. For example, sheltering field plots from gales, wild 
animals or drift-sand could have been undertaken with barri-
ers of thorny shrubs placed around a cluster of multiple 
fields. In reality, however, each and every field plot is 
embanked individually. Theories that assume the removal of 
(nutrient-rich!) topmost layer or cultivating only the (much 
smaller!) surface area of the banks, rather than the fields 
plots proper, equally seem to intuitively go against the logic 
of subsistence farming. Most importantly, however, is the 
observation that the various explanations offered for the gen-
esis of embanked fields have rarely been field-tested.

In order to specifically investigate bank genesis, the 
Groningen Celtic field research programme systematically 
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investigated the bank sections of Dutch Celtic fields. Soil 
was sieved through a 2 mm mesh to obtain data on the types 
and numbers of artefacts and natural stones by depth for all 
bank sections. Moreover, geochemical data obtained by por-
table X-ray fluorescence (pXRF) were collected for all bank 
sections, and various thin-section slides were prepared for 
micromorphological analysis (Table 3.2). From the bank sec-
tions, large volumes of soil were sieved at 1 mm mesh width 
or smaller, to obtain macrobotanical remains (for example, at 
Westeinde no less than 1200 l of bank sediment were sieved; 
Arnoldussen and Smit 2017). Several bank sections were 
sampled using kubiena or pollen tins to investigate their 
microscopic contents (i.e. pollen, spores, algae, microscopic 
charcoal). A full discussion of the botanical data (seeds, pol-
len, charcoal) in relation to bank formation, bank pedology 

and dating for the sites of Wekerom and Zeijen was pub-
lished in 2017 (Arnoldussen and van der Linden 2017).

The detailed interdisciplinary study of the bank sedi-
ments yielded remarkable outcomes: first, the stratigraphic 
concurrence of charcoal and sherds suggested that both 
derived from the same “input” flow. Moreover, the fact that 
at Wekerom the charcoal recovered represented unnatural 
assemblages of dryland species (oak) and some wetland 
species (alder) and contained fragments of considerable age 
and size (several tree-rings running straight across the frag-
ments; Arnoldussen and van der Linden 2017: 550; 560), 
argues for firewood rather than clearance burning of regen-
erated pioneer vegetation. As natural stone was retained 
after sieving and processed by size (three classes: < 2 cm/2–
10 cm/> 10 cm), it could be determined that the banks hardly 
contained any stones in the largest (> 10  cm) size-grade. 
This proves that the Celtic field banks were not constructed 
from stones tossed to the sides of fields by farmers during 
ploughing (cf. Nielsen and Dalsgaard 2017: 430). Stones of 
smaller sizes that were present show that the banks also 
were not constructed solely by (or of) driftsand. An intake 
of non- local soil (possibly from wetter parts of the land-
scape) was suggested by micromorphological analysis: 
hydromorphous iron formations (native to wet landscape 
conditions) and clods of non-local soils could be observed at 
Zeijen and Wekerom (Arnoldussen and van der Linden 
2017: 562, cf. Nielsen and Dalsgaard 2017: 423). The paly-
nological data also contained indicators for wetland land-
scapes: pollen of sedges, bullrush and burr-reed as well as 
freshwater algae such as Debarya, Spirogyra and 
Zygnemataceae were found in the banks (Arnoldussen and 
van der Linden 2017: 560; 562, cf. Nielsen and Dalsgaard 
2017, 431; Nielsen et  al. 2019). The presence of dung is 
indicated through spores of coprophilous fungi such as 
Sporormiella, Cercophora, Podospora and Sordaria (ibid.), 
albeit that it cannot be determined whether this represents 
dung carted-off to the fields or droppings from animals 
penned within (stubble) fields.

Combined, the composition of the Dutch Celtic field 
banks represents a mixture of sherds, charcoal, burned plant 
seeds, non-local soil and dung. The ‘recipe’ of this mixture 
can be reconstructed as follows: (a) sods from wetter parts of 
the landscape were brought to the settlement to be used as 
byre bedding, (b) excrement-enriched sods were mixed with 
household rubbish, which was (c) carted-off to the fields to 
be used as fertilizer. Each of these steps leaves distinct proxy 
signals: the first step is evidenced by the clods and non-local 
soil formation in thin sections, and via wetland pollen/algae 
(cf. Fokkens 1998: 120; Behre 2008: 155), whereas the sec-
ond step is documented by the coprophilous dung spores, 
sherds, charcoal from the hearth and burned plant seeds 
(Arnoldussen and van der Linden 2017: 563). Essentially, 
this is an agricultural system similar to that of the plaggen-

Table 3.1 Proposed explanations and references for bank genesis/bank 
aggradation for celtic fields in the low countries

Proposed bank 
origins References
Removal of tree 
stumps

Toms 1911; Harsema 1980: 20; Brongers 
1976: 48; 56–57; 60

Fieldstone 
clearance

Kristensen 1933: 240; Kooi and de Langen 
1987: 60; Klamm 1993: 44

Drift-sand 
catchment

van Giffen 1944: 513; Hatt 1949: 121–22; 
Groenman-van Waateringe 1979

Drift-sand 
protection

Van Ginkel 1987: 14

Tillage-displaced 
soil

Müller 1911: 258; Hatt 1931: 124; Jensen 
1982: 224; Klamm 1993: 43; 46

Deposition of 
depleted soil from 
the fields

van Giffen 1950: 136; Kooi and de Langen 
1987: 60, Spek et al. 2003

Composting sites Fokkens 1998: 120
Preferred 
cultivation

Gebhardt 1976, 1982; Klamm 1993:48; 
Zimmermann 1995: 295; Spek et al. locations 
Spek et al. 2003: 166; Behre 2008: 154; 
Groenman-van Waateringe and van Geel 2017

Combined causes Klamm 1993: 45–46 for references, a.o. 
Sørensen 1984; Spek et al. 2003

Source: after Arnoldussen and van der Linden 2017: 552 table 1

Table 3.2 References for specialist analysis of celtic field banks at 
Zeijen and Wekerom

Site Data-set References
Zeijen – 
NV

Lithics Arnoldussen and Bouman 2011: 
49 fig. 3

Geochemistry Arnoldussen 2012: 30 fig. 21; 33 
fig. 24; 37 fig. 28

Micromorphology Arnoldussen 2012: 46–47
Palaeobotany Arnoldussen and van der Linden 

2017
Wekerom Lithics Scheele and Arnoldussen 2012: 

27 fig. 3; 29 fig. 4
Geochemistry Arnoldussen and Scheele 2014: 

82–86
Micromorphology Arnoldussen and Scheele 2014: 

61–64
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wirtschaft known from the Medieval period (cf. Kroll 1975; 
Heidinga 1988), yet here dated to the final millennium BC.

Explaining the composition of the banks is not the same 
as explaining why and how the banks evolved. Arnoldussen 
and Van der Linden (2017: 564; 566) have argued that for the 
Low Countries, the (1) omnipresence and uniform outlook of 
Celtic field banks, (2) their composition (supra) and (3) their 
centuries deep historical trajectories (supra), are best 
explained as resulting from soil adhering to uprooted field 
weeds which were tossed to the sides of fields. Presumably, 
such uprooted field weeds were initially tossed against wat-
tlework fences that delineated individual plots, yet over time 
the organic accumulations to either side of the fence took 
over the demarcating role previously played by the fences 
(Liversage et al. 1987: 21; Klamm 1993: 40; 42; Spek et al. 
2003: 167; Arnoldussen and de Vries 2014: 100–101 fig. 12). 
In such a scenario, local tilled soils were enriched with a mix 
of household refuse and manure with byre bedding (sods) 
that was intended to fertilize fields (Bradley 1978: 272), but 
through the repeated cycles of weeding and harvesting, tiny 
amounts of this mixture transported in plant root clusters 
would ever so slowly accumulate at the fields’ edges. The 
suggested (very slow!) accumulation speed for Celtic field 
banks in the Low Countries (i.e. c. 30 years/cm; supra), is in 
line with uprooting of fields weeds as a small but constant 
(and ubiquitous) actor in bank aggradation (cf. Curwen and 
Curwen 1923: 31–32; Harsema 1980: 20; Jankuhn 1958: 
181; Klamm 1993: 44). Every field plot had to be cleared of 
weeds and harvested at various points in the agricultural 
cycle, which may explain the uniformity in bank dimensions 
and heights within a Celtic field (even if allowing for more 
use-trajectories of individual fields or clusters of field plots; 
cf. Klamm 1993: 44; Zimmermann 1995: 293; Gerritsen 
2003: 175; 177; Nielsen et al. 2019).

3.6  Celtic Field Economy

Reconstruction efforts for specifics of the agricultural sys-
tems at play in Celtic fields, must rely on integrated palaeo- 
botanical and palaeo-ecological methodologies comprising 
studies of macro-botanical remains as well as pollen analy-
ses. Fine mesh sieving of bank sediments at Zeijen 
(Arnoldussen 2012: 44–46), Wekerom (Arnoldussen and 
Scheele 2014: 60–61), Someren (Arnoldussen, Schepers 
and  Maurer 2016) and Westeinde (Arnoldussen and Smit 
2017) has resulted in the recovery of charred seeds and plant 
remains of various cultivars (Fig.  3.4; comprising wheat 
(emmer and bread wheat), barley, millet, flax and spurrey). It 
would be erroneous, however, to assume that these remains 
reflect the local crop-composition of the fields adjacent to the 
banks from which the samples were obtained. First, their fre-
quency of occurrence is very low (c. 1–5 charred seeds per 

100 litre bank volume), which – in tandem with the absence 
of wild species  – does not seem to reflect in-situ burned 
fields or vegetation (Arnoldussen and Smit 2017: 57). 
Furthermore, the burned state of crops that do not require 
charring as part of their preparatory stages (e.g. dechaffing, 
roasting) such as millet and flax, suggests that this represents 
kitchen waste rather than crops grown nearby (Arnoldussen 
and van der Linden 2017: 562). The concurrence of such 
burnt cultivars with charcoal and sherds (supra) again sup-
ports the interpretation of a dung and household debris mix-
ture being used to fertilize fields. This means, however, 
that – quite counter-intuitively – analysis of charred cultivars 
from Celtic fields banks can only indirectly (by proxy) 
inform us about Celtic field agriculture: the cultivars recov-
ered from the banks do reflect the consumption patterns of 
the later prehistoric communities working the field plots, but 
do not inform us whether or where such crops were grown in 
the adjacent field plots.

For samples from Celtic field banks (and agricultural lay-
ers from the field plots within) pollen is a far better indicator 
for the types of crops grown locally and agricultural strate-
gies applied (e.g. fallow, manuring, clearance) compared to 
macro-botanical remains. This even holds if one factors in 
risks posed by mixing (ploughing, digging, bioturbation) and 
contamination (downwash of pollen and non-local influx) of 
pollen records (cf. Nielsen and Dalsgaard 2017: 425). That 
said, the pollen locally present is likely to comprise a mix-
ture of (1) locally cultivated plants and fields weed commu-
nities, (2) pollen of nearby grassland/fallow plots, (3) pollen 
transported as part of the manuring mix (wetland sods, herbi-
vore fodder) and (4) younger intrusive pollen. For all pollen 
identified, a critical review of their possible origin(s) is 
required.

At Zeijen, pollen of cultivated species (mainly cerealia of 
Hordeum/triticum type and flax) could amount to 11% of the 
pollen sum and species of fallow arable land (Plantago lan-
ceolata and Pteridium aquilinum) were common 
(Arnoldussen and van der Linden 2017: 559–560). At 
Wekerom, pollen of Hordeum/triticum type and Triticum 
type was found with arable weeds (e.g. Artemisia, 
Convolvulus arvensis-type, Papaver rhoeas-type, 
Scleranthus and Spergula arvensis; Arnoldussen and van der 
Linden 2017: 561–62). At both sites, grassland pollen may 
amount to c. 40–50% of the pollen sums (Arnoldussen and 
van der Linden 2017: 559; 561), hinting at the importance 
that grassland plots for grazing (in their own right, or as part 
of fallow cycles) may have had in Celtic field agriculture (cf. 
Arnoldussen 2018: 310; Bradley 1978: 272). At Someren, 
grassland percentages were fluctuating but could reach simi-
larly high values (Arnoldussen, Schepers and Maurer 2016: 
29–30), suggesting that conversions of plots for crop- 
cultivations into grassland plots (and vice versa) were com-
mon (ibid.).
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The above observations pay little respect to the still ample 
voids in our knowledge of how Celtic fields functioned from 
farmers’ perspectives. Did they make use of crop-cycles and 
what (variation in) frequency and duration of fallow may be 
assumed (cf. Jankuhn 1958: 203; Fowler 1983: 112; Klamm 
1993: 50; 80; Odgaard 1985: 127; Nielsen and Dalsgaard 
2017: 415)? What percentage of fields within a Celtic fields 
complex may have laid waste as part of fallow cycles and for 
how long? Behre (2008: 115) assumes that only up to 10% of 
the Flögeln field plots were in simultaneous use for crop- 
cultivation (again allowing for ample grazing and an exten-
sive use-regime (cf. Becker 1971: 97–98; Groenman-van 
Waateringe 1980: 364–66; Liversage et  al. 1987: 80–81; 
Klamm 1993: 81; Løvschal and Holst 2014: 8; Smith 1996: 
214; Spek et  al. 2003: 165–66; Odgaard 1985: 127; 
Zimmermann 1976: 88–89). Solid data on fallow duration 
(e.g. via percentages of biennials) and nutrient conditions 
(e.g. depletion risks and manuring requirements (cf. Gebhardt 
1976: 100; Liversage et al. 1987: 59; Odgaard 1985: 127) are 
however still lacking (Arnoldussen 2018: 308; 322).

3.7  A Cultural-Landscape Approach 
to Celtic Fields: The Before and During

A diachronic approach, towards the prior and contemporane-
ous usage(s) of the cultural landscapes in which Celtic fields 
in the Low Countries developed, can inform us about what 
prehistoric communities themselves considered ‘appropri-
ate’ locations and life-histories for Celtic fields. 
Unfortunately, the modest research intensity and difficulty in 

dating the field systems (supra), means that establishing 
detailed biographies for individual Celtic fields is often dif-
ficult. Therefore, it is here only possible for the lowlands 
data to address such issues in general ‘phases’: the before 
and during of Celtic field usage.

The fact that the pedology of primary soils uncovered 
underneath Celtic field banks is generally disturbed and 
homogenized (at Zeijen even hoe-marks were detected; 
Arnoldussen 2012: 29) suggests that these landscapes may 
have been cleared and worked well before the advent of the 
Celtic field economy (op.cit: 28; 34). At Wekerom and 
Someren, no intact primary pedology could be documented 
(underneath the banks primary soils formations have been 
homogenized down into the BC-horizon; Arnoldussen and 
Scheele 2014: 32–52; Arnoldussen, Schepers and  Maurer 
2016: 24 fig. 2). At Westeinde, homogenisation down to the 
BC-horizon of the primary soil was also the norm, albeit that 
here in one test-pit on a bank location a primary podzol had 
been preserved underneath the bank.

Whereas the soil homogenisation described above could 
hint at tillage from pre-Celtic field periods (cf. Brongers 
1976: 48–50), the nature and dating of pre-Celtic field activi-
ties often remains unclear. At Wekerom, some Bell Beaker 
sherds were sieved from the banks (Arnoldussen and Scheele 
2014: 80, cf. van Klaveren 1986: 48) and at Vaassen pits and 
a four-post outbuilding with Early Bronze Age barbed-wire 
stamp decorated sherds were found during the excavation 
(Brongers 1976: 45; 50; 104), indicating that in these loca-
tions domestic activities (or even settlements) from the Late 
Neolithic to Early Bronze Age periods are to be expected. 
For Zeijen  – Noordse veld, usage of the later Celtic field 
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Fig. 3.4 Plant macroremains and pollen of cultivars and selected wet-
land species from Dutch Celtic fields (Cerealia = cereals (indet.), 
Triticum dicoccum = Emmer wheat, Hordeum = Barley, Secale cereale 
= Rye, Panicum miliaceum  =  Millet, Linum usitatissimum  =  Flax/

Linseed, Spergula arvensis  =  Spurrey, Gramineae  =  Grasses, 
Plantago = Common plantain, Cyperaceae = Sedges, Sparganium = Bur- 
reed, Typha = Bulrush, Phaeoceros = Hornworts). After: Arnoldussen 
and Smit 2017, 58 fig. 3.
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complex is documented from the Middle Neolithic onwards: 
the lowermost homogenized layer with hoe-marks in trench 
1 was OSL-dated to 3390–2790 BC (Wallinga and Versendaal 
2013b: 6; Arnoldussen 2012: 29) and within 100 m of  the 
Celtic field banks the Funnel Beaker Period passage grave 
D5 is situated (Arnoldussen 2012: 21). Possibly, a linear 
arrangement of Bronze Age barrows (and/or the road accom-
panying the barrows) delimited the Celtic field complex of 
Zeijen to the west – it may even have steered the fields’ main 
axis of the orientation (Waterbolk 1977: 6(168)–
8(180);14(186), cf. Jager 1985: 186; Nielsen et  al. 2017: 
389). Combined, the observations at Zeijen, Wekerom and 
Vaassen indicate that  – like elsewhere in Northwestern 
Europe (cf. Nielsen and Dalsgaard 2017: 14) – Celtic fields 
could be established in landscapes that were used previously 
by prehistoric communities for domestic, funerary, and pos-
sibly also agricultural purposes: evidently, no tabula rasa 
situation was preferred.

For non-agricultural activities taking place amidst the 
Celtic fields during their usage, the interplay of houses and 
Celtic fields must be discussed. Whilst ample sites have 
yielded house-plans and granary-type outbuildings during 
excavations, the spatial and chronological relationships 
between houses and plots remains difficult (e.g. at Zuidveld, 
Zeijen, Wekerom; Vaassen, Peelo, Hijken, Westeinde: van 
Giffen 1940b; Waterbolk 1977: 8(180), 19(188)–19(191); 
fig. 3.4; 8; Arnoldussen and Scheele 2014: 15 fig. 8; Brongers 
1976: 52 fig. 6; Kooi and de Langen 1987; Arnoldussen and 
De Vries 2014, 2017). The spatial relationship between 
house structures and bank/field locations can be character-
ized as awkward and ambiguous (Fig. 3.5; bottom): in spite 
of artist’s reconstructions that show us otherwise, houses 
appear frequently to be situated partly overlapping the banks 
proper – as if their placement was done irrespective of the 
banks (albeit that the orientation of the houses is generally 
similar to those of nearby banks).

Unfortunately, stratigraphic relations between houses and 
banks have not been documented for any of these excava-
tions, which means we can only speak of ‘overlap’ between 
houses and banks, instead of identifying which preceded 
which. Celtic field banks in those cases were mostly pre-
served only as slight elevations (e.g. van Klaveren 1986: 11) 
or greyish discolourations of the excavation level (e.g. 
Arnoldussen and de Vries 2014: 100–01). Determining 
whether postholes of houses were cut through this greyish 
(bioturbation) layer, or alternatively, whether the greyish tint 
developed after the construction of houses was impossible 
from the legacy excavation data. Whereas intuitively a 
sequence of houses placed atop of banks seems plausible 
(Arnoldussen and De Vries 2017: 80), reverse or alternating 
sequences are known from later prehistoric fields elsewhere 
(e.g. ploughed-out houses: Liversage et  al. 1987: 61; 79). 

Some credibility to the interpretation of houses being placed 
onto or into banks is offered by the dating of the house struc-
tures: most such houses are dated to the Middle- and Late 
Iron Age (Brongers 1976: 51; Arnoldussen and Scheele 
2014: 19; Arnoldussen and de Vries 2014: 99; Waterbolk 
2009: 64). Yet, Early Iron Age dates for specific houses 
amidst the Celtic fields at Peelo and Hijken are secure (Kooi 
and de Langen 1987: 58(158); Arnoldussen and de Vries 
2014: 92–95). Moreover, whilst their spatial placement in 
relation to banks seems awkward, the orientation of the 
houses appears to respect and reflect that of banks nearby 
(Arnoldussen and De Vries 2017: 87). The much earlier 
(Middle Bronze Age) starting dates advocated here for bank 
aggradation imply that habitation pertaining to the initial 
use-phases of such Celtic fields has not yet been uncovered: 
this fact may be explained by low research intensity but 
could equally well reflect meaningful shifts in residential 
locations (more distant from the fields in the later Bronze 
Age and amidst the fields in the Iron Age periods). The scar-
city of material culture from the earlier (Bronze Age) use- 
phases during excavations of the Celtic field banks (cf. 
Taayke 1996: 173; 186; 188) moreover suggests that adding 
settlement debris to the manuring mix may be an innovation 
occurring only after the Late Bronze Age (Arnoldussen 
2018: 322). Evidently, the life-histories of Celtic fields seem 
to present detailed but idiosyncratic narratives, in which 
interplays of domestic structures or activities and agricul-
tural developments have become fossilized. Unfortunately 
our narratives of use-histories of individual Celtic fields or 
(supra-)regional groups of Celtic fields, still require ample 
additional research in order to provide a level of detail suit-
able to describe later prehistoric variabilities in agricultural 
practices in the Low Countries.

3.8  Fields of Opportunity: What Is Left 
to Learn?

The present evaluation of later prehistoric field systems in 
the Low Countries has addressed their economy, dating 
and (cultural) landscape context, but myriad other equally 
relevant aspects have gone unconsidered. Starting from the 
largest spatial scale, archaeologists are yet to describe and 
explain inter-regional differences in forms (stone banks, 
lynchets, ditches etc.; Klamm 1993: 9–30; English 2013; 
Johnston 2013; Nielsen and Dalsgaard 2017: 414–15) and 
similarities in morphological syntax (Løvschal 2014: 731; 
Nielsen et al. 2017) of later prehistoric field systems at the 
West-European scale. One level down, the evident mor-
phological similarities in outlook for Celtic fields in parts 
of the Low Countries with a different geogenesis merits 
more research (Arnoldussen 2018: 309, cf. English 2013: 
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Fig. 3.5 Top: Cut-outs of artist reconstructions of Celtic fields, show-
casing the suspected interrelations of houses and fields (left: © 
Gemeente Ede, right: © Drents Museum). Bottom: Overview of exca-
vated Celtic fields with Iron Age habitation (A: Wekerom – Lunteren: 
after van Klaveren 1986; Arnoldussen and Scheele 2014: 15 fig. 8), B: 
Peelo – Kleuvenveld (after: Kooi and de Langen 1987; Kooi 1997), C: 
Hijken – Hijkerveld (after: Harsema 1974, 1991: 23 fig. 2; Arnoldussen 

and de Vries 2014: 101 fig. 12), all to the same scale). White areas and 
outlines represent the excavated areas, the locations of reconstructed 
and observed Celtic field banks are depicted in halftone brown. Iron 
Age houses and outbuildings are depicted in red and the black polylines 
represent fence lines (note that for Peelo and Hijken barrows also pres-
ent have been omitted from the plans)
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15): what can explain interregional traditionality in mor-
phological patterns? Does it reflect supra-regionally shared 
ideas on proper tenure – and if so, why are differences vis-
ible at supra-regional level (cf. Nielsen et al. 2017: 402)?

At the spatial scale of individual Celtic field complexes, 
two topics are particularly understudied: the first issue con-
cerns models for Celtic field-complex development and the 
second topic concerns settlement-field interrelations. 
Gerritsen (2003: 167–78) argued that information on 
whether (and at what scales) Celtic fields were ‘planned’ 
and at which point in time banks accumulated (from the 
onset, gradually, or at the end-phase, cf. Spek 2004: 147–49) 
was insufficient to choose between tentative models pro-
posed (Gerritsen 2003: 174–77). We presently have no well-
substantiated ideas on  through what processes or 
developmental stages Celtic fields accumulated: is there evi-
dence for initial block- or strip planning which later coagu-
lated or expanded into aggregate Celtic field-complexes (cf. 
Brongers 1976: 57; Nielsen et al. 2017: 396) or should other 
developmental mechanisms be explored (cf. Anker 2017: 
13; Schrijver 2011; Nielsen et  al. 2017: 389–92)? Also, 
scholars of later prehistoric field systems should strive to 
explore the social systems behind resultant bank morpholo-
gies: what groups of people were involved in which stages 
of the process? Here, I have argued that uprooting was a 
generative process for bank construction that could have 
small-scale decentralized social units (e.g. households) as 
their main proponents and actors (Arnoldussen and van der 
Linden 2017: 566), regardless of any coordination in terms 
of use-rights and use-ways at higher social levels (cf. 
Johnston 2005; Yates 2007: 135–36 for nuanced views). In 
simpler terms: whereas the overall layout (orientation and 
extent of Celtic fields boundaries) may have been initially 
planned by leadership or community councils above the 
household level (cf. Johnston 2005, 3; 17; Nielsen et  al. 
2017: 406), the formalization of such  boundaries into banks 
that ever so slowly grew in height, was the results of indi-
vidual households that routinely performed the same tasks 
(e.g. clearing field weeds) across the full extent of the aggre-
gate Celtic field complex. However, to distill (changes in) 
long-term tenure regimes from Celtic field developmental 
trajectories, a detailed chronology is required.

Presently, our chronological resolution and numbers of 
dated locations per aggregate Celtic field-compex are still 
too low to identify directions and modes of expansion, nucle-
ation, or contraction within Celtic fields spanning up to hun-
dreds of hectares (cf. Nielsen et al. 2017: 386; 393; 404–06). 
The development of more fine-grained chronologies or phas-
ing of Celtic fields is unfortunately an prerequisite to arrive 
at social inferences on the dynamics of tenerual regimes 
applied – information that is in part encoded in bank age and 
overall morphology (cf. Nielsen et al. 2017: 385–86).

As to the second topic, I feel that the interrelations 
between domestic activities and house-sites and Celtic field 
agriculture also deserve additional scientific attention. Why 
do we fail to identify house-sites for the (Bronze Age) start 
of the Celtic field systems but are Iron Age houses com-
monly found? Were later house-sites placed in parts of the 
aggregate Celtic field-complex that at those times laid waste? 
What can explain the awkward placement of such houses in 
relation to the locations of banks – particularly as shared ori-
entation of banks and houses suggests crude 
contemporaneity?

Lastly, whilst I have tried in the above to discuss particu-
lars of the agronomy of the later prehistoric Celtic fields, 
many such details still escape us. Basic information such as 
alternations or cycles applied to crops grown, the duration 
and frequency of fallow or grassland plots or the specifics of 
planting, weeding and manuring (cf. Nielsen et al. 2019) all 
require more detailed study. A fuller and more detailed 
understanding of the role that Celtic field agriculture played 
for communities in the Low Countries between 1200  BC 
and AD 200 hinges on continued study of these remarkable 
sites using interdisciplinary approaches: pedologists, pal-
aeobotanists, geochemists, agronomists and scholars of 
(pre)historic tenure are as much needed as archaeologists 
for this.
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