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Abstract

Numerous archaeological investigations have been performed along the river Meuse in the Netherlands’ southeastern province of Limburg as part of the
major ‘Maaswerken’ infrastructural project. To improve flood risk management and navigability, and for the purpose of gravel production and nature
development, several areas of land covering a total of almost 2000 ha are being excavated to a great depth. In anticipation of this, archaeological
research was performed for the purposes of recording and documenting archaeological remains in the most important areas and locations. From 1998
to 2015 the Cultural Heritage Agency of the Netherlands (Amersfoort) was in charge of the investigations, and acted as adviser to national public
works agency Rijkswaterstaat.

The archaeological research connected with the Maaswerken project differed from regular, site-based investigations in terms of the landscape
archaeology perspective on which it was based. The research themes and principles associated with this perspective were published in several
documents, including a scientific policy plan published in 2004, and presented in further detail in area programmes and project briefs. The policy
plan assigned each project area to one of five value assessment categories, based on the intactness of the landscape and the archaeological potential
for addressing the research questions. In areas of high landscape intactness and great archaeological potential (category 1) the Agency selected
zones to be surveyed and assessed, and for archaeological excavation. Though most of the fieldwork, including specialist analysis, was performed in
these zones, other category project areas have also been the subject of archaeological fieldwork, including borehole surveys, site-oriented research
and watching briefs, but on a more incidental basis. Observations were also made in the river Meuse itself and in the river’s winter bed.

The archaeological investigations resulted in a large number of standard reports of desk studies and fieldwork, including reports of specialist
analyses. A considerable proportion of these refer to the large-scale investigations at Borgharen and Itteren to the north of Maastricht, and at Lomm
and Well-Aijen to the north of Venlo. The results of the investigations suggest the archaeological record here is rich and varied, with a time depth of
¢. 11,500 years, and traces of occupation and land use ranging from the Early Mesolithic (Well-Aijen, Borgharen) to the Second World War (Lomm).

This paper reflects on almost 20 years of archaeological research in the project areas of the Maaswerken and on the principles and methods used
in the field research. The common thread is the results of landscape and archaeological studies and the relationship between them. Examples are

used to illustrate results that can be regarded as important from a national perspective, and in terms of archaeological heritage management.
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assessment

Introduction not occur until later, if at all, in the other provinces of the
Netherlands. It is the perfect place to study a number of in-

The province of Limburg is very important when it comes to teresting elements of the country’s history (earliest occupation,
researching the history of the Netherlands. Given its geograph- Neolithisation, Romanisation). Not only does the province have
ical location in the southeast of the country, much of it sand- a great wealth of finds, Limburg is also home to some unique
wiched between Germany and Belgium, Limburg has been a sites that have defined Dutch archaeology. Examples include the
‘seedbed’ for cultural developments and innovations that did early Neanderthal camps at Maastricht-Belvédére (Roebroeks,
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1988; De Loecker, 2005), the first agrarian settlements (Lin-
ear Bandkeramik) on the Graetheide Plateau (Van Wijk et al.,
2014), the Middle Neolithic flint mines at Rijckholt (Rademak-
ers, 1998; Deeben et al., 2011) and the Roman villa landscape
between Maastricht and Aachen (Jeneson, 2013). Such group-
ings of archaeological sites have not been found anywhere else
in the Netherlands. In view of the geographical location of Lim-
burg, the adjacent regions of Belgium (Limburg, Liége) and
Germany (North Rhine-Westphalia) define the foremost geo-
graphical framework for the study of these developments and
innovations.

For a long time the focus of archaeological research in Lim-
burg was the higher-lying terraces and coversand ridges in the
sandy Pleistocene area of northern and central Limburg, and
the loess-covered plateaus in the hills of southern Limburg. Un-
til well into the 20th century the Holocene Meuse valley bottom
was the setting for only a limited proportion of the archaeologi-
cal research performed in the country. Though some excavations
were carried out near Maastricht, Venlo and other towns (prior
to the construction of new infrastructure, residential areas and
industrial parks, for example), there were only reports of iso-
lated finds from the vast majority of the Holocene Meuse valley.
We had no clear picture of where people lived along the Meuse
in prehistory and the early historic period, whether they had
burial grounds and, if so, where, and what economic and ritual
activities they engaged in.

That situation has now changed radically. Over the past
20 years numerous field projects conducted in the context of
and according to the principles of development-led archaeology
(‘Malta archaeology’) have been performed along the river Meuse
in Limburg as part of the Maaswerken project. They include in-
vestigations at Borgharen and Itteren directly north of Maas-
tricht, and further downriver at Lomm and Well-Aijen between
Venlo and Nijmegen. These and other areas in the Maaswerken
project are being (or have already been) excavated to a great
depth to reduce the risk of river flooding and to improve naviga-
bility. This has been accompanied by the large-scale extraction
of natural resources (sand and gravel) and nature development.
Commercially unviable land has been returned to nature, with
newly dug gullies and wildlife-friendly riverbanks. The earth-
works have been such that large areas of the Holocene river
landscape along the Meuse have been completely remodelled,
and it has not been possible to preserve archaeological features
and remains in situ.

This paper reflects on almost 20 years of archaeological re-
search connected with the Maaswerken project. Between 1997
and 2000 several documents were written by the Project Team
Archaeology focusing on the scientific goals and ambitions of
the archaeological research. (The Project Team Archaeology un-
der the direction of H. Stoepker had its seat in Maastricht af-
ter the signing in 1998 of a cooperation agreement for the
Maaswerken project between Rijkswaterstaat and the Cultural
Heritage Agency. The archaeological research of the Maaswerken
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project was also a school for knowledge acquisition and quality
management in a large infrastructural project (see Stoepker &
Soeters, 2005; Stoepker, 2006b).) The first evaluation and syn-
thesis was published in 2006 after completion of the prospec-
tions and evaluations (Stoepker, 2006a). Two years earlier, and
partly based on the content of a scientific plan from 2000, a sci-
entific policy plan (Stoepker et al., 2004) had been published,
drafted by the Cultural Heritage Agency of the Netherlands (RCE)
for the archaeology of the Maaswerken project. Now more than
ten years after its publication in 2004, the time is ripe for a re-
examination of a number of topics and questions in the policy
plan. Have the archaeological objectives been achieved? Has the
categorisation of the project areas proved worthwhile and work-
able? What have we learned about methods and techniques for
prospective archaeological fieldwork? What new insights have
the archaeological watching briefs given us? And how can we
use the knowledge gained to improve archaeological heritage
management in the Meuse valley in the future?

Scientific principles

As part of the evaluation of the archaeological value assessment
and survey in the Maaswerken project (Stoepker, 2006a) the RCE
drew up a scientific policy plan entitled ‘Preservation and in-
vestigation of archaeological values in the Meuse valley in the
context of the Maaswerken project and Via Limburg’ (Stoepker
et al., 2004). From 2004 this policy plan served as a guide and
framework for the archaeological investigations. The document
updated the archaeological objectives of the project on the basis
of the data from the desk study and archaeological field survey
available at the time, and reiterated the principles for the field-
work (excavation). The project areas in the Maaswerken project
were also assessed and classified according to their potential
landscape and archaeological importance (see next section). It
should be stressed that especially at the start of the Maaswerken
project the Project Team Archaeology was facing a real challenge.
At that time very little was known about the presence and na-
ture of archaeological sites associated with primarily Holocene
sediments in the valley floor of the river Meuse. Over the years
this situation gradually improved thanks to the results of the
prospections and assessments, demonstrating the archaeologi-
cal richness of (specific parts of) the Meuse valley floor.

The common thread running through the policy plan is in-
vestigation from a landscape archaeology perspective. This is
defined as ‘combined archaeological, physical geographical, his-
torical ecological and historical geographical research focused
on the development, occupation and use of the cultural and
physical landscape over the long term and the connection be-
tween these aspects of the landscape’ (Stoepker et al., 2004:
15). In specific terms, the research focuses on the relationship
between humans and the biotic and abiotic landscape, and the
changes that have occurred from the earliest occupation to the
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Early Modern Period. The physical landscape is regarded as the
changing - and therefore dynamic - backdrop to human activ-
ity, created by natural landscape-formation processes (sedimen-
tation and erosion) and used, influenced and in some places
radically altered by humans in the past. These archaeological
objectives take account of two perspectives. The first is archae-
ological heritage management, with a focus on filling gaps in
archaeological knowledge and developing field research meth-
ods specifically for river and stream valleys, for example. The
second concerns humans and their behaviour and the long-term
occupation and land use history of the Holocene Meuse valley.
The archaeological record and the geological context of the ar-
chaeological remains and features provide the study material for
both perspectives.

The overarching research themes included in the scientific
policy plan were (Stoepker et al., 2004: 14):

1) development of the biotic and abiotic landscape;

2) the settlement system and infrastructure;

3) synchronous and diachronous relationships between land-
scape, occupation and other forms of landscape use;

4) the role of the Meuse and its distributaries as a source of
power, a border, a source of food and a supplier of resources.

Besides these overarching research themes, specific themes and
focal points were defined for each archaeological period (Stone
Age, Metal Ages and Roman period, Middle Ages) (Stoepker
et al., 2004: 43-46). The research themes and principles in-
cluded in the scientific policy plan were worked out in more
detail for certain project areas in the form of area programmes
(De Loecker & De Grooth, 2003; A. Simons et al., unpublished re-
port, 2003; H. Stoepker & J. Peeters, unpublished report, 2005)
and project briefs.

Value assessment classification

The Maaswerken project is remarkable for the large number of
areas involved (from Borgharen in the southern border area
with Belgium (Grensmaas) to Well-Aijen to the north of Ven-
ray (Zandmaas)), the huge land areas to be excavated and the
vast scale of the threat to the archaeological remains. The ex-
cavation of current and former banks and gullies of the Meuse
river will impact on many hundreds of hectares of land, causing
the irretrievable loss of large parts of a river landscape that was
inhabited and used (sometimes intensively) by dozens of genera-
tions in the past. Partly for this reason, the RCE decided to apply
a landscape archaeology perspective and take an area-based ap-
proach. This typically involves investigating archaeological fea-
tures and remains (preferably as broad a range as possible) in
relation to one another and to the surrounding landscape. A
conscious decision was taken in this project not to focus on
site-oriented investigation, with attention gradually narrowed
down to a particular spot (known as the ‘funnel model in Dutch

archaeology), which tends to result in the excavation of just
one, or no more than a few, well-defined sites that warrant
preservation, more or less separated from the surrounding land-
scape. (See the stages of the cycle of archaeological heritage
management as described in the Dutch Archaeology Quality
Standard (KNA).) In contrast to this site-oriented approach,
fieldwork was mainly aimed at documenting and recording ar-
chaeological remains in different landscape zones in order to as-
sess the archaeological characteristics and significance of these
zones. In the approach adopted here, even areas ‘devoid’ of ar-
chaeology can be interesting subjects of study, as the absence of
archaeological remains also requires an explanation. This proce-
dure is in line with the objectives and principles of the scientific
policy plan.

Given the decision to adopt a landscape archaeology per-
spective and take an area-based approach, over the years of
the project archaeologists have collaborated closely with ex-
perts specialising in archaeological dating, physical geography,
geology, archaeobotany, etc. Field excavation methods and tech-
niques were coordinated as much as possible, and adapted and
improved where possible.

Given the large area covered by the Maaswerken project
and the expected differences in landscape and archaeological
features, the RCE did not regard it as useful or feasible to in-
vestigate all areas in the same way and to the same extent. The
areas were classified into five categories to allow well-considered
choices of locations and methods for archaeological fieldwork.
This classification was based on the intactness of the landscape
and the potential archaeological and landscape importance.
Five categories were defined (the areas were attributed to these
five categories not only for the Maaswerken project areas but
also for the route of the A73 motorway), and the project areas
attributed to them as follows (Stoepker et al., 2004, 47-48):

category 1: high degree of landscape intactness and archae-
ological and landscape importance: Borgharen, Itteren,
Nattenhoven, Lateraalkanaal-West, Ooijen, Lomm and
Well-Aijen;

category 2: moderate or high archaeological importance,
largely intact but less rare landscape: Aan de Meuse Zuid;

category 3: moderate archaeological importance and partially
disturbed landscape: Hout-Blerick, Koeweide;

category 4: low archaeological importance in largely intact but
less rare landscape: (A73 only);

category 5: low archaeological importance and landscape
value: Grensmaas locations in recent floodplain, focus on
nautical finds.

Large-scale archaeological investigations (excavations), includ-
ing a large amount of specialist analysis (identification of ma-
terial culture, dating, archaeobotanical analysis, physical geo-
graphical research, etc.) were performed mainly in category 1 ar-
eas, with the exception of Nattenhoven and Lateraalkanaal-West
by Roermond, in connection with changes to the Maaswerken
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plans. Archaeological fieldwork in the other category areas was
performed on a more incidental basis and partly aimed at the
documentation of other types of finds and sites (e.g. nautical
finds in category 5 areas) providing archaeological and land-
scape data complementary to those obtained from the category
1 areas.

Fieldwork practice

Prospection

At the start of the archaeological investigations in the
Maaswerken project in the mid-1990s, the lack of information
(certainly at the level of individual project areas) about the gen-
esis, age and soil structure of the Holocene Meuse valley was
a major knowledge gap. To improve the situation, it was ini-
tially decided that large-scale borehole campaigns on grids of
40 x 30m should be conducted (see e.g. Raemakers & Heunks,
2000; Van Dijk, 2003). Properties of the soil were described for
each individual borehole in accordance with a fixed system. This
was used as a basis to verify and refine landscape maps (soil
maps and geological maps, scale 1:50,000). The boreholes also
served to trace and map locations (sites) or larger landscape
zones containing archaeological material. By dating the archae-
ological material found in the cores, it was also possible to gain
an initial impression of the minimum age of the sediments de-
posited by the Meuse river and the wind (river dunes). Various
borehole surveys have been conducted in category 1, 2, 3 and
5 areas as mentioned in the previous section. These have made
it clear that the lateral shift in and incision of the Meuse have
had major implications for the erosion and preservation (sedi-
ment cover) of landscape zones and the physical condition of
archaeological sites along the river.

Over time the procedure involving large-scale borehole sur-
veys in grids of 40 x 30 m was abandoned and the focus shifted
to making boreholes in geo-archaeological sections perpendicu-
lar to geomorphological units. Long trenches were also dug to
obtain cross-sections (e.g. Lomm phase 2: Gerrets & De Leeuwe,
2011). Small inspection trenches were dug (Well-Aijen: Tichel-
man, 2005b) and profile columns documented. Combined with
data from a borehole survey, such columns are ideal for estab-
lishing the presence, nature and depth of buried soils and/or
archaeological levels.

In addition to the borehole survey, surface prospection was
also conducted on fields with good surface visibility. These
two methods yielded a large amount of archaeological mat-
erial. It was not until later that the researchers began to re-
alise that borehole surveys, in particular, are of limited value
for the identification and interpretation of individual sites
in the Holocene valley bottom of the Meuse. This became
clear from the surveys in Borgharen, Lomm and Well-Aijen,
where large zones defined and presented as ‘findspots’ are in
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fact landscape-geomorphological zones (or ‘geomorphogenetic
units’) with compacted or scattered archaeological material. The
results of the borehole survey are difficult to translate to dis-
crete temporally and spatially defined archaeological sites. In
the Holocene Meuse valley, archaeological sites do not contain
any clear archaeological layers (cultural or occupation layers)
that can be recognised with the naked eye. Certain types of site
are therefore difficult or impossible to prospect using boreholes.
Given these limitations, numerous trial trenches were dug pri-
marily in category 1 areas (Borgharen and Itteren; Van de Graaf
& De Kramer, 2005a,b) in the southern Meuse valley. This also
occurred in Lomm (Gerrets & Williams, 2011) and Well-Aijen
(Tichelman, 2005b; Bouma & Miiller, 2014; Kimenai & Mooren,
2014) to the north of Venlo (Fig. 1). Notably, trial trenches were
used as a method for performing large-scale surveys and value
assessments in the defined landscape zones, rather than as a
way of assessing the value of individual sites. In a few project
areas, only site-oriented research was performed by digging trial
trenches, for instance at the late prehistoric site 55 (Tichel-
man, 2005a) in the partially disturbed landscape of Trierveld
near Koeweide (category 3).

Selection of areas for archaeological excavation

After the archaeological survey and value assessment, large
parts of the category 1 areas were selected for archaeological
excavation; some of them were even selected in their entirety,
in line with the landscape archaeology perspective. One good ex-
ample is the Lomm project area. This area, with a total surface
area of ¢. 88 ha, was regarded by the RCE as archaeologically im-
portant and valuable, a Siedlungskammer from late prehistory,
and as such it was selected in its entirety for archaeological
excavation. During the course of the excavations, which were
performed in several phases, parts of the project area were de-
selected on the basis of interim findings, and were no longer
eligible for excavation. The second example is Well-Aijen, sec-
tion 2. This area of great archaeological importance contained
around a dozen find concentrations (flint, stone, hazelnuts)
from various phases of the Mesolithic, embedded in fine-grained
Early and Middle Holocene flood sediments (point bar ridge) of
the Meuse in close proximity and partially overlapping (Kimenai
& Mooren, 2014). The RCE selected the entire point bar ridge for
excavation. Zones in this area were deselected during the course
of the excavations (2012-2014).

Archaeological excavation

In accordance with the principles in the scientific policy plan,
archaeological features and remains were documented as far as
possible over large areas and as an integrated part of landscape
zones (Rensink & Vreenegoor, 2007). To ensure compliance with
the area-based approach and landscape archaeology principles
set out in the scientific policy plan, it was sometimes decided
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Fig. 1. One of the many trial trenches dug in Well-Aijen, section 2, summer 2011.

not to exhaustively document all the features of individual sites,
such as flint sites or homesteads, unless they were of great ar-
chaeological importance (‘national importance’; see ‘Archaeol-
ogy of national importance’ section below).

The investigation at Well-Aijen, section 2 posed a great chal-
lenge. The large number of Mesolithic find concentrations spread
over ¢. 2 ha and embedded in fine-grained Meuse point bar ridge
deposits (see section below; Fig. 2), and an overlying Neolithic
level on top of these deposits, meant decision-making and pro-
cedures in the field had to be both flexible and effective. The
project brief had been drafted in such a way that it allowed a
flexible response to new insights gained during the excavation.
Though field research methods and techniques were mentioned
in the project brief, there was plenty of scope to use them flex-
ibly or to adapt them or add new methods and techniques to
ensure the questions were properly addressed. Any additions to
or deviations from the project brief were officially noted and
approved in special memorandums.

Most of the samples for value assessment and further spe-
cialist analysis were collected during the excavation phase. OSL
dating proved very important for establishing the dates of soil
layers containing no archaeological finds and/or features.

Archaeological watching briefs

Last but not least, archaeological watching briefs consti-
tuted a large proportion of the archaeological research in the
Maaswerken project. The principle was that during the imple-

mentation phase, i.e. the large-scale machine removal of the
surface layer, extensive observations would be made, prefer-
ably over a large area (Roymans, 2013). This mainly concerned
project areas that were not selected for preventive archaeolog-
ical investigation in the form of trial trench surveys and/or
excavation. The fact that many hectares of partly buried ar-
chaeological landscapes along the Meuse would disappear for
ever as a result of the digging operations made such extensive
large-scale documentation desirable. The archaeological watch-
ing briefs focused mainly on the former sediment-filled Meuse
gullies (Van der Gaauw & Stassen, 2006). In the immediate vicin-
ity of higher-lying occupation sites (settlements), one can ex-
pect to find waste-dumping zones, metal objects and remains
of ships, fishing equipment, bridges, fords or jetties. The lower-
lying, wetter sections of the Meuse valley are also potentially
important locations for finding unburnt botanical and possi-
bly also animal remains. Investigating and dating such remains
allows conclusions to be drawn about the vegetation of the
past and when and how humans influenced it (Zuidhoff & Bos,
2016).

The archaeological watching briefs were part of the im-
plementation phase, taking advantage of the opportunities
afforded by the non-archaeological excavation works. Good
arrangements with the contractor and strict safety requirements
are very important. In spite of these requirements, however,
watching briefs were performed in far from optimal conditions
or were even cancelled due to safety risks, high water level
or the rapidity of the commercial (mechanical) removal of the
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Fig. 2. Overview of the value assessment of a complete Mesolithic landscape containing numerous concentrations of stone artefacts at Well-Aijen,

section 2, summer 2011 (excavation and photo: BAAC).

top soil. A new element of the watching briefs involved the
huge Consortium Grensmaas sieving installations at Itteren. At
this vast ‘open-air factory’ a large magnet filters iron from the
gravel extracted during dredging work. (From 2014 to 2016,
gravels and metal objects coming from three different project
areas (Borgharen, Itteren, Aan de Maas Zuid) were processed
and gathered respectively in the sieving installations at Itteren.)
The iron passes down a gangway into a separate container. The
archaeological consultancy RAAP gathered hundreds of (frag-
ments of) swords, axes, boathooks, anchors, horseshoes, etc.
(Fig. 3). Such objects are seldom found during archaeological
excavations. They are therefore an important additional source
of information on the use of the Meuse and the land alongside
it in the past. It was agreed with Consortium Grensmaas, which
commissions the archaeological watching briefs in the southern
Meuse valley, that a representative sample of the broad spec-
trum of collected iron objects will be described and presented in
a catalogue and that the, from an archaeological point of view,
most valuable or remarkable examples will be preserved.

New knowledge

Introduction

The archaeological research performed in connection with the
Maaswerken project has greatly increased our knowledge of the
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Fig. 3. Inspection of container with (fragments of) iron objects filtered from
the gravel processed at the sieving installations at Itteren, summer 2014
(photo: RCE).

geological and pedological properties of the Holocene Meuse val-
ley. The project areas investigated consist of landscapes and de-
posits from the Holocene (river valley bottom) with, in most ar-
eas (e.g. Borgharen, Lomm and Well-Aijen), underlying and/or
flanking deposits from the Late Glacial (mainly terrace gul-
lies, ridges and plains from the Late Dryas stadial; see Isarin
et al., 2014, in press). They were created over a period of c.
15,000 years during which major changes occurred in the cli-
mate and, partly as a result of this, the flow behaviour of the
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Meuse changed, from a braided river to a meandering river, and
from a river depositing sediment to a river incising into its own
sediment. The project areas in the southern Meuse valley, in
particular, form part of an extensive and (by Dutch standards)
high-relief river terrace landscape formed by the Meuse in the
course of the Pleistocene.

In the Early Holocene a river valley several metres deep de-
veloped into a floodplain with point bar ridges and levees. It has
been found that the structure of the Holocene valley bottom of
the Meuse is much more varied and complex than the geological,
pedological and geomorphological maps (scale 1:50,000) of the
area suggest. During the Holocene the bed of the Meuse shifted
several times, the river depositing different types of sediments
under changing climatological conditions, over only short dis-
tances. From an archaeological perspective, the important fact
is that during this dynamic process former living floors (occu-
pation layers) were either eroded or covered by and embedded
into fine-grained river deposits. The Meuse cleared away parts
of prehistoric and early historic landscapes, including the ar-
chaeological features and remains in them, particularly in the
zone immediately adjacent to its current channel. To the north
of Itteren, for example, in the western part of the project area of
the same name, a thick layer of ‘young river clay’ has been de-
posited over the past few centuries (Polman & Rensink, 2000).
During periods of little or no erosion and sedimentation, soil
formation took place. Concrete evidence of this in the southern
Meuse valley comes in the form of a generally dark-grey, slightly
to moderately humic vegetation horizon covered by sediments.
This layer has been interpreted as a vegetation horizon, which
may have formed at the transition from the Boreal to the At-
lantic (see e.g. Meurkens & Tol, 2011: 45-49; Van de Graaf &
Hermsen, 2013).

As a result of the dynamic impact of the Meuse in terms of
erosion and sedimentation, it is difficult to make palaeogeo-
graphical reconstructions of specific ‘time slices’ of the Holocene
Meuse valley, particularly compared with the geologically more
stable Pleistocene coversand landscapes on either side of the val-
ley. For example, our picture of the landscape and occupation in
early prehistory (Mesolithic and Neolithic) is far from complete,
as a result not only of erosion but also of the sometimes deep
location of preserved Early and Middle Holocene deposits (for
Borgharen, see Hermsen, 2013). It should be noted in this con-
nection that Early and Middle Holocene sediment-filled gullies
can be hidden in the subsurface, including in places where the
current surface has a relatively high elevation (e.g. Borgharen:
Koeman, 2013; Lomm phase 2: Gerrets & De Leeuwe 2011).

Landscape genesis versus occupation and land use
history

Given the age of the sediments found in the project areas, there
is no likelihood of finding Middle Palaeolithic sites in situ. Re-
mains of camps and/or archaeological evidence of short-term

activity from the later phase of the Late Palaeolithic (Ahrens-
burg culture) might in theory be located on the Late Dryas ter-
race, though none has been found to date. Stone artefacts were
gathered on gravel-rich terrace deposits from the Late Dryas and
on Early Holocene river clay during surface mapping, but these
artefacts were scattered and date from later periods. The oldest
sites investigated by excavation date from the Early Mesolithic.
At Borgharen a unique Early Mesolithic site (site 8) was un-
expectedly found beside a former gully (De Grooth, 2013) as a
‘chance find' during the excavation of a burial ground with Late
Roman and Early Medieval graves (site 6) (Panhuysen et al.,
2013). The stone artefacts were found over an area measur-
ing c¢. 30 x 25m in a fine silty loam layer, at a depth of 80-
110cm below the current surface. This might be a relatively
small ‘sediment pocket’ formed in unique preservation condi-
tions. Such sediment-covered sites with occupation traces from
the Mesolithic have rarely been found in the Holocene river
landscapes of the Netherlands, so they are very important for
enhancing our knowledge of the settlement system and land
use in the vicinity of rivers in the period in question. The site
at Borgharen shows that Early Mesolithic hunters and gather-
ers temporarily camped beside current or former gullies of the
Meuse in the southern Meuse valley. Much of the knowledge
gained from this site comes from a detailed typological and tech-
nological description of the stone artefacts and the nature and
origins of the materials used in their manufacture (De Grooth
2013: 99-128). Unfortunately, the site was not detected during
the borehole survey and could not be fully excavated because of
time and money constraints.

New insights into the landscape genesis in the Meuse valley
are also very important for explaining the absence of archaeolog-
ical sites from certain periods. Compared with the Iron Age, and
despite the proximity of important Roman occupation centres
(Maastricht, Venlo, Cuijk) and villa sites (Borgharen, Buchten,
Afferden), Roman occupation traces were particularly scarce in
the project areas investigated. The virtual absence of Roman
sites, and also of traces that point to Medieval occupation, is
probably connected with an increase in the activity of (and flood
risk from) the Meuse. Erosion increased in the hinterland from
the Roman period and, more especially, from the period of large-
scale deforestation and the foundation of settlements in the
high Middle Ages (from the 11th century AD) onwards. As a re-
sult, a thick layer of flood sediment (‘young river clay’ as it used
to be called) was deposited in the Holocene Meuse valley. Given
the growing risk of flooding, even the slightly higher terrace
remnants in the Holocene valley bottom would probably have
become less attractive locations for settlements, so occupation
shifted to the higher Pleistocene areas (away from the Holocene
valley bottom). The large number of Roman sites on Pleistocene
terrace edges further from the Meuse is clear evidence of this
change in location choice. Nevertheless, some Roman sites were
found during the Maaswerken investigations, including at Well-
Aijen, section 1 (sites A and D; Ter Wal & Tebbens, 2012).
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The shift in location choice described above does not entirely
hold true for Roman period burials. The late prehistoric burial
ground at Lomm, phase 2, includes graves ranging from the Mid-
dle Iron Age to the second century AD, which suggests conti-
nuity of use (Gerrets & De Leeuwe, 2011). The excavation of the
Emmaus 1 site at Itteren revealed two burial grounds: one that
was found to date from the Late Iron Age and the other from
the Middle Roman period (Meurkens & Tol, 2011).

Occupation traces from the Medieval Period and the 16th and
17th centuries are also rare in the Holocene valley bottom of
the Meuse. There are some stone houses, like the Haertelstein
homestead at Itteren and Huis De Hildert in Well-Aijen, one
of the few indications that in this period people lived in the
areas under investigation. At Haertelstein archaeological fea-
tures and remains were found that are probably associated with
use of the homestead in and after the Medieval Period (Van
de Graaf, 2009). One notable, fairly frequent phenomenon re-
lated to economic activity is the charcoal kilns from the Early
and High Medieval Period, like those found at Borgharen (site
11; Van de Graaf, 2013; Van de Graaf & Loonen, 2013), Lomm
phase 2 (Gerrets & De Leeuwe, 2011) and Well-Aijen, section 4
(Bouma & Miiller, 2014). They are a common phenomenon found
spread across various parts of the project areas that were inves-
tigated. There is also evidence of iron production in the Early
Medieval Period at Well-Aijen, section 4, and an 18th- to 19th-
century field oven was found in the Aan de Maas project area
(site 42, De Winter, 2004). Numerous, wide-ranging phenomena
are associated with the economy and infrastructure, including
traces of iron production, cart tracks, ditches and arable layers,
and with battlefield archaeology, including Second World War
trenches.

Landscape genesis and features of the
archaeological record

The distance from landscape zones to the (then) Meuse, and
the relative elevation of these zones, were an important factor
determining whether Late Glacial and/or Early Holocene river
sediments were inundated and covered with flood sediments.
Whether this happened had major implications for the formation
of the archaeological record and how it manifests itself today.
The distinction between ‘stable’ and ‘dynamic’ landscape zones
is highly significant in this connection, in terms of both geo-
morphological and taphonomic processes and the use of these
landscape zones by humans through time.

On the one hand, there are extensive contiguous zones where
gravel-rich terrace deposits from the Late Dryas stadial or river
clay soils from the Early Holocene lie at or near the current
surface. They constitute the higher parts of the Holocene val-
ley bottom of the Meuse, sometimes as the remnants of ter-
races, or the higher grounds (including terrace edges from the
Late Dryas stadial) adjacent to this valley bottom. Since little
or no sediment was deposited on them later in the Holocene,
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the surface served as the living floor of numerous generations
of people over many millennia. As a result, we find traces of
human activity in the past jumbled together and forming part
of a single archaeological level (palimpsest). As such, archaeo-
logical remains occur on or just below the current surface. ‘Sta-
ble’ landscape forms have been found at Borgharen (Pasestraat,
water abstraction area), Itteren (Emmaus 1 and 2, Voulwames),
Koeweide-Trierveld (site 55) and Well-Aijen (sections 3 and 4).
These are project areas (or parts of project areas) situated at
a relatively large distance from the current bed of the Meuse.
One is struck by the fact that the majority of the archaeological
sites excavated there date from the Iron Age. Since there are
no covering sediments, there is every chance that the original
living floor eroded, and archaeological features have been trun-
cated. There is also a possibility that bioturbation has caused
a large degree of disturbance. Land use in the historic period
led to further deterioration and incorporation of archaeologi-
cal remains into the ploughsoil (e.g. Itteren Emmaus, Meurkens,
Tol, 2011).

On the other hand there are geologically dynamic zones
where the Meuse repeatedly deposited fine-grained sediments
during the Holocene. These locations sometimes have two or
more stratigraphically distinct archaeological levels, with em-
bedded and well-preserved archaeological features and remains.
The Early and Middle Holocene point bar ridge at Well-Aijen,
section 2, to the north of Venlo in the Zandmaas area is the
most evident and striking example of this (Kimenai & Mooren,
2014). There, the gradual accumulation of a large point bar ridge
from the beginning of the Holocene occurred simultaneously
with repeated use of the ridge by hunters and gatherers in the
Mesolithic. Three or four Mesolithic archaeological levels and, in
the top of the point bar ridge, an overlying Neolithic layer were
identified in the layer of fine-grained flood sediments (= point
bar ridge). The gradual shifting of the Meuse towards the west
allowed this point bar ridge to be preserved (unaffected by ero-
sion), despite its position close to the river. The locations consist
mainly of small concentrations (c. 5m diameter) of stone arte-
facts, sometimes in spatial association with a surface hearth
and/or burnt fragments of hazelnuts. No unburnt organic ar-
chaeological remains have been found.

One general feature of Holocene flood sediments from the
Meuse, irrespective of whether they are part of ‘stable’ or ‘unsta-
ble" landscape forms, is their even brown colour. This colour came
about after the sediments in question were deposited and is
(probably) the result of bioturbation (homogenisation) in iron-
rich soils. This process led to blurring and poor (or a complete
absence of) recognisability in soil features, particularly in the
case of an absence of material remains (pottery, flint) and/or
charcoal in the fill. Deeply incised pits and ditches are recognis-
able as archaeological features only at greater depths, beneath
the brown layer, at the top of the Late Dryas terrace, for example.
Shallow pits and ditches tend to be entirely indistinguishable as
a result of the even brown colour.
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Artefact traps

One landscape phenomenon of particular significance for the
preservation of vulnerable categories of archaeological remains
is small, shallow natural depressions in which people deposited
waste in the past, or where archaeological remains were sec-
ondarily deposited as a result of post-depositional processes.
Examples include a depression with pits containing large quan-
tities of Late Roman period find material in the immediate vicin-
ity of a Roman villa at Borgharen (site 5: Van de Graaf, 2013),
a depression containing waste that was probably deliberately
dumped, near a river dune (dune A3) with occupation traces
from the Neolithic, Middle Iron Age and Middle Roman period
(site E: Ter Wal & Tebbens, 2012), and a small depression con-
taining pottery from the Early to Middle Neolithic and other
finds at Well-Aijen, section 2 (Kimenai & Mooren, 2014). From
a chronological point of view, this last situation is quite unique.
Data on occupation and land use at the time of the transition
from the Mesolithic to the Neolithic, and from a way of life
based on hunting, gathering and fishing to one where farm-
ing and stockbreeding played a central role, are scarce (after
the Linear Bandkeramik period in southern Limburg). This is
true not only of the Meuse valley in Limburg, but of the entire
southeastern Netherlands. Thanks to the fact that the depres-
sion acted as an artefact trap, a vulnerable and also rare group
of pottery finds was preserved there. This pottery, with elements
of the Rossen Culture, or evidence of Rossen influences, can be
dated to around the transition from the Early to Middle Neolithic
(Mooren et al., 2015).

Outside the depression, a Neolithic find level extends through
the top of the point bar ridge, though it contains only a lim-
ited number of finds. The Neolithic pottery is also clearly less
well preserved than that in the depression. Potsherds collected
in the depression therefore provide a very welcome addition to
the scarce and fragmentary set of data available on this period
in the Holocene Meuse valley. This unique find situation also
raises the question of whether the almost complete absence of
archaeological remains from the period of the first agrarian soci-
eties in the areas investigated as part of the Maaswerken project
might point to a hiatus in occupation and land use along the
Meuse. The possible role of post-depositional processes such as
the weathering of brittle Early and Middle Neolithic pottery, and
the possibility that stone artefacts from the Early-Middle Neo-
lithic transition are difficult to identify as such must also be
considered.

Locations in both the Grensmaas and Zandmaas areas contain
preserved pollen and seeds, providing the potential for vegeta-
tion reconstruction. In Well-Aijen, section 4, a borehole made
in a former gully of the Meuse revealed a layer of peat dating
from the Early Mesolithic to the end of the Early Modern Pe-
riod (see Zuidhoff & Bos, 2016). Former Meuse gullies also pro-
vide opportunities for archaeobotanical research in the southern
Meuse valley, though the results there are more disappointing

Fig. 4. The unexpected find of a mass horse grave at Borgharen. The grave,

containing the skeletons of 65 horses, was fully excavated in summer 2010.
The horses were probably killed during one of the sieges of Maastricht in the
late 18th century (excavation: Archeodienst; photo: RCE).

due to the poorer state of preservation, as at Borgharen (Koe-
man, 2013). No layers of peat with potential for archaeobotani-
cal analysis equal to that at Well-Aijen were found at Borgharen
and Itteren.

Archaeology of national importance

The landscape archaeology perspective of the field investiga-
tions performed as part of the Maaswerken project produced an
extensive and varied set of landscape and archaeological infor-
mation that would not have been obtained with standard site-
oriented investigations. During the course of the project, par-
ticularly in the archaeological excavation phase, some conflict
arose between the landscape archaeology approach and prin-
ciples (large areas, no exhaustive documentation of individual
sites) and the desire to perform intensive excavation-based in-
vestigations of sites of ‘national importance’ One clear example
of this is the unexpected find of a mass horse grave, proba-
bly from the late 18th century, in the Borgharen project area
(Loonen & van de Graaf, 2013; Fig. 4). This find was unique,
and made headlines well beyond the Netherlands in the sum-
mer of 2010. The horse grave had not been observed during the
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Fig. 5. The 2008 excavation of a cult site and associated burial ground from the fourth century BC to first century AD at Lomm. The cult site includes a large

rectangular ditch measuring 38 x 33.5m, inside which a second rectangular ditch and traces of small structures were found (excavation: ADC Archeoprojecten;

photo: A. Simons, Hazenberg Archeologie).

archaeological field evaluation (borehole survey and trial trench
survey). It came to light during the excavation of an area mea-
suring c. 4 ha with late prehistoric occupation traces and graves
belonging to an Early Medieval burial ground. The find was
therefore entirely unforeseen, and had not been taken into con-
sideration in the time and financial planning. Thanks to the
cooperation and financial support of the company carrying out
the infrastructural excavation work, Consortium Grensmaas, it
was possible to completely excavate and carefully document
the mass horse grave. The find highlights the fact that small
specific types of sites of major archaeological importance are
not always (or often not?) found during archaeological field
evaluations.

Another site of national importance is the prehistoric cult
site and associated burial ground at Lomm, phase 2. Prehis-
toric ditches and graves containing cremated human remains
and grave gifts were found during the excavation in 2008 (Ger-
rets & De Leeuwe, 2011). '“C dating and the grave gifts suggest
that the location was used from the Middle Iron Age into the first
century AD. The excavated ditches form a rectangle measuring
¢. 38 x 33.5m, within which a second structure of c. 7 x 8 m was
found (Fig. 5). The ditches surrounded an area where ritual acts
were performed. Small wooden buildings and rows of posts were
also found at the cult site. The 61 graves consist of small clusters
of cremated remains and charcoal, which were probably buried
in a cloth. The fully excavated cult site and associated burial
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ground at Lomm, and a potentially similar ditch structure with
cremation burials at Emmaus 1 near Itteren (Meurkens & Tol,
2011), shed new light on the use of the Holocene valley bottom
of the Meuse for burial and ritual purposes from the Middle Iron
Age to the Middle Roman period. They provide evidence of the
existence of a ‘ritual landscape’ a stone’s throw from the Meuse.
Cult sites from late prehistory are very rare in the Netherlands,
and have been subjected to very little archaeological investiga-
tion. The banks of the Meuse would therefore appear to be very
important in this regard.

The final example we would like to mention here, again,
is the well-preserved Mesolithic flint concentrations at Well-
Aijen, section 2 (Kimenai & Mooren, 2014). The find situation is
unique in the Netherlands. Never before have archaeological re-
mains from different phases of the Mesolithic and Neolithic been
found in fine-grained river sediments, and in separate strati-
graphic levels. The results of the 2011-2014 excavations pro-
vide a unique opportunity to add to and refine our view of the
Mesolithic and the transition from a way of life based on hunting
and gathering to arable farming and stockbreeding (Neolithisa-
tion process) in the southern Netherlands.

Thanks in part to the experience gained during the archae-
ological investigations associated with the Maaswerken project,
it has become clear that the concept of ‘national importance’ is
‘malleable’, and in a certain sense perhaps even an artificial con-
struct. Certain features of the subsurface archaeological resource
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- the occurrence of highly intact, rare archaeological features
and remains - are of course important, but they reflect only one
side of the coin. The research questions archaeologists use as a
basis to explore our buried history, and the way in which it is
documented (in terms of fieldwork and interpretation methods
and techniques) are the other side. Together, they determine
whether the outcomes of archaeological research are of national
importance. It is in light of this knowledge that existing project
briefs have been extended to include new research questions and
new principles and requirements concerning fieldwork methods
and techniques. Those performing the archaeological fieldwork
ensured that the reports on those investigations were detailed
and of a very high standard (see e.g. Gerrets & De Leeuwe, 2011;
Gerrets & Williams, 2011; Loonen & Van de Graaf, 2013).

Synthesis of new knowledge

Thanks to the Maaswerken projects, new knowledge of the past
landscape and archaeology of the Holocene Meuse valley in Lim-
burg at area and site level has been acquired and published in
the form of standard reports. However, the knowledge is frag-
mented. There are three reasons for this: (1) the long duration
of the Maaswerken project, and therefore also of the archaeolog-
ical investigations (1995-2015), (2) the geographical spread of
the project areas investigated, in southern, central and north-
ern Limburg (from Maastricht in the south to Aijen in the north)
and (3) the fact that fieldwork was performed by several differ-
ent archaeological agencies. This fragmentation means that it
is not currently possible to interpret all the knowledge gained
concerning the occupation and land use history of the Meuse,
and underlines the importance of synthesising research.

In 2015 the RCE commissioned BAAC BV Archeologie en
Bouwhistorie (‘s-Hertogenbosch) to catalogue, analyse, synthe-
sise and present the knowledge gained in the archaeological
investigations associated with the Maaswerken project (2004-
2013). The study should also focus on the relationship be-
tween the occupation and land use history of the Holocene
Meuse valley and that of the immediate ‘hinterland’, i.e. the
adjacent terrace levels from the Bglling-Allergd interstadial
and the Late Dryas stadial, which often lie several metres
higher. The results of these studies will be very important for a
broader chronological and geographical perspective on the ex-
cavation data from the Holocene Meuse valley itself. The def-
inition of new questions for the National Archaeological Re-
search Agenda (version 2.0), which was published online in April
2016 (http://archeologieinnederland.nl/bronnen-en-kaarten/
nationale-onderzoeksagenda-archeologie-20), is also consid-
ered an important part of this brief. Taking account of the times-
pan of the occupation and use of the Holocene Meuse valley and
adjacent marginal zones (from the Early Mesolithic to the end of
the Second World War), a description of the knowledge gained

from a diachronous perspective is an important element of the
commission. The synthesis will be completed in early 2017.

Last but not least, landscape and archaeological data from
the Maaswerken project have been combined in a new geomor-
phogenetic map and a set of new predictive archaeological maps
(Isarin et al., 2014, 2015). The maps, commissioned by the RCE
and Rijkswaterstaat-Maaswerken, will alert anyone involved in
future infrastructural excavation work and other spatial devel-
opments in the Meuse valley. If large-scale interventions are
planned there, such as the digging of side channels, river bed
widening, dike relocation or gravel and sand extraction, the
maps will show which landscape zones are most likely to hold ar-
chaeological remains. Local authority policymakers can also use
the maps to supplement their own policy and predictive maps.
For a description of the background information, methods used
and map images from the Maas Valley Predictive Archaeological
map, see Isarin et al. (in press).

Conclusions

The most important conclusions to be drawn from the archaeo-
logical investigations conducted between 1998 and 2015 in the
Maaswerken project areas are:

- The large scale of the project areas and of the planned in-
terventions (non-archaeological excavation work) without
the option of preservation in situ of archaeological remains
makes landscape archaeological research and the archaeolog-
ical excavation of landscape zones (or contiguous sections of
such zones) both possible and desirable. A broad, area-based
research perspective is preferable to the site-based ‘funnel
model’, whereby the focus gradually narrows to one par-
ticular spot, as specified in the Dutch Archaeology Quality
Standard.

- The numerous boreholes made in the late 1990s and the early
years of this century yielded a large amount of archaeolog-
ical material. However, borehole surveys proved a less valu-
able way of identifying, defining and evaluating individual
sites in the Holocene river valley bottom of the Meuse than
originally thought at the start of the Maaswerken projects.

- Flexible use of fieldwork methods and flexibility in decision-
making - including in the excavation research phase - are
needed to address research questions adequately and to make
the right choice of locations and zones for archaeological
excavation.

- The phased approach to archaeological excavation, including
the deselection of areas on the basis of progressive insights
gained during the fieldwork, was found to be both workable
and useful.

- The likelihood of encountering well-preserved, valuable ar-
chaeological features and remains is greater in Holocene sed-
imentation areas with ‘dynamic surfaces’ than in areas with
‘stable surfaces. At Well-Aijen, section 2 the formation of
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an Early Holocene point bar ridge consisting of fine-grained
Meuse flood sediments occurred more or less synchronously
with human occupation and/or use of the ridge in various
phases of the Mesolithic.

- Large-scale excavations led to the discovery of sites of ‘na-
tional importance’ at Borgharen and Lomm that had not been
identified during the archaeological field evaluation or bore-
hole survey. Intensive site-oriented investigation of these lo-
cations is very important, not only from the point of view of
the knowledge to be gained, but also for the purposes of pub-
licity and generating public support. In particular, the find
of the horse grave at Borgharen has made clear that in the
future, at the start of large infrastructural projects like the
Maaswerken project, sufficient funding should be reserved
for addressing (excavating) unforeseen, high-quality sites.
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