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In the early Middle Ages, a network of maritime trading towns – emporia 
– emerged along the northern coasts of Europe. These early urban sites 
are among archaeology’s most notable contributions to our knowledge 
of the period between the disintegration of the Western Roman Empire 
and the growth of a maritime-oriented world in the Viking Age. Ribe, 
on the western coast of Denmark, is one of these sites. In 2017-18 
the Northern Emporium research project conducted seminal research 
excavations, which provided new foundations for the study of this nodal 
point between Western Europe, Scandinavia and the world beyond. 

This first volume presents the results of these excavations and analyses 
to piece together the history of the emporium and its social fabric. 
The research employs novel, high-definition methods to explore the 
networks of the site, integrating an extensive use of geoarchaeology and 
3D stratigraphic recording with intensive environmental sampling and 
artefact recovery, resulting in more than 100,000 artefact finds. The 
results transform our understanding of key points of the early history of 
the North Sea region. Through the remains of dwellings and workshops 
– the traces left by traders, sailors, weavers, tailors, comb makers, and 
skilled producers of glass beads and metal ornaments – we follow the 
creation of Viking Age social networks, along with some of the most 
iconic artistic products of this world and the daily lives of some of its 
notable inhabitants. 
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1. Introduction
The research excavation at SJM 3 Posthustorvet, 
conducted in 2017-2018, provided an opportunity to 
explore and define research methodologies for a rare 
and complex urban stratigraphy. This chapter introduces 
the excavation and explains the strategies and methods 
adopted for the work. It chronicles the excavation process 
and the choices faced in the course of the fieldwork. 
Finally, it provides an evaluation of the outcomes and 
their lessons for future work. 

The excavation published in this volume is the latest 
of a long series of excavations that have taken place since 
1972 in the centre of Ribe’s emporium, in the area along 
Sct. Nicolaj Gade (Fig. 2.1). In 1973, Mogens Bencard 
excavated in the basement of the Art Museum (ASR 
6M73 Kunstmuseets Kælder), right next to our excava-
tion area. Here, well-preserved remains from the first half 
of the eighth century were found, while earlier construc-
tion work had removed all of the younger phases (corre-
sponding to approximately phase F8 onwards at Posthus-
torvet). In the following years, further excavations were 
conducted at Dommerhaven (ASR 5M74) and the garden 
of the Art Museum (ASR 4M75 Kunstmuseets Have), on 
opposite sides of Sct. Nicolaj Gade (Bencard & Jørgensen 
1990). At the time, these were entirely reasonable choices 
of location, and the excavations produced highly signifi-
cant results. Today, however, we can also see that these 
locations were actually rather unfortunately chosen, as 
large parts were located outside of the best-preserved 

stratigraphy, which is narrowly concentrated around the 
course of the contemporary street Sct. Nicolaj Gade. 

The same can be said for the excavation that Stig Jensen 
and Lene B. Frandsen carried out in 1985-1986, ASR 7 
Sct. Nicolaj Gade 8 (Frandsen & Jensen 1988; Frandsen & 
Jensen 2006). Here the youngest deposits were removed 
by modern truncations. It was not until 1990-1991, when 
the post office (ASR 9 Posthuset) was excavated, that 
intact stratigraphy from the 800s was encountered and 
examined (Feveile & Jensen 2006). Here, however, the 
choice of area was limited by the boundaries of construc-
tion work and consisted only of a narrow, U-shaped ditch. 
The excavation encountered plots, house floors, ditches, 
and roads, but mostly only in narrow sections. Finally, a 
large open-area excavation located in the modern street 
area (ASR 2360 Sct. Nicolaj Gade) was conducted in 2012. 
Here several house plots, situated side-by-side, could be 
identified, but since the purpose was to build a new street 
surface, the excavation was limited to the top part of the 
stratigraphy. For the first time, evidence for activity in 
the 900s appeared in the form of radiocarbon dates of 
charcoal from the layers (M.A. Jensen 2013).

The excavation at Posthustorvet has benefitted greatly 
from all the information that has been extracted from the 
older excavation campaigns over the years. Yet without 
a doubt, the greatest strength of the excavation is that 
it finally became possible to excavate a large, coherent 
surface in the central part of the emporium. It was thus 
possible to locate the excavation area in a place where we 

The excavation at SJM 3 
Posthustorvet

Claus Feveile & Søren M. Sindbæk
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knew that stratigraphy would most likely comprise the 
bulk of at least one plot, as well as parts of the road area 
and adjacent plots; that good preservation conditions 
would be present in the northernmost part of the area; 
and that the layers would be preserved to a depth of more 
than two metres. The excavation thus for the first time 
provided a basis for illuminating the internal area of a 
plot – in particular, it transpired, houses – and thereby 
to analyse their structures and interiors, including space 
division, activity zones, fireplaces and ovens, and work-
shop location.

2. The excavation’s aim and 
objectives
In many ways, Ribe’s emporium is representative of urban 
archaeological sites located in the ‘organic crescent’, an 
area across parts of northern and north-western Europe 
where buried remains are preserved in a relatively cold 
and wet environment (Carver 2009). Over the centuries, 
this area’s heavy reliance on organic building materials 
such as wood, wattle, and thatch has resulted in deep 
stratigraphies formed and transformed by human and 

natural processes. Human activities relate to the inten-
tional organization of space through the construction, 
demolition, and movement of material, as well as the 
more gradual impacts of day-to-day life and work. Natu-
ral forces have similarly been at work, contributing to the 
formation and transformation of stratigraphies through 
processes of sedimentation, erosion, and turbation. 

The most extensive and well-preserved remains in 
Ribe are concentrated over a stretch of c. 200 m along 
the north side of the river, the Ribe Å. Here, there are 
traces of buildings and specialized activities in layers up 
to 2.5 m thick (Feveile 2006a). Parts of this stratigraphy 
have survived surprisingly intact until today. In the centre 
of the area, some parts show good organic preservation 
with finds of wood, leather, and even textiles. The area 
where these conditions prevail is very localized, covering 
at most 100 m by 50 m. It is thus a remarkable, and yet 
also extremely limited archaeological resource. 

Previous excavations had already demonstrated 
the possibilities of the detailed stratigraphy and made 
significant advances in understanding the site (Feveile, 
ed. 2006c; Feveile & Jensen 2006). On this occasion, 
there arose an opportunity to excavate an open area of 

SJM 3

m
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Figure 2.1. Map of Ribe north of the river (Ribe Å). Yellow marks previously excavated areas. The solid red line indicates the extent of known 
Viking-age cultural layers. The dotted red line indicates the approximate extent of layers with wet, organic preservation. Graphics: C. Feveile.
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substantial size and with limited younger disturbances 
compared to earlier excavations. The opportunities and 
challenges of conducting a complex stratigraphic excava-
tion in this context were put to the test by the Northern 
Emporium excavation.

The excavation took place in an open area between 
the Ribe Art Museum, the former post office at Sct. 
Nicolaj Gade 12, and a path leading from Sct. Nicolaj 
Gade to the river. The area was chosen because it was 
expected to offer some of the most favourable preser-
vation conditions to be found in early Ribe, albeit with 
a wide range of variation: whereas the southern end of 
the site was expected to consist largely of dry, mineral-
ized deposits, the northern end was expected to feature 
considerably better organic preservation. Contrary to 
many research excavations, however, the project was 
defined with certain constraints: the location in the 
middle of a living city meant that the choice of site was 
limited, and the excavations had to proceed as a single 
campaign over 14 months without interruption, rather 
than run through several field seasons separated by 
periods reserved for post-processing. 

Methodologically, the excavation was also to build on 
lessons learned from previous excavations in Ribe, as 
well as more recent excavations in related sites, including 
the Kaupang Excavation Project in Norway and the exca-
vations in Hedeby (Pilø 2007; Carnap-Bornheim et al. 
2014; Wouters et al. 2016). These excavations had shown 
how a combination of consistent stratigraphic excavation 
and the dynamic integration of natural science examina-
tion methods could provide new, qualitative knowledge 
of cultural and historical processes. Experience from 
previous excavations in Ribe showed that the accumula-
tion of layers, the number of contexts, and the complex-
ity could be expected to be extensive at the individual 
plots, and that it would sometimes be extremely difficult 
to follow the fine-meshed stratigraphy across the open 
areas, such as paths and streets, that separate one build-
ing plot from another. The documentation of the project 
therefore sought to further develop the application of 
dynamic digital methods and their possibilities – as 
well as to negotiate their limitations, e.g. in relation to 
on-site management of big data – that have become so 
evident during recent large excavations, such as in the 
Gründungsviertel in Lübeck (Kräling 2014).

The introduction of geoarchaeological methods and 
digital technologies to the excavation was intended to 

pave the way for gaining new detailed insights into the 
morphology and ‘syntax’ of the layer sequence and for 
clarifying its formation and transformation processes. 
This in turn was to offer new answers to some of the major 
unanswered questions surrounding this settlement: for 
instance, the ways in which space was structured and used 
could be reconstructed from the availability of reliable 
artefact and ecofact assemblages, which were previously 
difficult to reconstitute due to the warped nature of the 
stratigraphy. The excavation would need to provide a 
detailed, absolute chronology of the fine-grained stra-
tigraphy to enable a better understanding of the history 
of the site and its networks (marked by its artefact and 
ecofact finds) in relation to wider developments.

Some recurrent problems concerned the question of 
seasonal vs. permanent occupation: while large buildings 
were found in the outskirts of the emporium, probably 
from very early in the site’s history (Feveile 2006a, 40), 
earlier results had suggested that the central market area 
had remained a camp without fixed buildings for much 
of the eighth century (Bencard & Jørgensen 1990, 158; 
S. Jensen 1991). The evidence was ambiguous, however, 
leading to reconstructions ranging from a seasonal 
market (Feveile 2006a, 79; pursued in Skre 2008, 336) to 
a dense urban-type settlement, based on a reassessment 
of the evidence from the 1985-86 excavations at Sct. Nico-
laj Gade 8 (Croix 2015). For the latter stages of the site, 
related questions were raised in conjunction with issues 
of preservation: to what extent could the later history of 
the site be read through a gradually more disturbed and 
degraded stratigraphy?

Following current standards for urban excavations, 
the planned excavation was intended to focus on uncov-
ering spatial wholes in this stratigraphy and establish-
ing contemporary surfaces across plot boundaries and 
streets. This required a high level of attention to strati-
graphic conditions, especially in the open areas around 
the plots, as it was there that establishing the contempo-
raneity of horizons of occupation across the plots was 
the most crucial and simultaneously the most difficult. 

The excavation was also designed to deploy a broad 
scientific sampling strategy for environmental archae-
ology. The strategy aimed to complement previous 
environmental archaeology at Ribe in the best possible 
manner (e.g. H.A. Jensen 1991; Hatting 1991; Enghoff 
2006; Robinson et al. 2006). Knowing that the features 
destroyed during the excavation processes would be 
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extremely rare, an aim of the excavation was to collect and 
preserve satisfactory amounts of data and material – in 
the form of objects, samples, and related documentation 
– which would, in so far as could be reasonably foreseen, 
also be adequate for research objectives in the future. 

The excavation was intended to cover portions of 
several housing plots, as well as parts of the road and 
boundary areas between the plots. Experience from 
previous excavations had shown that the accumulation 
of layers, the number of contexts, and the complexity 
of taphonomy were all extensive in the individual plots 
and that it would sometimes be extremely difficult to 
follow the fine stratigraphy from one plot to another 
across the ditches and streets. The goal of uncovering 
simultaneous spatial wholes across plots, ditches, and 
streets, therefore, required that a high level of attention 
be paid to the stratigraphic conditions, especially in the 
boundary and road areas.

The essence of the fieldwork procedure consisted of the 
identification, recording, and removal of units in strati-
graphic order. Most of the basic elements of this strategy 
are similar to those applied in contemporary practice in 
urban excavations. The less common elements (complete 
wet sieving, 3D laser scanning, and soil and sediment 
micromorphology), had also been tried in previous exca-
vations. However, this excavation was to be one of the first 
to apply and integrate these procedures systematically 
throughout fieldwork. 

3. The excavation design and 
workflow
The documentation created in the course of the excava-
tion was designed to balance three considerations: 1) a 
consistent stratigraphic excavation, context by context; 
2) the uncovering and recording of spatial wholes; and 
3) attention to micro-events in the form of small patches 
of sediment, etc. The choice and combination of meth-
ods, defined as a methodological toolbox prior to the 
excavation, was determined in the field on the basis of 
a concrete assessment, thus allowing some flexibility to 
adapt to the different situations that arose in the course of 
excavation. The fieldwork methodology was based on the 
established routine for single-context excavation (Harris 
1989, 15), today adopted as the standard principle for 
major urban excavations carried out in Scandinavia (e.g. 
Pilø 2007; Dahlström 2014).

In practice, however, this selected methodology 
continually posed a number of challenges to the basic 
principle of single-context recording: that is, that 
each recorded stratigraphic unit should correspond 
to a single depositional event, usually recognizable by 
observable differences in soil characteristics (primarily 
colour, texture, and inclusions). The excavation high-
lighted many problems in deploying the context as a 
basic building block in the depositional history of the 
site and as the primary contextualization of artefacts, 
ecofacts, and samples. These problems often related 
to attempts to bridge observations across multiple 
spatial scales (see Lucas 2001, 153-155), from patches 
to contemporary horizons connecting different func-
tional zones of the site. In a general sense, in Ribe these 
challenges were twofold:

1) Identifying and delimiting layers: some layers could 
be identified by significant differences in colour 
and texture, in which case it was easy to distinguish 
them visually. Sometimes, however, the delimitation 
of layers proved difficult, as sediment patches might 
merge gradually.

2) Deformation of horizontally accumulated layers: a 
marked deformation of layers often occurs in the Ribe 
stratigraphy due to decomposition and decay in older 
layers and pits and the differential composition of the 
deposits (organic vs. mineral). A deep cutting in the 
early phases of the market place was thus seen as a 
deformation far up through the stratigraphy.

The assumption that excavation units correspond to 
single depositional events does not always describe the 
reality of archaeological fieldwork, nor does it point to 
a viable, consistent way to analyse and record stratigra-
phy. A variety of pragmatic solutions must be routinely 
applied to adapt to these specific challenges posed by the 
site and the objectives of the excavation (e.g. Saunders 
2000; Turney et al. 2005, 35-36). At Posthustorvet, it 
sometimes proved necessary to split parts of the stra-
tigraphy into units that evidently did not correspond 
to single depositional events, and conversely to lump 
deposits resulting from multiple events into single 
contexts. The practicalities of our integrated fieldwork 
approach further highlighted the necessity of a prag-
matic approach, but also strongly enhanced our capacity 
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to transcend the challenges posed by the principles of 
single-context excavation. 

After being identified, fully exposed, and delimited, 
each unit was processed in the following way (Fig. 2.2): 

After a 3D laser scanning of the upper interface 
and measurement of the unit’s extent, each unit was 
assigned a unique excavation unit number (A-unit) 
and a finds-registration number (X-unit). The surface 
of each unit was photographed, and an initial descrip-
tion was recorded in the digital context sheet. Next, 
it was decided if the unit should be selected for bulk 
sampling. In principle, a flotation sample of c. 5-10 l 
and a reference soil sample of c. 1-2 l were taken from 
all well-delimited units. After that, the remaining soil 
was removed using a combination of trowel and shovel 
and was completely water-sieved using meshes of 4 
and (with a few exceptions, such as units consisting of 

homogenous raw clay) of 2 mm, in order to collect arte-
facts and ecofacts. In some cases, large or complex units 
were subdivided into several finds-registration units in 
this process. Individual single artefacts of significance 
found in situ were measured with 3D coordinates and 
photographed. Once removed, each unit was described 
in detail, including its position in the stratigraphy in the 
form of a simple matrix (unit above-unit below), and 
interpreted based on field observations.

In order to provide for block sampling for micromor-
phology, DNA, etc., small blocks of sediment were often 
left standing during the removal of multiple excavation 
units. Depending on the type, location, and extent of 
the processing, the blocks were removed in one piece 
or were excavated unit-by-unit once the sampling was 
completed. In the road area, where stratigraphic link-
ing between the plots was critical, a standing baulk was 

Identifi-
cation 

Recording

Description

Excavation

Revision

Soil
processing

Control

•The unit is identified and delimited.
• Unit number and finds-registration number assigned.

• Photos taken. 
• Horizontal outline measured using Total Station. 
• The surface of the unit is laser-scanned.

• Initial description of the unit in the digital context sheet.
• If decided, the unit is examined using additional techniques.
• Digital data are transmitted to the server; the data quality is checked.

• If decided, a volume of soil is collected for bulk sampling.
• If decided, a volume of soil is collected for flotation.
• Removal of unit using a combination of trowel and shovel.

• In case of additional observations, the digital context sheet is revised.
• If a unit turns out to be more complex or extensive, it may be subdivided.

• Excavated soil is labelled and removed for water-sieving.
• Excavation continues until the context is completely removed.
• If decided, a block of soil is left standing for sampling and stratigraphic control.

• Excavation manager checks the quality of descriptions and measurement data.
• Excavation manager checks that data have been transferred to the server.

Figure 2.2. Checklist 
for the workflow for the 
processing of a context.
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maintained during most of the excavation and used for 
stratigraphic control and block sampling (baulk 1). 

In terms of record control, the digital measurements 
(Total Station and scans) were transmitted continuously 
to a server prior to the removal of the context. In the 
process, the quality of the data was checked and organ-
ized by the data officer so that it could easily be retrieved. 
The excavation manager controlled the quality of context 
descriptions and digital measurement data. In order to 
facilitate stratigraphic control, the main sections along 
the edge of the excavation corresponding to the trench 
boundaries were kept vertical and cleaned. Units were 
marked with dymo tape stating the A-unit number at the 
unit limits, both above and below. 

4. Documentation, organization, 
and procedures 
The basic units of description during the excavation were 
defined by the excavators in accordance with single- 
context excavation principles so as to correspond to 
discrete depositional events, at least insofar as this was 
possible to discern (cf. Harris 1989; Roskams 2001).

The purpose of the field description was to system-
atize and record the observations and interpretations 
made by the excavator in the process of defining and 
removing units and to explain the selection of further 

investigations and sampling procedures applied to the 
same. The description was also used during excava-
tion and processing to facilitate quick, approximate 
comparison of excavation units. Where feasible and 
taking into consideration information potential and 
workflow, the description was standardized according to 
quantitative (relative amount) or categorical (presence/
absence) attributes, which could be used in comparison 
with other information obtained during processing (e.g. 
artefacts or ecofacts retrieved or properties documented 
by scientific analysis). 

The description was neither intended, nor designed 
to give a comprehensive geomorphological character-
ization of texture and components. In this respect, the 
description would only supplement the later laboratory 
analysis of soil samples. For this reason, the recording 
of characteristics such as colour, consistency, grain size, 
minor components, and chemical properties was limited 
to general statements that could be verified in the field 
without special analysis or equipment.

Descriptions were recorded directly in the excavation 
database, designed with electronic registration sheets, 
using on-site laptop computers. A registration sheet was 
filled out for each unit defined and numbered during the 
excavation (Fig. 2.3). In addition to the main descrip-
tion, the sheet included separate boxes for a number of 
specific details: 

Figure 2.3. The electronic context registration sheets designed for the excavation.
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• A set of boxes with general identifiers: unit number 
(A-number), date of description, name of the excava-
tor, and trench number.

• Contextual relations: type of unit, identification with 
other unit numbers.

• A simple matrix of direct stratigraphic relationships 
to other units.

• Lists of associated finds-registration numbers 
(X-numbers), sample numbers (P-numbers), and 
drawing numbers (T-numbers).

• Tick-boxes for noting the occurrence of charcoal, 
stone, and burned clay. The relative abundance of each 
of these was assessed by reference to the sheet for the 
identification of relative abundance of components in 
soil (Greve & Sørensen 1992, 34).

• Tick-boxes for noting the occurrence of bone/antler, 
leather, and uncharred plant remains. These were 
recorded as present/absent without assessment of rela-
tive abundance. They were considered proxies for the 
degree of preservation of organic matter. 

The main description in the registration sheet was 
systematized according to a set formula listing the 
following properties:

• Homogenous/heterogeneous texture
• Colour (primary/secondary, e.g. ‘dark greyish brown’)
• Main component (primary/secondary, e.g. sand with 

humus) 
• Degradation (strong, light, etc.)
• Texture (compact, loose)
• Structure, laminations
• Boundaries (sharp, gradual)
• Contact surface

Units and features were measured using an integrated 
Total Station and 3D scanner (Fig. 2.4). The scanner 
recorded a mesh of points in three dimensions as well as 
the colour of each point, thus producing a digital image 
of the surface (see Croix, this volume, Chapter 4). As a 
rule, each unit that had been assigned a unique number 
(A-number) was measured in outline using the Total 
Station, and the surface was scanned in high resolu-
tion. The measurement and scanning were transferred to 

Figure 2.4. Surveying in progress using an integrated total station and 3D scanner (centre) with hand-held control station and micro prism (right).
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the excavation database and checked before the context 
was removed. The unprocessed scanned images (point 
cloud) were curated as primary data, whereas processed 
images (e.g. vectorized or cropped images) were stored 
and worked on outside the database. In further process-
ing, the measurement and scanning were combined using 
Cloud Compare graphics software, in which the scanning 
image was cropped according to the context outline and 
saved as a reference for the site stratigraphy.

A comprehensive photographic archive was main-
tained throughout the excavation. The photographic 
record reflected the relational recording system being 
used; i.e. representative photographs were taken of all 
units before excavation to illustrate key relationships. 
Occasionally, 3D photogrammetry was used as a supple-
ment to the 3D scanner to document complex contexts 
or to create high-resolution true-colour 3D models. In 
order to rectify the photogrammetric models, fixed coded 
targets with colour references were placed on appropriate 
surfaces (e.g. shoring and other fixed installations), and 
their position measured using the Total Station.

5. Object and sample handling 
Previous excavations at Ribe’s emporium have led to 
thousands of finds, most of which were too small to be 
recognized or recovered during removal. These were 
usually only recognized when the layers were sieved or 
once they had been dried after sieving. The consequence 
of this is that only a minor proportion of the artefacts 
were identified during the actual excavation of the units. 
In general, the individual position of finds therefore could 
not be recorded, except when it came to large pieces or 
special finds that were noted in situ. In these cases, the 
position was sometimes recorded in three dimensions as 
an additional procedure, but not as standard practice. The 
position of other finds could only be decided as some-
where within the layer where it was found.

Before leaving the excavation area, all containers 
(wheelbarrows or buckets) with soil were labelled with 
the unique excavation unit number (A-number) and a 
general finds-registration number (X-number) as refer-
ences for the finds’ context. In cases where special finds 
were made, these were sometimes assigned a unique 
finds-registration number (X-unit), to facilitate handling 
and recording individually. The list of X-numbers was 
kept in electronic form.

Each excavation unit (A-unit) constituted its own inter-
pretational unit and would usually only be associated with 
one find unit (X-number). Larger units were sometimes 
divided into several X-units, either horizontally or verti-
cally, especially in the case of very thick, homogenous 
layers, where one might suspect that a layer pertained to 
a long-term or gradual deposition process (Fig. 2.5). 

A field conservator was employed throughout the exca-
vation to monitor the artefact finds and to supervise the 
sorting and packaging of objects and their transport for 
further conservation at the Museum of Southwest Jutland 
storage facilities. The field conservator was also responsi-
ble for registering items sent out for conservation. 

The excavation adopted a sampling strategy that 
allowed for the collection of data for, amongst other 
things, micromorphology, soil chemistry, macrofossil 
analysis, pollen and NPP analysis, proteomic analysis, 
and aDNA analyses, and for a contextual interpretation 
of scientific high-definition data. The purpose of these 
analyses was threefold. Firstly, they contributed to resolv-
ing questions concerning the interpretation of specific 
contexts such as house floors or activity areas. Secondly, 
and more generally, they were used for both internal 
comparison and multi-proxy evaluation of contexts. 
Thirdly, in many cases, the materials were important to 
specialists in their own right, irrespective of the specific 
context. For this reason, and because of the rare nature 
of the site, sampling was conducted based on a similar 
principle as for sieving. As a general rule, all well-defined 
units were sampled. 

Sampling proceeded in three different forms: as 
block samples, in which soil was collected from multi-
ple contexts; as bulk sampling from specific contexts, 
including large volumes (5-10 l) for flotation and smaller 
volumes for other analysis; and as micro-sampling from 
specific contexts for the extraction of microscopic and 
molecular remains (Fig. 2.6).

Block samples were adopted primarily for soil and sedi-
ment micromorphology. A limited number of additional 
block samples were taken for geochemistry and environ-
mental DNA analyses (cf. Oonk et al. 2009; Pedersen et al. 
2015). Most samples were collected vertically from stand-
ing baulks or blocks or from the sections along the edges 
of the excavated area (Fig. 2.7). These were occasionally 
combined with sampling from the horizontal plane by 
pressing Kubiena tins into the surface or working with 
shallow transects where features could be distinguished. 
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ENTOMOLOGY: 1 l (or more) is
washed over a 300-micron
sieve. The retent in the the sieve
is combined with paraffin and
processed for the extraction of
insect remains.BULK SAMPLING: 2 l

Samples must be kept
wet/dry as found and stored
airtight under cool conditions.

MULTIPLE-CONTEXT
BLOCK SAMPLING

ARCHAEOBOTANY: From layers
with decay-inhibited, noncharred
remains, samples of c. 500 ml
are water-sieved in stack of
sieves of decreasing mesh size.

SOIL GEOCHEMISTRY: 1-2 dl
retained for off-site analysis.
50–100 samples will be
analysed.

INITIAL ASSESSMENT: 100 ml
soil sample examined using a
stereo microscope.

MICROMORPHOLOGY: thin
sections constructed from
blocks.

MICROMORPHOLOGY: thin
sections constructed from
blocks.

Sampling from the horizontal
plane in Kubiena tins

Context-specific
micro-sampling in tubes

Sampling from the vertical
plane (sections)

DNA: 2 grams of sediments
extracted in tubes from
especially cleaned surfaces in
fresh sections.

Pollen and NPP analysis: mainly
extracted from block samples;
sediment may be extracted in
small glass tube from section.

Duplicates of micromorphology
samples retained for texture,
magnetic susceptibility, organic
content, geochemistry, etc.

ARCHAEOBOTANY: Mineralized
contexts: 5-10 l of soil is floated.
The retent is collected and
dried.

FLOATATION: 5-10 l

SINGLE-CONTEXT
BULK SAMPLING

ZOOARCHEOLOGY: The residue
from floatation is sieved and
bone fraction collected.

Figure 2.6. Types of sampling.
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The sampling aimed to target every identified interphase, 
i.e. all major stratigraphic units and events. The samples 
were taken from strategic locations (as far as these could 
be identified in the field), such as corners, doorsteps, 
walls, and internal partitions. For selected floor surfaces, 
sampling took place on a grid or transect (see Milek & 
French 2007; Wouters et al. 2016; Wouters, this volume, 
Chapter 5; Trant, this volume, Chapter 7).

The bulk sampling strategy included the use of wet 
sieving through 4-mm and 2-mm mesh sieves, as well 
as flotation. The sieving took place on site in a sieving 
container with water flow. The sieving followed the work-
flow of the excavations, and the two basic elements of 
investigation had to be continuously adjusted: a) removal 
of layers, and b) sieving of their fill. As a rule, all soil was 
water-sieved. A few units, mainly clay floors, were only 
sieved using the 4-mm mesh, as the material could not 
be processed through the 2-mm mesh. 

Insofar as was possible, all man-made objects were 
collected in the sieve, including workshop debris such 
as refuse from bone- and antlerworking, metal slag, and 
burned clay. For animal bones, the strategy was not aimed 
at total recovery but at securing a large representative 
sample of bone types that would be useful for determining 
the size, species, sex, and frequency of common species, 
especially domestic animals. The aim was to collect all 
bones that could reasonably be identified as one of the 
following types: bones with joint ends, limb bones, verte-
brae, cranial bones, small compact bones (e.g. finger 

bones), teeth, and all small, complete bones that were 
observed, including bones from small mammals, bird 
bones (tubular bones), and fish bones. Bone splinters and 
hard-to-determine bone types such as ribs, meanwhile, 
were not systematically collected. 

As a control procedure, control samples were retrieved 
from selected excavations units. For each of these, the 
artefact and animal bones from a specified volume were 
collected according to the standard practice and recorded 
separately. The remainder of the residue in the 4-mm 
sieve was then collected in a 10-l sack. When the bag was 
full, the remainder of the excavation unit was then sieved 
according to the normal procedure. The control samples 
gave a means of validating the representativeness of the 
collection (see Kveiborg, this volume, Chapter 11).

Samples of c. 10 l of soil from each excavation unit 
were retrieved in bags and brought to the off-site process-
ing facility for water flotation (Fig. 2.8). Water flotation 
was used to recover charred archaeobotanical remains, 
and the heavy fraction of flotation samples was sieved 
using a 1-mm mesh to retrieve small animal bones and 
other small objects as a control of the common 2-mm 
and 4-mm sieving. Very small, flat, or light elements 
(e.g. fish scales, small rodent vertebrae) that escaped the 
2-mm sieve might thus be found in the float (Baker & 
Worley 2014, 12). 

In order to secure adequate material for all planned 
types of analysis while also securing a manageable 
workflow, an additional bulk sample of 1-2 l of soil was 

Figure 2.7. Block sampling for micro-
morphology in the side of modern building 
pit A1. The sections exposed by cuttings in the 
stratigraphy were used wherever possible for 
block sampling in order to minimize disruptions 
to the stratigraphic excavation procedure.
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collected from every relevant layer (Fig. 2.9). ‘Relevant’ 
excluded smeared or turbated layers that could not be 
properly separated. The samples were collected by scoop-
ing soil from a cleaned surface into an airtight plastic 
box. The samples were kept wet/dry as found, and boxes 
were stored under cool conditions as part of the site 
archive. All samples were initially screened by a trained 
archaeobotanist, who analysed a small volume under a 
stereo microscope to determine the presence of charred 
and uncharred plant material and other types of content. 
Layers with evidence of ‘decay-inhibited delicate organic 
remains’ (Kenward & Hall 2008, 585) were noted and 
selected for possible further wet sieving for uncharred 
plant macrofossils (see Mose, this volume, Chapter 13). 

The excavation pursued a targeted sampling 
programme for insect remains in contexts with favour-
able organic preservation. The analysis of sub-fossil 
insect remains (e.g. beetles, flies, bugs, fleas, lice) is a 
vital tool for understanding the local site environment 
and living conditions on settlement sites, as these are 
gradually ‘invaded’ by insects, which are attracted by the 
unique habitats provided by human activity (Kenward 
& Allison 1994). Moreover, comparisons between insect 
assemblages recorded from Ribe and other early towns 
in north-western Europe might reveal links in the move-
ment of species introduced to the ‘urban islands’ (Reilly 
2014). For these, a subsample of c. 2 l was collected in 
sealed buckets to be processed via paraffin flotation, used 

10 l soil sample

SJM 3

A 1000

X345

P37

Flotation

SJM 3

P37

Flotation

SJM 3

X1267 Finds
from the soil

SJM 3

Natural science

SJM 3

Find registration/
preservation

Collection

Screening

Archaeo-
botany

Soil geo-
chemistry

Entymo-
logy

Preser-
vation

• 2 l of soil is collected form every relevant layer. The samples must be kept
   wet/dry as found, and boxes must be stored under cool conditions.

• A small volume (c. 100 ml) from each sample is screened by a trained 
archaeobotanist under a stereo microscope to determine the presence of 
charred and uncharred plant material as well as other types of content such as 
insect remains.

• A selection of samples is chosen for archaeobotanical analysis. C. 500 ml soil
is processed by water-sieving in a stack of sieves of decreasing size, down to
c. 300 microns. The retent from this process will be preserved for entomological
analysis.

• A selection of samples is chosen for soil-geochemichal analysis. This involves 
the removal of c. 100 ml of soil for analysis.

• A selection of samples is chosen for entymological analysis. As part of
the retvieval process for insect remains, plant macrofossils can also be
collected.

• All unprocessed bulk samples are kept for the duration of the research
project.

Figure 2.8. Excavation units (‘A 
units’), finds units (‘X units’), 
and sample units (‘P units’) 
were assigned during the initial 
stage of excavation. Additional 
separate finds units were assigned 
to artefact finds retrieved during 
flotation of bulk samples.

Figure 2.9. The flow of bulk 
sample processing.
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specifically for insects (Campbell et al. 2011; Monk & 
Johnston 2012; Reilly 2012; see Allerson & Kenward, this 
volume, Chapter 12). 

Targeted sampling was also conducted for the geo -
chemistry of soils and sediments. This was pursued as an 
experimental programme of investigation, intended to 
facilitate a better understanding of the individual contexts 
but also of the in situ preservation conditions of the entire 
volume of soil/sediment in the emporium. The analy-
ses were to reveal how elements entered the settlement 
and how they were cycled biogeochemically within the 
anthropogenic deposits (Wilson et al. 2005;  Walkington 
2010). The measurement and sampling programme 
included field-measurements of in situ preservation 
conditions and measurements by hand-held/portable 
x-ray fluorescence (pXRF) instruments for assessing the 
bulk soil’s chemical composition. In addition, selected 
floor surfaces were targeted for the collection of samples 
for bulk soil/sediment analysis of chemical and physical 
properties (see Trant, this volume, Chapter 7; Kristiansen 
& Tjelldén, this volume, Chapter 8). A few block samples 
were also collected to test the use of Computer Tomog-
raphy x-ray scanning (CT) on soils in an archaeological 
context, based on its successful use in other branches of 
soil science (Naveed et al. 2016).

A final sampling focus was on material for radiocarbon 
dating. High-precision dates were important for many 
aspects of the research projects, and the highly variable 
conditions of preservation meant that tree-ring dates were 
not available for most phases. In recent years, the applica-
tion of statistical modelling of multiple radiocarbon dates 
in stratigraphically sequenced contexts has improved the 
construction of high-precision chronologies (e.g. Bayliss 
2009; Dee & Ramsey 2014). Of particular importance for 
Ribe was the discovery of the so-called ‘Miyaki event’ – a 
prominent spike in the levels of atmospheric radiocarbon 
in the year AD 775, currently thought to have been brought 
about by extreme solar storms (Miyake et al. 2012; Usoskin 
et al. 2013). Together with the adoption of high-precision 
calibration curves based on sampling of annual growth 
rings (see Philippsen & Olsen, this volume, Chapter 10), 
the observations suggested that well-sequenced radiocar-
bon dates might be narrowed down to less than one decade: 
a major improvement in the precision and reliability of the 
site chronology. Material for radiocarbon analysis were 
taken from bulk soil samples and from direct sampling of 
relevant plant material from exposed surfaces and sections.

6. The excavation process 

The practical preparations of the excavation project began 
in the autumn of 2016. As a precursor to the excava-
tion, a small trench was opened from 29 November to 
1 December 2016 to re-examine the section of a trench 
excavated in 1975 (the site ASR 4M75 Kunstmuseets 
Have, section N, see Bencard & Jørgensen 1990). This 
excavation bordered directly on the area targeted for 
excavation, and the aim was to provide samples of the 
stratigraphy for micromorphology in advance of the main 
excavation. The excavation provided a first glimpse of 
the archaeology and proved that the conditions had seen 
almost no visible alteration since the excavation 31 years 
prior. Another small trench was excavated in March 2017 
to test conditions by the gable of the Art Museum, which 
was to be fully uncovered during the main excavations. It 
demonstrated that the walls of the building were solidly 
anchored into the sand below the archaeological layers. 

Meanwhile, much work went into preparing the exca-
vation strategy in the project’s method statement. The 
details were discussed at two seminars in the spring of 
2017: on 13 March, the general excavation strategy was 
discussed at a meeting in Ribe with the participation of an 
international panel of experienced excavation directors. 
The following month, on 27 April, the bioarchaeological 
sampling strategy was discussed at another workshop 
with an international panel of specialists in Aarhus. Work 
also began to develop the functionality of the Museum of 
Southwest Jutland’s finds-recording database in order to 
facilitate registration and search functions for the many 
thousands of artefact finds that were expected. 

The work for the main excavation commenced on 29 
May 2017, and two weeks were spent preparing the site 
and establishing working facilities. This involved exten-
sive sheet piling around the northern part of the site 
where the deep excavation would face the modern road. 
The official launch of excavations took place on 13 June 
under much media attention. The team was still largely 
clearing modern cuttings and features when the advisory 
board paid their first visit to the excavation on 19 June. 
A few days later, the area was fully covered by a tent with 
lighting, with the aim of ensuring the quality of the exca-
vation as it progressed and providing reasonable working 
conditions for the staff irrespective of the weather. 

The first phase of work encompassed post-Viking-
age deposits. Below the modern metalling and levelling 
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layers, previous excavations and soundings had suggested 
the presence of a uniform layer of c. 30-40 cm of modern 
gardening soil and a small number of medieval features 
and/or cultivation layers. In reality, post-Viking-age 
cuttings proved more numerous than expected. The work, 
which was initially expected to have been completed 
within one month, therefore continued for much longer. 
Most of July and early August was spent investigating a 
total of c. 35 pits and cuttings dating mainly to the elev-
enth to thirteenth centuries (site phase F15).

At the start of the excavation, the trench covered an 
area of approximately 124 m2. It soon became clear that 
the stratigraphy was entirely disturbed by a c. 1-metre-
wide building pit following the Art Museum’s gable. In 
addition, a pit with minor oil pollution was found in the 
north-eastern corner of the area, so this corner had to 
be abandoned. The excavation trench was thus quickly 
narrowed down to 87.5 m2, which was maintained in a 
large part of the excavation. The removal of modern and 
medieval pits and cuttings exposed a number of vertical 
sections, which were exploited for block sampling for 
micromorphology and soil chemistry. During this initial 
phase, much attention was also paid to developing and 
adjusting the documentation and workflow of the exca-
vation, including the complex interplay of 3D scanning, 
context recording, and sampling strategy – all punctuated 
by further frequent media attention.

Below the modern levelling layers, stratified deposits 
were found over much of the trench, and excavation of 
these began at the end of July. An important focus of this 
phase of the work was to explore the transition between the 
largely featureless horizons in the top of the stratigraphy 
and the youngest stratified Viking-age levels (site phase 
F14). These features and layers, corresponding to phase J 
in the nearby ASR 9 Posthuset excavation (Feveile & Jensen 
2006, 189) were marked by severe oxidation, bioturbation, 
and truncations. These posed particular challenges for 
the delimitation and stratigraphic separation of deposits, 
despite the opportunities for stratigraphic control through 
sections in the medieval and later cuttings. This work 
was in progress when, on 7-11 August, the 18th Viking 
Congress was held in Ribe, and a large number of inter-
national Viking-age specialists visited the site (Fig. 2.10). 

Previous excavations suggested that the site had been 
reoccupied in the twelfth or possibly eleventh century 
following a long abandonment, and that part of the earlier 
stratigraphy might have been truncated. A key aim was thus 
to provide material to address the question of how long 
Ribe survived as an emporium. In addition to contextual 
artefact recovery and reconstruction of the site formation, 
this included a targeted search for material for Bayesian- 
modelled radiocarbon dating. Sampling for tephrochronol-
ogy was also attempted, but the sediments were eventually 
considered too mixed for any results to be reliable. 

Figure 2.10. Delegates of the 18th Viking Congress, held in Ribe on 7-11 August 2017, visit the excavations. The Congress is a leading 
international forum for research on the Viking Age.



C l a u S  F e v e i l e  & S ør e n  M . S i n d b æk    39

While finds from the youngest, highly degraded layers 
had mainly comprised pottery and stone objects, the 
record now began to become more diverse. From 1 
September, the excavation team was supplemented by a 
full-time field conservator. Evidence of the mid- and late 
Viking-age history of the site started to appear, including 
spectacular finds such as a rune stick and an amber bird 
pendant. The outline of floors, roads, and activity deposits 
could now be discerned. It was clear that part of the main 
housing area of the most fully exposed plot remained 
outside the trench. Extending the area of excavation was 
discussed at this point, but the decision was made to stick 
to the area as originally defined, as any extension would 
add to the already considerable time pressure. 

In early September, the first group of substantially 
preserved clay floors (buildings K26 and K32) were 
uncovered and recorded. Previous excavations at ASR 
1075 Posthusskulptur had reached into the youngest 
stratigraphy of the area and had found casting moulds 
from a non-ferrous metal workshop (Feveile 2006b). 
The highlight of these weeks was the discovery of an 
abundance of similar material – evidently, this workshop 
was among the youngest to be identified in a Viking-age 
context in Ribe. 

By mid-October, the excavation had reached building 
K25 (phase F12) and uncovered a remarkable building 
that had been consumed by fire (Fig. 2.11). The massive 
clay floors of this building also contained the first exam-
ples found of preserved wooden remains. 

The night of 13 November brought the first frost, 
boding ill for an excavation set to run throughout the 
winter. Work continued over the subsequent months, 
however, as volunteers pressed on with wet sieving (Fig. 
2.12). They were rewarded with a steady flow of spectac-
ular finds – not least when, in late November, the excava-
tion reached building K23 and revealed a prolific non-fer-
rous metal workshop with an extraordinary collection 
of casting moulds, a cache of lead pendants, and a comb 
with a runic inscription. 

By this stage, the work was clearly running behind the 
schedule drafted in advance of the excavations. Some of the 
delay could be ascribed to the fact that strata from the Late 
Viking Age and the High Middle Ages had proven more 
extensive than expected, and that staffing levels had been 
slightly conservative compared to the plan, yet time was an 
issue of growing concern. The excavated area now main-
tained a continuous spatial structure, with traces of two 

plots facing a road area. The deposits of these phases were 
generally better preserved than those pertaining to the 
youngest phases, yet they presented only limited organic 
preservation. Bone and antler now survived most contexts, 
although wood and other soft tissue occurred only sparsely. 

Previous excavations suggested that we approached 
phases with a rapid change in the range of artefact types, 
reflecting large-scale changes in the emporium’s interac-
tion patterns. A key priority during this phase of work was 
therefore to maintain the painstaking process to articulate 
and separate contexts and associated finds as strictly as 
possible in order to test and refine artefact chronologies. 
This also involved the acquisition of material for radiocar-
bon dating. This period had been identified as one with 
particular potential for successful high-precision dating 
through Bayesian modelling of radiocarbon dates. There 
was thus particular focus on seeking out relevant samples 
from well-sequenced contexts for radiocarbon analysis.

Figure 2.11. A series of loomweights appear on 12 October 2017 
from the ashes of the fire that consumed building K25 (phase F12).

Figure 2.12. Excavation and wet sieving continued with few 
interruptions throughout winter, even when conditions became less 
than favourable.
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The levels now investigated were also the earliest in 
which previous excavations had contained undisputed 
building remains. It was therefore time to target relevant 
building floors for the programme of geoarchaeological 
sampling scheduled for the excavation. This work was 
designed to illuminate environmental conditions and 
to explore the evidence of activity patterns preserved in 
building floors. The week before Christmas, 18-22 Decem-
ber, was dedicated to conducting a detailed high-defini-
tion sampling in a 25 cm grid across the entire floor of 
building K22c and adjacent areas (Fig. 2.13). 

The excavations were resumed after Christmas on 2 
January 2018. By this time, the stratigraphy had started 
to become less distinctive, as the thick clay floors seen 
in younger buildings gave way to thinner clay patches or 
floors with no clay cover. It became increasingly difficult 
to follow a clear stratigraphy across the site. However, 
occasional extensive and distinctive sand or ash hori-
zons provided opportunities to ‘anchor’ the stratigraphic 
record over wide areas. 

Frost was now a frequent impediment to work in the 
mornings, despite the use of stone wool insulation mats 
on the entire site outside working hours. The icy condi-
tions proved a striking backdrop for yet another television 
documentary, filmed on 8 January 2018 for an episode 
of the Science Channel’s documentary series ‘Unearthed’. 
On 5 February, it was finally necessary to suspend the 
work during a period of severe frost. The break provided 
much-needed time to catch up with the processing of 
data and finds. Work was resumed on site as conditions 
improved on 12 February but had to be suspended again 
two weeks later when another spell of severe frost made 
the ground unworkable. 

This time, it was one week into March before the exca-
vation could continue (Fig. 2.14). Stone-wool mats and 
thermal boiler suits slowly yielded to spring days. The 
work had now reached the levels of building K21 (phase 
F8), where the prolific remains from non-ferrous metal-
working, which had dominated the finds since September, 
were replaced by equally prolific finds from bone- and 
antlerworking and, for the first time, by abundant remains 
from glass beadmaking (Fig. 2.15). A very special day 
occurred at the end of the month, when a keen archae-
ological connoisseur, Her Majesty, Queen Margrethe II 
of Denmark, arrived to visit the excavations (Fig. 2.16). 

With spring, the pace of work picked up considerably, 
not least due to the addition of new staff to the team in 
April and May. To make up for the winter disruptions and 
delays, it was agreed to extend the excavations into the 

Figure 2.13. On 20 December 2017, the excavation team performs 
‘super sampling’ of the floor of building K22c to obtain material for 
detailed geoarchaeological analysis.

Figure 2.14. Ice is broken at the wet-sieving station as work on site 
is resumed on 7 March 2018 following a period of severe frost.
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summer months. Early May saw the completion of the 
excavation of the long and complex sequence of Build-
ing K21. The excavation now reached the levels at which 
organic preservation was at its fullest; this presented 
wholly new challenges as copious remains of wooden 
constructions made excavation and recording difficult, 
while materials such as leather, textiles, and plant matter 
began to emerge among the finds (Fig. 2.17). Such condi-
tions could be found only in the northern end of the 
trench, while the southern half still presented entirely dry, 
oxidized conditions: a striking illustration of the impact 
of preservation conditions.

The levels that were explored at this stage (correspond-
ing to phase C in the ASR 9 Posthuset excavation), and 
which had, in previous excavations, seen a marked depar-
ture from both subsequent and earlier phases, gave rise 
to a particular cluster of questions: the ‘phase C conun-

Figure 2.15. Remains from glass and amber bead workshops made 
for busy work at the sieving station during the spring.

Figure 2.16. Her Majesty Queen Margrethe 
II of Denmark visits the excavations on 
26 March. The floors of Building K21c are 
exposed.

Figure 2.17. From May 2018, masses of 
preserved wood began to emerge from the 
northern part of the excavation.  
Photo taken looking N.
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drum’. In this excavation, the organic layers had appeared 
to extend indiscriminately across the site and to display 
notably little visible structure, although occasional 
patches of clay, sand, or other materials had outlined 
a layered structure in the build-up of the organic-rich 
deposits. Various observations, including the deforma-
tion and ‘folding’ of wooden sticks in the layer, had indi-
cated that the layer was originally several times thicker 
but had decomposed considerably to its present thickness 
(Feveile & Jensen 2006, 181). Similar phenomena were 
seen again in the present excavation (Fig. 2.18). 

The absence of clear horizontal features such as iden-
tifiable house floors or activity layers, combined with the 
high organic content of the stratigraphy, had previously 
stalled interpretation of this phase and also affected the 
ASR 9 Posthustorvet excavation. As such, no chronologi-
cal sub-phasing had been achieved in earlier excavations 
for this comparatively long phase. The chief aim of this 
part of the excavation was therefore to explain the forma-
tion of this layer, paying particular attention to strati-
graphically distinctive sublayers. Could these levels, for 
example, be the remains of seasonal occupation without 
permanent settlement, as had been argued, or were traces 
of buildings to be found?

May 2018 proved to be the warmest on meteorologi-
cal record in Denmark, and the heat, together with the 
drying out of the soil, soon became unexpected obsta-
cles. However, a steadily growing stream of visitors to 
the site enjoyed the conditions (Fig. 2.19). All of May 
and June was spent on the investigation of the levels that 
became phases F6 to F8. This period brought extraordi-
nary finds, including many remains from leatherworking 
and the well-defined beadmaking workshop K18. The 
finds graced the last televised report from the site, when 
Frantz Howitz and DK4 paid a second visit on 29 May. 
Yet despite the appearance of numerous hearths, posts, 
and wattle constructions, the basic questions relating to 
these levels were to remain unresolved throughout June.

Figure 2.18. ‘Folded’ remains of a degraded post show how the 
layers had compressed and decomposed from a much thicker state.

Figure 2.19. Sarah Skytte Qvistgaard guides visitors from the annual festival at Ribe Viking Centre.
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The breakthrough in understanding happened in 
the beginning of July, when the excavation reached the 
traces of what was to become house K12. This build-
ing had been consumed by fire, and as a consequence 
had left a distinct impression in the stratigraphy. There 
was no doubt about the nature of the remains: this had 
been a sizeable building, wholly constructed from wood, 
wattle, and thatching. It was also clear that the building 
– and similar structures – would have been very hard 
to recognize but for the conflagration that had charred 
the remains and left a distinctive ash horizon across the 
floors. In light of this realization, debates could now be 
resolved, and the numerous remains that had been exca-
vated over the preceding two months could be identified 
as remains of other buildings. 

Building K12 proved an outstanding structure. In addi-
tion, a suite of exceptional artefact finds contributed to 
characterizing life in the house. A beadmaking workshop 
had been active in the south-eastern part of the building. 
In the opposite end, loomweights and textile tools were 
found. The most unexpected finds were well-preserved 
wooden items, including a fragment of a lyre and parts 
of a chest (Fig. 2.20).

Time pressure remained a serious issue, not lessened 
by the attention which had to be allotted to the singular 
building K12. In early July, it was decided to narrow the 
excavation area and to leave a portion along the SE side 
of the area unexcavated. In this way it proved possible 
to complete the investigation of building K12 and other 
constructions in July, and to reach the bottom of the 
archaeological stratigraphy and the pre-settlement vege-
tation surface by early August. 

The lowest deposits, pertaining to the earliest decades 
of activity in the emporium in the early eighth century, 
were more oxidized with less surviving organic material. 
They included many cut features (ditches and pits), which 
could be traced more clearly in this phase, since they cut 
into the markedly different subsoil layers. The cut features 
also included parts of two sunken-featured buildings. A 
number of the key questions posed by the project about 
the origin of the site pertained to the earliest levels of the 
site stratigraphy, calling for particular attention.

Under the earliest accumulated deposits, a large 
number of smaller pits, ditches, and post holes emerged 
together with thin, completely mineralized activity layers 
(Fig. 2.21). In many cases, it was difficult to assess rela-
tions between the individual features. Initially, the many 

small layers and individual fireplaces were perceived 
as traces of short, seasonal activities, which presuma-
bly took place in the open air. Towards the end of the 
excavation, however, at the level of the subsoil, rows of 
stakes, postholes and other features emerged, which 
strongly suggested the outline of a building, although 
this interpretation was only demonstrated conclusively 
during post-excavation analysis. The excavation there-
fore shifted to an open-area methodology, where features 
were cut in order to clarify the stratigraphy. These remains 
were eventually identified as the post-built house (K2), 
the earliest construction on the site, built directly on the 
natural vegetation horizon.

The pre-emporium layers were comparatively simple, 
consisting of a natural vegetation layer overlying 
podzolized soil and covered by a blown-in sand layer. 
They confirmed earlier findings that little or no human 
activity could be traced at the site between the early first 
millennium AD and the establishment of the emporium 
around AD 700 (Feveile & Jensen 2006, 173).

The last two weeks of August were spent on selected 
supplementary investigations. It eventually proved possi-
ble to excavate most of the area along the south-eastern 
side of the excavation area that had been abandoned in 

Figure 2.20. Building K12 preserved a series of extraordinary finds of 
wooden objects, including this fragment of a chest found on 4 July 2018.
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early July. It was also possible to extend the area to include 
the NE to uncover the missing front of building K12. For 
this work, a part of the area that had been left out early on 
in the investigation for fear of oil pollution was taken down 
in large multi-context units and collected in Big Bags for 
future flotation. In this way it was possible to record the 
near-complete plan of the building. Meanwhile, intense 
work was directed towards block sampling in the sections 
along the excavation area. On 31 August, with the planned 
work completed, the excavation came to an end. 

During the 15 months of excavation, a large number 
of guests visited the site. They included numerous school 
and university classes, as well as local citizens and tour-
ists stopping by, both individually and in groups. Many 
colleagues also visited, especially during a series of confer-
ences and seminars: the international Viking Congress 
in September 2017, a workshop on early medieval glass 
held in Ribe on 21 March 2018, the annual Danish town 
archaeology meeting on 7 May 2018, and a visit from the 
staff of the UrbNet centre on 13 June 2018. The members 
of the project’s advisory board visited on several occasions. 

A couple of guests deserve special mention for their role 
in research history. On 2 October 2017, British archaeol-
ogist Martin Biddle, whose excavations in Winchester in 
the 1960s are often quoted as the inspiration for the first 
excavations in Ribe and in many other medieval European 
towns, came to see the excavations. Mogens Bencard, who 
directed the first excavations in Ribe’s emporium in 1972-
1976, visited twice on 8 May and 12 July 2018. And shortly 
before the excavations ended, on 13 August 2018, Rich-

ard Hodges, whose books and papers have transformed 
the study of early medieval emporia since the 1980s, 
also stopped by. In this way, three key researchers whose 
work had contributed to shaping the foundations for the 
Northern Emporium project also had the opportunity to 
follow its outcome first-hand.

7. Evaluation
According to the strategy for a detailed stratigraphic 
recording with full 3D documentation and geoarchae-
ological sampling, the excavation succeeded on many 
points. The augmented recording techniques significantly 
improved the ability to disentangle the complex stratigra-
phy, enabling a better understanding of depositional and 
post-depositional processes. On some points, however, 
the integration of relatively new and little-tested meth-
ods created difficulties that were only partially resolved. 

The systematic use of the 3D laser scanner generally 
surpassed expectations. The recording process was less 
disruptive to the workflow than feared, and the data 
proved eminently useful during post-excavation analyses 
(see Croix, this volume, Chapter 4). However, the instru-
ment employed was optimized for vertical constructions, 
and was not ideally adapted to the mostly horizontal 
features at hand. In the limited space of a deep excavation, 
it was often necessary to move the instrument to two or 
more positions in order to capture all surfaces of a feature. 
As the excavation grew deeper and the instrument had to 
be directed downwards with greater frequency, it proved 

Figure 2.21. Ditches and other features from 
the earliest settlement cut into the natural 
vegetation horizon.
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increasingly difficult to establish good working stations. 
The camera struggled to calibrate colours correctly under 
the variable light conditions of the tent cover, especially 
when the instrument needed to be moved for full cover-
age of a feature. For the purpose of this type of excavation, 
it would have been more suitable to have had a scanner 
mounted above the trench with its ‘blind’ angle directed 
towards the sky rather than towards a tripod below it. 

The use of 3D scanning was expected to make redun-
dant the need for a systematic recording of soil volume 
during excavation. The volume of all units, it was expected, 
could be calculated virtually by comparing the archive of 
scanned surfaces. In practice, this process proved very 
time consuming and was sometimes impeded by incom-
plete scans, for example when the blind spots created by 
vertical wooden poles prevented the scanner from cover-
ing all parts of a surface. For the purpose of statistical 
comparison, it would have been preferable to record the 
volume or weight of soil systematically during excavation, 
for example by weighing the buckets and wheelbarrows 
before wet sieving. 

Micromorphology proved crucial for characterizing 
depositional events and taphonomy (see Wouters, this 
volume, chapter 5). However, integrating extensive block 
sampling for micromorphology, which was inevitably 
aimed at exposing vertical sections through multiple strati-
graphic units, with a ‘single-context’ excavation protocol, 
which aimed to separate and excavate all stratigraphic 
units in order of deposition, created contradictions of 
purpose that were never fully resolved. Apart from utiliz-
ing ‘free’ sections along the edge of the excavation and in 
the side of pits and other cuttings, sampling was achieved 
either by leaving upright standing blocks or baulks while 
gradually removing the layers around them, or else by 
digging spade-size test pits into the stratigraphy prior 
to removal. Both methods had drawbacks: the first left 
obstacles for 3D scanning and soil processing; the second 
meant that the units sampled were not yet identified or 
labelled, necessitating a laborious control process during 
the post-excavation processing. A potentially promising 
remedy for this situation was attempted at one point by 
using a transparent plastic container that was gradually 
slid down over the sample during excavation, allowing 
units to be protected and labelled while causing minimal 
disruption to the excavation process (Fig. 2.22).

The original intention to keep the processing of 
micromorphological samples quick enough for results 

to inform on the excavation priorities was not achieved. 
The samples taken from the initial test trench, dug six 
months in advance of the main excavation, turned out 
to be of limited value, as the ‘dark-earth’ stratigraphy 
encountered at the point of sampling turned out to be 
radically different from the floor layers that were eventu-
ally found only a half-metre further into the excavation 
area. Samples from the sides of pits excavated in the early 
stages of the excavation could not be processed for thin 
sections in time for the information to be of use to the 
excavation. It remains an objective for future method 
development to either devise faster ways in which to 
process thin sections or to adopt other means of acquiring 
provisional information on microstratigraphy within the 
timeframe of the excavation process.

The systematic use of wet sieving secured not merely 
a large artefact material, but also robust data patterns. 
The highly standardized recovery procedures enabled 
quantitative analyses of the artefact assemblages and their 
contextual association, making it possible, for example, 

Figure 2.22. Experimental block sampling using a transparent 
plastic container that was gradually lowered around the soil block 
during excavation. This procedure could be employed more widely 
to permit a safe and minimally destructive block sampling in the 
context of a stratigraphic excavation.
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to distinguish primary workshop debris from redepos-
ited materials (see Deckers, this volume, Chapter 6). 
Had more time and resources been available, it would 
almost certainly have been useful in some cases to adopt a 
more systematic, fine-grained, spatial subdivision – a grid 
system – in contexts such as well-defined house floors. 
The agreed strategy had been to adopt such a system for 
selected well-defined surfaces and constructions. It is by 
no means certain, however, that the patterns thus estab-
lished could have produced intelligible results.

On two occasions, complete house floors were selected 
for grid system recording in combination with sampling 
for geochemical analysis (house K25, phase F12 and house 
K22c, phase F10). The exercise showed that the task of 
setting up and measuring the grid system, and manually 
labelling and processing the soil units, added considerably 
to the time spent on excavation. Meanwhile, the complex 
history of deposition, and the difficulties faced in separat-
ing, for example, floor deposits from abandonment layers, 
meant that it was difficult to target one specific surface. For 
the examination of house K22c, the sampling procedure 
was repeated for part of the floor area, as further excava-
tion made it clear that part of the floor that had first been 
sampled still belonged to the successive building (K23), 
which had a very similar outline. Even so, subsequent 
analysis of the stratigraphy made it clear that patches of 
floor from the younger building still remained in one part 
of the sampled area (see Trant, this volume, Chapter 7). 

The weakness of the strategy of targeted grid sampling 
was also demonstrated on other occasions, such as the 
excavation of the early house K12 (where the fragment 
of lyre was found). This building had burned down, and 
remains of the walls were only found below what had 
been the ground level. The floor had been covered by 
straw or reeds. By the time it was realized that the remains 
comprised a substantially complete floor surface, much 
of the relevant material had already been removed. In 
order to obtain a systematic sampling of any one floor, it 
would thus have been necessary to apply grid sampling 
indiscriminately to all units of the stratigraphy during an 
extended period of the excavation. In practice, the simpler 
case-by-case subdivision of excavation units into several 
artefact registration units has mostly proved adequate for 
analyses of the finds and their relation to constructions. 

The strategy for retrieval of animal bones also had advan-
tages and drawbacks. Under ideal conditions, the scheme 
to sort and recover all identifiable bone types as part of the 

2-mm wet-sieving procedure that was applied to all soil 
and sediment from the excavation should have secured 
an impeccable record. However, as subsequent analysis 
has shown, some soils with high organic content made it 
difficult to separate small items (see Kveiborg, this volume, 
Chapter 11). For this reason, it would have been worth-
while to supplement the procedure with the collection of a 
sample of the entire residue in the sieve from a representa-
tive number of excavation units, together with a record of 
the volume of soil this sampled. The few samples collected in 
this way during the excavation for experimental use proved 
highly useful for the zooarchaeological analyses.

At a conceptual level, the attempt to take the excava-
tion of urban stratigraphy further revealed unexpected 
problems but also promising prospects. Integrating 3D 
laser scanning and intensive soil and sediment micro-
morphological sampling as part of the excavation record-
ing practice was not simply a case of adding to existing 
‘single-contexts’ methods and protocols. At some level, 
these techniques turned out to be at odds with established 
conventions of stratigraphic excavation and their theo-
retical underpinnings. The use of 3D digital scanning 
implied that contexts had to be categorically defined early 
in the excavation process, with less flexibility for recur-
sive revision. Meanwhile, micromorphology repeatedly 
revealed how the strata separated in excavation were 
only a subset of those created in deposition. The attempt 
to integrate these ‘high-definition’ techniques argua-
bly points to a weakness in the theory and practice of 
single-context recording as it is currently understood. 

In particular, the combination of micro-laminated floor 
layers side-by-side with ‘dark-earth’ deposits, in which depo-
sition of highly organic materials combined with tapho-
nomic processes hindered a consequent stratigraphic sepa-
ration, meant that excavation units simply could not always 
mirror depositional events, as is assumed by single-con-
text theory. The excavation thus revealed the need for a 
more flexible registration system open to the metacontext 
of observations on interfaces, matrices, and assemblages 
that might or might not add up to well-defined, bounded, 
depositional contexts (Croix et al. 2019). In future excava-
tions, this might be facilitated by a more thorough recog-
nition of excavation units as heuristic devices for the sepa-
ration of useful analytical entities, rather than supposedly 
corresponding consistently to deposition events. Moreover, 
data sheets and records should be assigned with attention 
to documenting the uncertainties and decisions inevitably 
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involved in defining registration units from surface scan-
ning to removal. Databases should ideally be designed with 
greater flexibility with respect to interfaces, matrix, and 
assemblages as potentially independent domains of obser-
vation, for example through the use of graph databases. 

8. Overview of records
Original records and finds are curated at the archives 
and stores of Museum of Southwest Jutland, filed under 
site code SJM 3 Posthustorvet. The site report has been 
uploaded to the Danish Cultural Heritage Agency’s data-
base ‘Fund & Fortidsminder’, including a selection of 
the appendices. 

The surveying and the systematic 3D scanning took place 
using a Trimble Total Station SX10 in the coordinate system 
Euref89 (ETRS89) UTM zone 32. The storage and process-
ing of the digital survey data was performed in MapInfo. 
The work with the digital 3D scanning data was performed 
in Trimble Business Center software and in CloudCompare. 
The Trimble Business Center was used to transfer scan data, 
georeferencing, colourization, and export point clouds in 
.las file format. CloudCompare was used for post-process-
ing. Digital plans and data are stored on the internal server 
of Museum of Southwest Jutland.
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