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13. DOBBELTSPOR DILLING IN RYGGE, STFOLD, NORWAY
GEOARCHAEOLOGY AND MORPHOLOGY OF A MIXED
FARMING SETTLEMENT

Richard | Macphail, Johan Linderholm, Lars Erik Gjerpe, Philip I. Buckland,
Samuel Eriksson and Kristian Hristov

SUMMARY

. e - at Dilling involved

bulk geochemical analyses (fractionated P, LOI, MS, and MS ) and thin section studies
(including SEM/EDS microchemistry) Geology played a crucial role in site location and development,
and Pre-Roman Iron Age—Roman Iron Age Areas - span the beach sands and ¢nest sediments, with
Area at the lowest elevatiome very large number of C dates available allowed the suggestion that
settlement in Areas -, which had been established and consolidated from B&L, had ceased by
ca.AD . -eis date coincides with the onset of climatic change when conditions became wetter and
cooler We conclude that the settlement was erst established on low ground on ene marine sediments,
but as the climate deteriorated free drainage from the end-moraine led to increased soil wetness and
wetland development downslopCA analysis of dated posthole and post imprints also highlighted
this settlement shift upslop&hemistry clearly suggested a dominance of organic phosphate (LOI v
PQuota) at Dilling, reinforcing the long-held view that the Pre-Roman Iron Age—Roman Iron Age
settlements were mixed farming communities that concentrated on organic manured arable eelds
(Hristova et al. this volume) Livestock were housed in long house byres and poggibtals- sunken
byres, like those found across Roman Belgium, for exarmiaekways recorded animal movements
and possible transport of composted dung to the eelds through time, rather than always employing raw
byre waste (see @degaard, this voluns&ttlement morphology and function were also scrutinised.

Keywords:Early Iron Age, Geoarchaeology, climatic change, manure, postals/sunken byres, settlement.

INTRODUCTION Aims and objectives

e Pre-Roman Iron Age—Roman Iron Age period e Dilling sites consist of settlements associated
(1D216874; 200 BC — AD 250+) and Migration  with di erent periods of house building and use, with
Period (ID Area 216873; e.g. mainly AD 300-500) dating suggesting a continuum of occupation across
settlement site, which was excavated during 2017 the Dilling area (see Figures 13.3 and 13.5). In-addi
and 2018, was visited by R.Macphail (UCL) and tion, there are numerous settlement features such as
sta from MAL during 30th May—1st June 2018  cooking pits/artisan areas, track- and pathways, pits,
(P. Buckland, J. Linderholm, S Ostman, University suggested wells and waterholes, and examples of elds
of Umea, Sweden) and discussed with Lars Erik and enigmatic sunken features. ese sunken featu
Gjerpe, Jan Kristian Hellan, Linnea Syverseetre res are by some interpreted as pit houses, chapter 7.
Johannessen, Stine Annette Melvold, and Marie However, as this term appears to be controversial,
@degaard (Cultural History Museum, University of in this chapter we mainly use the term “sunken fea
Oslo). Although post-excavation analyses focused ontures”. In parallel with other studies (dating, nds,
Area ID216874, features from Migration Period site  macrofossils) a high proportion of these settlement
ID216873 were also analysed. features were sampled in order to increase the reliabi
lity of interpretation, with the objective of being able

Reference: Macphalil, R. I., Linderholm, J., Gjerpe, L. E., Buckland, P. I., Eriksson, S., Hristov, K. (2024). Dobbeltspor Dilling in Rygge,
@stfold, Norway: Geoarchaeology and Morphology of a Mixed Farming Settlement. | L. E. Gjerpe Ded.komplekse jernalder-
bosetningen pa Dilling: hus — gard — grend — lauisi2g7—-325). Cappelen Damm Akademisk. https://doi.org/10.23865/cdf.220.ch13
License: CC BY-NC 4.0
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to ascribe function and use history. Bulk chemical, eld or extracted from soil monoliths sent to UCL.
magnetic susceptibility and soil micromorphology e ve parameter analysis routine has been developed
data were integrated for individual layers and features,and adapted for soil prospection and bulk analysis
with bulk soil data providing overviews of sites and of occupation soils and features. Analysed parame
settlement pattern as a whole. ese studies were also ters comprise organic matter (loss on ignition [LOI],
carried out with the goal of attempting to record how (Carter 1993), two fractions of phaisate (inorganic
the settlements functioned through time and to see if [Cit-P], and sum of organic and inorganic [Cit-POlI])
there was any chemical loading associated with this(Engelmark and Linderholm 1996; Linderholm 2007)
long-lived and widespread settlement at Dilling. e  and magnetic susceptibility (M$) and MS550
settlement and its associated hinterland were compa (Clark 2000; Engelmark and Linderholm 2008). ese
red to similarly dated sites across Norway and north- analyses provide information on various aspects con
western Europe. With reference to this European cerning: phosphate, iron and other magnetic compo
overview, climate change through the pre-Roman nents and total organic matter in soils and sediments,
IA/Roman period and during the Migration Period  and their relationship to phosphate (further details can
could well have had an impact — see below (Bluntgenbe found in (Viklund et al. 2013).)
et al. 2011; Sgrensen et al. 2015) (see Figure 13.5).
Soil micromorphology
Source criticism e undisturbed monolith samples were subsampled
Although the settlements are clearly based uponr agri for the processing of 92 thin sections (Macphail 2019;
culture (arable and animal husbandry), only very few Macphail et al. 2018). A wide variety of features and
(x3 soil pro les) possibly contemporary eld soils were areas were sampled providing a broad coverage of the
available for study because of post-settlement agricul Dilling settlement’s components (e.g. ovens and fur
tural activity. Interpretations of soil management have naces, houses and ‘pit houses’, animal management,
therefore, by necessity, been speculative and relating tananured cultivation). ese samples were impregna
proxies and information from numerous feature lls. ted with a clear polyester resin-acetone mixture, then
topped up with resin, ahead of curing and slabbing for
75x50mm-size thin section manufacture by Spectrum
MATERIAL AND METHODS Petrographics, Vancouver, Washington, USA (Courty
e two-year excavation involved bulk analysis of et al. 1989; Goldberg and Macphail 2006). in sec-
1171 soil survey- and selected feature- samples-(fracti tions were further polished with 1,000 grit papers and
onated P, LOI, MS, and MS550), and the study of analysed using a petrological microscope under plane
92 thin sections employing soil micromorphology polarised light (PPL), crossed polarised light (XPL),
and SEM/EDS. Bulk geochemical studies at MAL  oblique incident light (OIL) and using uorescence
(the Environmental Archaeology Laboratory, Umea microscopy (blue light — BL), at magni cations ranging
University, Sweden) and soil micromorphology at UCL  from x1 to x200/400. Selected features from 6 thin-secti
(Institute of Archaeology, University College London) ons (two furnaces, ‘pit house’, refuse, road and wall ditch
were carried out on samples from the 2017-2018 examples) were also studied using microchemieal ele
excavation seasons at the Dobbeltspor Dilling Project mental analysis measured employing Scanning Electron
in Rygge, @stfold, Norway (see Methods, below). Microscopy/Energy Dispersive X-Ray Spectrometry
(SEM/EDS) employing a Zeiss EVO 25 (Weiner 2010)
(for examples see Figures 13.9e—13.9f, 13.13d-13.13e).
SAMPLING in sections were described, ascribed soil microfabric
Sampling was undertaken by archaeological sta at types and microfacies types, and counted according
the Cultural History Museum, University of Oslo in  to established methods (Bullock et al. 1985; Courty
connection with the excavation process before and2001; Courty et al. 1989; Karkanas and Goldberg 2018;
after discussion with sta from MAL and UCL. Soil Macphail and Cruise 2001; Macphail and Goldberg
survey sampling was conducted before removal of the2018; Nicosia and Stoops 2017; Stoops 2003; Stoops

Ap-horizon stripping by an excavator. et al. 2018). e study also drew upon previous studies
' _ ' _ of Iron Age settlements by the MAL, UCL and other
Bulk soil chemical and physical properties teams (Bardseth and Sandvik 2010; Linderholm et al.

For survey samples, two parameters (Citric soluble 2019; Macphail and Linderholm 2017; Sageidet 2005,
phosphate Cit-P and Magnetic susceptibility, MS) 2013; Viklund et al. 2013), and upon previous attempts
were analysed throughout. A ve parameter analysis at settlement morphology reconstruction (Linderholm
routine was applied to feature samples collected in theet al. 2019; Macphail et al. 2017).
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Figure 13.1Geological map of Dilling, showing location on the highest ground formed by the poorly sorted and coarse end-ir
raine, and down slope, beach sands and in the lowest ground, intertidal ne sands and loams; current areas of peat are also
Migration Period ID Area 216873 crosses the boundary between the end-moraine and beach sands. Pre-Roman Iron Age ar
Iron Age ID Area 216874 (Areas 1-6) mainly occurs on the ne intertidal sediments, with Area 6 on the very lowest ground (a
Geological Survey of Norway; NGU; http://www.ngu.no/).

RESULTS AND DISCUSSION SETTLEMENT sediments. Site ID 216873 has a northern half within

MORPHOLOGY AT DILLING the end moraine, and a southern half where features
are cut into beach sands, gravelly sands and stony

Geology and climate gravelly sands (Figure 13.1). For example, cultivation

e proper understanding of this site requires anam  layer 28733 X 289443 is composed of these beach
ber of anomalies to be confronted — anomalies which sands and gravels. It can also be noted that the dis
have arisen due to the complexities associated withtribution of magnetic susceptibility values seemingly
the geology at the site and with European climate re ects the geological boundary between beach sands
change during the Pre-Roman and Roman Iron Age, and the end moraine, with samples showing much
and Migration Periods. Contrary to expectations and higher MS values compared to those of the beach
assumptions governing the interpretation of many sand contexts, presumably due to a higher iron con
Scandinavian sites, uplift — although occurring — is tent in the end moraine geology (Figure 13.2). Apart
much less important to the site’s formation processesfrom the northern part of Area 1, the southern part
compared to local variations in soils and geology, andof Area 1 and all of Areas 2—6 have ne sands, ne
to climatic uctuations. e geology of the Dilling sandy clays and ne sandy silt loams, and these ne
area is composed of unsorted, mainly coarse, ‘endsediments were utilised for earth-based construc
moraine’ sediments forming high ground in the north, tions, and quarry pits record quarrying of this ‘clay’
with downslope, a band of beach deposits (Figure for building ovens and furnaces (see below).
13.1;http://www.ngu.no)).). e lowest ground is is geological pattern has also probably a ected
characterised by ne low energy intertidal mud at drainage at the site, with precipitation draining out
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Figure 13.2 Magnetic susceptibility plot for ID Area 216873 (mainly Migration Period), illustrating how geology a ee€ts this measu
re, with the probably more ferruginous end-moraine, and down-slope associated features, showing higher MS enhancement compe
to iron depleted beach sands downslope (after e Geological Survey of Norway (NGU; http://www.ngu.no/)
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Figure 13.3Landscape development, topogtéptdates and hydrological aspects combined (MSquota), based on all analysed
samples (features and mapping), and suggesting that the settlement spread up-slope onto higher ground. Areas-of increasir
nage through time are highlighted by the greatest MSquota, because of secondary iron mottling due to water logging (see Fi

and 13.11c and 13.11d, below).

of the end moraine and beach sands across, and ontanacrofossil and soil micromorphological evidence
the ner intertidal sediments down-slope. is appa could support this conjecture (see Chapter 12 and
rently eventually led to heightened base levels in theFigures 13.14b-13.14c). We also hypothesise that
low ground, occupied by Area 6 for example, where areas of mud at soils could have developed inte wet
enhanced MS550 (MSQuota) is a proxy for hydro land, becoming more organic and peaty, although very
morphic iron mottling (Vepraskas et al. 2018). is little of this peat is currently preserved due to recent
is recorded in the form of post-use laminated water drainage and farming practices (Figure 13.4).

laid lls in ‘pit houses’ (see Figures 13.11b-13.11d)

and quarry pits, and availability of locations suitable Geochemical overview

for water holes and wells (see below). It can be sug e soils and deposits are minerogenic to poorly
gested, however, that this low ground was not so a ec- humic, with LOI mostly below 2%, with mainly small
ted by high base levels during the pre-Roman and to moderate concentrations of P (normally <200 ppm
early Roman Iron Age, because this period was drier Cit P), although this is commonly in the form of orga
compared with the later part of the Roman Iron Age nic phosphate (PQuota = >1.5) (Figures 13.6a—13.6¢
and Migration Period Buintgen et al. 203,Sgrensen  and 13.7). Magnetic susceptibility enhancement is
et al. 2015). is point is discussed in more detail generally low (often MS=10-3Bf 1>-fm3 kg?), and,
below, but a possible shift in settlement intensity as noted above, likely re ects overall di erences in
upslope and the location of the Migration Period regolith geology (Figures 13.2 and 13.6c). Stronger
settlement on higher ground may hint at land beco MS values, i.e. >8@f 1%-fm3 kg1, are associated with
ming more poorly drained after ca. AD 250 as the furnace and oven features, as detailed below.
climate became wetter (Figures 13.3-13.4). Small

amounts of wetland plants and their remains as both
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Figure 13.4 Dilling sea level map showing Areas 1D216873 and ID216874, and suggested areas of peat land and marsh, a result

of the deterioration of climate, from ca. AD 250 onwards (Blntgen et al. 2011; Sgrensen et al. 2015 ), and hypothetically greater
ensuing drainage from the freely draining beach sands and the end-moraine forming high ground (see Figure 13.1). Recent farmlan
drainage and management has probably led to a marked reduction in this suggested wetland soil. ( e Geological Survey of Norway
(NGU; http:/iwww.ngu.no/).)

GEOCHEMICAL DATA AND DATING and thus these lIs will re ect nearby use of space in
ACCUMULATION TRENDS IN TIME AND a very di erent manner from, for example, such ovens
SPACE or cooking pits.

As there is an unusually high numbertE-dated In order to make a more comprehensive use of

feature lls in this project, which have also been-ana this multivariate data set,a PCA model was produced
lysed for soil chemistry/geophysical properties, there (Geladi and Linderholm 2020), using eight variables
is the interesting opportunity of investigating human (CitP, CitPOI, Pquota, MS, MS550, MSquota, and
impact over time across a well-studied large area. e calibrated“C-dates of min and max 2 sigma values
guestion of how much humans contribute in terms of (positive BP number)). Data was preprocessed by
soil input is often a matter of serious geoarchaeologi mean-centering, UV-scaling and log transformation
cal debate (Linderholm 2007), and Dilling provides a of the ratio data (th&'C 2 (values were not log trans
rare opportunity to examine closely a settlement that formed). e model gives four signi cant principal
can throw light on this issue. components explaining 86% of the total variation in
For this purpose, we selected feature lIs of post the data set. is model is presented in Figure 13.8
holes and post imprints associated with house con using principal component 1 (PC1) and the fourth
structions to further analyse human impact over time principal component (PC4).
at Dilling. e reason for this is that post holes are In the model, samples with older dates are found
passive recipients of sediments (Reynolds 1995) with- on the positive right-hand side of the horizontal
out any other intentional function than bearing a post PC1 axis and the samples with highest combined
of a house (unlike functional ovens or cooking pits), impact from especially CitP and MS are found on
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Figure 13.5Compilation of 14C dates from analysed features at Dilling, showing calibrated 2 sigma max/min indicated by
diamonds. e bars indicate phases of settlement: establishment (green), consolidation (yellow) and end of main habitation (re
European annual mean temperature 1901-2000 period with observed anomalies (red line) and reconstructed annual mean \
precipitation (blue line) according to dendrochronology (Buntgen et al. 2011). Local annual mean temperature variation (blac
from Sgrensen et al. 2015 and Velle et al. 2005 (pollen and chironomids — midge ies).

i81 61 @11 fol 111 181 161 111 101 811 801 861 AT Aol o1
158w

Figure 13.6 Cumulative loss-on-ignition (6a; LOI), 2% citric acid extractable P (6b; CitP) and magnetic susceptibility (6¢; MS)
data, showing most common readings. Outliers in CitP (n=5; in the range of 1000-3500 ppm) and LOI (n=2; 27% and 31%) al
excluded.

the negative left-hand side. is means that postholes habitation impact over time and possibly to a gradual
from Area ID 216873 together with Areas 1 and 2 population increase.

can be interpreted as the most heavily impacted by  However, for modelling simplicity, and because the
human activities. Moreover, the general accumulation geochemical signature of the earliest periods (e.g. Late
of phosphate can in this case be clearly linked to Bronze Age) has probably become subsumed into the





































































