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In this study, I have examined the development of the 
late medieval northeastern Zuyder Zee region in the 
Netherlands. I reconstructed the physical landscape 
and studied the most important factor of change and 
development: man. Focus lay on those that cultivated 
and inhabited the region and the material culture that 
they left behind (mainly related to infrastructure and 
habitation). In doing so, my study built upon and differs 
from earlier studies on landscape development of the 
Zuyder Zee in the Late Middle Ages (e.g. Wiggers 1955; 
Buisman 1995; Vos 2015; Pierik et al. 2017; see Chapter 
2), and earlier maritime archaeological and archaeohis-
torical studies (e.g. Modderman 1945; Van der Heide 
1965b, 1974; Geurts 1991, 2005; Hogestijn 1992; Mol 
2011; Van den Biggelaar 2017). This discussion chapter 
will synthesize the gains in knowledge from the PhD-
project work in a retrospective way. 
 The research question encompassing the work was 
formulated as: How can interdisciplinary and methodo-
logical research, using different research approaches, 
contribute to improved understanding of the develop-
ments shaping and altering the landscape and human 
usage of the northeastern Zuyder Zee region between 
1100 and 1400 AD? Besides interdisciplinary ambitions, 
it included a decision to carry out the research in the 
Noordoostpolder sector of the Zuyder Zee. The ear-
lier work had made clear that this region experienced 
severe land loss from sea ingression between c. AD 
1100 – 1400, although details on how this land loss had 
evolved progressively were missing and regarded diffi-
cult to disentangle from noise and disturbance in the 
material archaeological record and reworked nature of 
the depositional record.
 This discussion chapter is structured to address 
two complementary aspects that are combined in the 
above research question. The first aspect reflects upon 
the newly developed approach (interdisciplinary and 
spatial methodologies) to reconstruct eroded medieval 
maritime landscapes. It also discusses a change of mari-
time archaeological focus from object- and shipwreck 
orientated studies to more integrative maritime arch-
aeological research. The second aspect bundles the 
research outcomes: it synthesizes new insights on the 
dynamic late medieval development (landscape and 
man) of the region of study. In addition, I will briefly 
discuss the differences between the past and present of 
the region, the uniqueness of the Noordoostpolder as a 

research area and provide some necessary recommen-
dations for future research.

A shift towards more integrative maritime  
archaeological studies
The reclaimed part of the Zuyder Zee, now known as 
the province of Flevoland, was and is considered the 
largest ship graveyard on land in the world. Over 450 
wrecks have been discovered in the former seabed but 
probably many more have yet not been found. Many 
of the wreck locations in the Flevoland polders are 
visualized by marking poles and the results of dozens 
of excavations have made it to monographs. So, mari-
time archaeology is clearly represented in the prov-
ince of Flevoland. However, as Christer Westerdahl 
and several others advocated and demonstrated since 
the 1990s, maritime archaeology would be wise to 
consider not only shipwrecks and the sea, but also the 
terrestrial counterpart and its remains of maritime 
culture (Westerdahl 1992; see also Chapter 3). For the 
Zuyder Zee region, the many shipwrecks that needed 
to be examined anyways overshadowed taking up a 
Maritime Cultural Landscape approach. Arguments 
for this being the case is that documentation of most 
of the listed late medieval shipwrecks from the study 
region had remained unpublished, and that in what was 
documented relative little attention was paid to aspects 
of formation and cultivation of the Zuyder Zee region. 
From related disciplines, materials and overviews were 
available covering land use and land loss history, but for 
the Zuyder Zee region these also lacked spatial detail 
and in-depth consideration of what would have been 
similar to surroundings and what could have been dif-
ferent. Palaeogeographical and historical studies (e.g. 
Vos 2015; Van Bavel 2010) do include relevant and thor-
ough descriptions of the general causes of land loss 
and narratives for how medieval society responded, 
but for the study area in late medieval times this offers 
scenarios and hypotheses more than that it offered 
the required detail to improve and integrate maritime 
and terrestrial archaeological understanding (see also 
Chapter 2). Especially the medieval landscape pro-
cesses under human usage for the northeastern quar-
ter of the Zuyder Zee (and its other quarters likewise) 
were considered infeasible to examine due to the large 
scale (marine) erosion in the region. Evidence and indi-
cations that were available (e.g. thousands of archaeo-
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logical finds, the content of historical maps and charters 
and geological corings) in cases were neglected or put 
aside (i.e. left to other disciplines to make sense of first), 
and when used were often incorrectly interpreted.
 When the research proposal was written, this 
research seemed to fit best within the holistic scope of 
the theoretical concept of the maritime cultural land-
scape (Westerdahl 1992), intending to bridge the sub-
disciplinary boundaries between the land and the sea 
and including both study of the physical remains of 
maritime cultures and study of the cultural practices. 
In Chapter 3, facets of the maritime cultural landscape 
concept were explored and focused on the current 
research. It turned out that there is no clear single meth-
odology on how to the concept in maritime archaeo-
logical study, but that when implementing the  crucial 
part is to cover the ‘cultural component’. That part dis-
tinguishes maritime cultural landscape studies from 
maritime archaeological landscape studies and includes 
and integrates the material cultural aspects deduced 
from archaeological finds and cognitive aspects such as 
oral traditions, folklore, toponyms and mental maps. 
 Now that the PhD-research has progressed and is fin-
ishing, Chapter 6 mentions the maritime cultural land-
scape concept as inspiration to portray settlements and 
inhabitants as actors in the landscape impacted by the 
Zuyder Zee. This Discussion chapter reflects once again 
on the implementation of the concept in this research. 
Even though the current study has clearly crossed the 
boundaries of the maritime cultural landscape concept, 
one might argue that it has not completely embedded 
all cognitive aspects. There are some narratives (e.g. the 
myth of drowned Nagele; see Chapter 3), historical place 
names and toponyms that were reused in the modern 
day landscape (see also Epilogue) and written histories 
that survived the course of time, but their numbers are 
limited. This is recognized and felt as an inevitability in 
working in the medieval part of historic time in the first 
place. Less is preserved and known of these aspects due 
the large time gap between the period of research and 
present day (some 600-900 years). We do, for exam-
ple, know the sentiment of reclaiming the Zuyder Zee 
(new arable opportunities, protection against the sea) 
and experience recent sentimental changes (e.g. “we are 
not the first inhabitants of the region”), but we do not 
know the late medieval sentiment of the origin of the 
Zuyder Zee and the reclamation and cultivation of the 
vast peatlands. 
 The geographical factors explaining the poor pre-
servation (Zuyder Zee expansion causing erosion) is a 
secondary matter, negatively affecting archaeological 
material preservation but positively affecting historical 
sources. Larger storms are historically recorded events, 
that one can utilize as cessations when analyzing his-

torical materials — both those referring to materialistic 
aspects as those referring to cognitive aspects. I would 
argue that younger research periods (19th and 20th cen-
tury) can provide much more cognitive data due to the 
availability of very diverse sources and relatively the 
small time gap, and therefore are better suited cover-
ing the ambiguous nature of the maritime cultural land-
scape concept. I would also argue that when applying 
it to earlier periods of time with obviously and inevita-
bly less complete contextual, material and immaterial 
records, satisfactory implementation of the maritime 
cultural landscape concept fully should mean ‘imple-
menting it fully, as far as source materials allow’. 
 A lack of availability of datasets or opportunities 
to cover certain aspects, however, does not mean that 
a study should be kept away from the concept of the 
maritime cultural landscape. To my concern, while 
taking the ambiguous nature of the maritime cultural 
landscape concept into consideration, the intention of 
including cultural components (both material and cog-
nitive) in a research is more important than the out-
comes that highly depend on reliability, accuracy and 
availability of datasets. Still, it is best to state that the 
current study has explored and adopted parts of the 
holistic concept, but is not solely focused on it. In other 
words, some nuancing for differences in time-depth 
is pragmatic when one wishes to apply the maritime 
cultural landscape concept to cases from earlier his-
torical periods. In this PhD-research, the outcome was 
that a new integrative methodology was developed and 
tested to examine and reconstruct the late medieval 
Noordoostpolder region. 
 The interdisciplinary and spatial approach taken up 
in the research provided solutions to analyze and inter-
pret the scattered and multi-facetted nature of available 
datasets for an interpretation of landscape develop-
ment, habitation and human behavior (see Chapter 1). It 
includes the research disciplines of (maritime) archae-
ology, soil sciences, history, historical geography and 
landscape history. Many of the datasets involved have 
been spatially analyzed, as it provides the best oppor-
tunity to combine, compare and complement geo-
logical, historical, archaeological and remote sensing 
data. Chapter 2 of the dissertation illustrates the effec-
tiveness of this spatial approach, as the combination 
of datasets led to two new palaeogeographical recon-
structions (AD 1100 and 1400). The drafting of such 
maps at desired quality was not possible by making use 
of geological information only, due to the widespread 
marine erosion that typifies the Zuyder Zee ‘from shore 
to sea’ period (which made previous workers overstep 
the time period in their map series). The solution found 
was to steer the map drawing with a density analysis of 
late medieval archaeological objects. That information 
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pinpointed settlement locations in the study region that 
before were only vaguely known from historic sources 
(see Chapter 4 and 6), and could be combined with the 
geological data to complete the palaeogeographical 
maps. 
 The new reconstructions for AD 1100 and 1400 
became cultural-palaeogeographical maps: they depict 
both natural landscape development (including land 
loss) and habitation impacts (reclamation, cultivation, 
dikes, settlements). In Chapter 6, I considered the 
reconstructed landscape as the stage upon which the 
inhabitants of the study region acted and left traces of 
their actions. This chapter integrates earlier palaeogeo-
graphical and archaeological findings with archaeohis-
torical factual overviews and cultural reflections as the 
final element of the new integrative methodology of this 
thesis. The chapter uses historical and archaeological 
sources and focuses on the inhabitants of the research 
area themselves (the actors; Chapter 6), their actions 
and their lives (or: way of living). Without this compon-
ent, the dissertation would float somewhere between 
a palaeogeographical and archaeological landscape 
study. With this component, the cross-references to the 
maritime cultural landscapes concept in the thesis are 
strengthened and the ambitions of the research pro-
posal began to be reached. 

The northeastern Zuyder Zee region between AD 
1100 and 1400
This study has focused on the dynamic late medieval 
history of the northeastern Zuyder Zee region. It can be 
hard to imagine that land reclamation, cultivation, habi-
tation and the loss of land and habitation all occurred 
in a period of no more than 500 years, the last two in 
only 300 years. National and regional palaeogeograph-
ical maps depict the region before (geological data) and 
after (historical maps) the formation of the Zuyder Zee, 
at a safe time interval from the assumed intangible for-
mation itself. The position taken in this thesis is that 
combining data from several disciplines is a feasible 
activity that improves our understanding of the devel-
opments shaping and altering the landscape and human 
usage of the northeastern Zuyder Zee between AD 1100 
and 1400. 
 By AD 900, the Zuyder Zee did not yet exist 
(Chapters 2 and 6). Palaeogeographical and archaeo-
logical datasets (and a few historic written sources) 
inform us on the physical appearance of the region: the 
later open water area of the Zuyder Zee consisted in 
early medieval times of vast peatlands and fresh water 
basins. Historical records begin to mention repeated 
heavy floods from the second half of the 12th century 
onwards (Buisman 1995). The impact of these storms 
breached the peat barrier and caused the Zuyder Zee 

to open — and with these events the waters of these 
areas changed name from Almaere (large united lakes) 
and Salahon (mouth of river IJssel) and Nagela (a local 
peatland river or creek between Urk and Schokland) 
to Zuyder Zee. Archaeological data prove that people 
settled peatlands of the region in the 11th and 12th cen-
tury (historical sources even indicate the 10th century), 
just centuries before the heavy erosion would start. A 
handful of settlements were founded, the locations of 
which have been rediscovered in this work based on 
material archaeological finds (Chapter 4). Historical 
charters contribute to our understanding of these 
settlements, as they mention their names (i.e. Kuinre, 
Fenehuysen, Marcnesse, Nagele, Urk, Emmeloord) at 
specific moments in time (AD 1132, AD 1243, AD 1245; 
see Chapter 2). A combination of archaeological and 
historical analyses in Chapters 2 and 4 indicates the 
settlements to have been abandoned (and/or relocated) 
in the 13th and 14th century in response to peatland 
loss and increased exposure to Zuyder Zee storms and 
floods. The physical remains of these settlements today 
are high density archaeological object scatters, mainly 
consisting of pottery sherds, bricks and animal bones 
(Chapter 4). The archaeological and palaeogeographical 
findings based in the object scatters provide clear proof 
of habitation in the study area, but the results are some-
what static: it proves ‘where’ and ‘when’ people lived, 
not ‘why’ and ‘how’. 
 Historical records and studies interpreting and syn-
thesizing them (at national, regional and local levels), 
provide the necessary evidence to better understand the 
way of life in the region — especially when combined 
with geological and archaeological datasets. Reaching 
that archaeohistorical level was the aim of Chapter 6. 
The chapter synthesizes the proof that people settled in 
the region to reclaim the largely uninhabited peatlands 
of the Zuyder Zee region. In the 10th–11th century, the 
peatlands of the study area were a last remaining uncul-
tivated and mainly uninhabited area amidst already 
more densely populated regions in the Netherlands. 
That they had not been cultivated thus far obviously 
was not without a reason: the wet and less fertile nature 
of the low-lying peatlands made them less suitable for 
agriculture and habitation, and hence not of interest 
to early medieval farmers and their patrons. When 
late medieval times began, the lands were nevertheless 
cleared and cultivated for food production (Van Bavel 
2010; Chapter 6). Traces of the phases of reclamation 
that followed can still be seen on aerial photographs 
and LiDAR data, especially near the island of Urk 
and the former northeastern shore of the Zuyder Zee  
(Chapter 4). 
 The scale at which the cultivated peatlands were lost 
in subsequent centuries, may well have been exacer-
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bated by the human reclamation and cultivation activ-
ities. The ditch networks laid over the lands to drain the 
peat topsoils caused large-scale oxidation and land sub-
sidence, which made the lands vulnerable to the earlier 
mentioned floods. It means that the expansion of the 
Zuyder Zee was not simply natural disaster, but caused 
by a combination of natural and cultural factors: the 
storms can be regarded natural factors, but the conse-
quential floods are mainly a cultural factor as the peat-
lands stood no change against the water due to human 
caused oxidation and compaction. I reckon, however, 
that the expansion of the Zuyder Zee in the Middle 
Ages would also have occurred without humans inter-
fering with the peat lands in the study area, at a slower 
pace. The process of land erosion and accumulation of 
water / sea ingression had already started way before 
the 12th century (Lacus Flevo, Almaere; see Chapter 2 
and Wiggers 1955; Ente et al. 1986; Ten Anscher 2012; 
Vos & De Vries 2013; Vos 2015). Despite the increased 
influence of the Zuyder Zee, only part of the inhabitants 
of the northeastern quarter fled. Others started living 
on small artificial mounds or natural heights (boulder 
clay outcrops, river dunes, levees) and /or constructed 
dikes to provide extra protection. The remains of these 
dikes and mounds have to some extent been excavated 
and documented, although little is preserved of them 
(Wiggers 1955; Van der Heide 1965; Hogestijn 1992; Van 
Popta & Aalbersberg 2016). By contrast, their locations 
are still clearly visible on aerial photographs and satel-
lite images, as is proven in Chapter 4. 
 Chapter 6 also suggests that during the first phase 
of late medieval habitation (11th and 12th century), 
agriculture was the main focus of those that inhabited 
the region. After the establishment of new maritime 
transport routes (Rhine river – IJssel river – Zuyder 
Zee – Wadden Sea – North Sea – Skagerak – Sont – 
Baltic Sea) due to the opening up of the Zuyder Zee, 
settlements like Kuinre and Kampen (and Urk to some 
extent) profited from the increased possibilities to con-
duct trade over water, which brought them great power 
and prosperity. This change of focus was not just based 
on personal interests and opinions of the inhabitants, 
but depended greatly on the location characteristics of 
settlements — a suitable location (near river mouths, 
along trade routes, reachable hinterland) and subsoil 
(sand, boulder clay, clay) — economic focus and the 
competence of landlords. By the end of the 14th cen-
tury the settlements of Kampen and Kuinre flourished 
whereas Urk and Schokland struggled and Nagele, 
Marcnesse and Fenehuysen had drowned (Chapter 6). 
By AD 1600, the Zuyder Zee (by then completely sur-
rounded by dikes) had reached a more or less stable 
form, although loss of land would continue on i.e. the 

islands of Urk and Schokland for the following centuries 
(Chapter 2).

Conclusions
The most important findings of this PhD-research for 
late medieval (maritime) archaeology are:
• A density analysis of eroded archaeological remains 

(mainly pottery sherds, bricks and animal bones) 
provided the right information to pinpoint previ-
ously unknown settlement locations in the research 
area.

• The highly disturbed archaeological settlement 
remains are now rightfully characterized as settle-
ment remains and their locations are marked and 
protected on relevant cultural heritage maps.

• Tentatively connecting historical settlement names 
(derived from maps and charters) to archaeological 
sites has become possible. 

• The thesis made the step from studying (part of ) the 
Zuyder Zee region from a mainly nautical point-
of-view (e.g. studying the hundreds of wreck sites 
individually or together) towards a more integrative 
maritime archaeological theme, which also includes 
(terrestrial) settlement remains (being clusters, des-
pite taphonomical processes). 

• No single methodology exists on how to adopt the 
maritime cultural landscape concept, but when 
adopting it, it is crucial to study the ‘cultural com-
ponent’. For that, material and immaterial datasets 
(and approaches) are available, but it is important 
to understand that younger research periods (19th 
and 20th century) can provide much more cogni-
tive (immaterial) data and therefore better suit the 
ambiguous nature of the concept. 

• Spatial data resources and methodologies provide 
opportunities to improve the quality of archaeo-
logical datasets (e.g. the accuracy of wreck sites in 
the Zuyder Zee region) and to generate new data 
(e.g. identify settlement locations, identify parceling 
networks). 

• It is highly recommended to further examine the late 
medieval archaeological left overs of the submerged 
settlements, both the material left in the fields of 
the Noordoostpolder and the material stored in the 
archaeological depot of the Province of Flevoland. 
Focus should be on providing more accurate dates 
for the moment of submergence of each settlement. 

• Clear parallels can be drawn — and should be exam-
ined — between the (cultural) development of north-
eastern Zuyder Zee region and several other regions 
of study, both national (e.g. other quadrants of the 
Zuyder Zee, the North-Frisian terp region and the 
Drowned Lands of Saefthinge) and international (e.g. 
Nordstrand in Germany and De Polders in Belgium). 
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For that, similar methodologies/approaches as those 
in this research might prove to be of value. 

The most important findings for the palaeogeographical 
and historical understanding of the Noordoostpolder 
region are:
• The information derived from analyzing the archaeo-

logical data from the research area (see above) fills 
gaps that previously could not be filled with sec geo-
logical and sec historical sources (including charters 
and maps) alone.

• Reclamation and cultivation of the peatlands in the 
research area started several centuries before marine 
erosion increased and the consequential name 
change from Almaere into Zuyder Zee. 

• Coastal erosion occurred as a gradual and pulsated 
process, fed by the energy of major storms. 

• Due to coastal erosion, several former (inland) settle-
ments were left at the mercy of the waves (Nagele, 
Marcnesse, Fenehuysen) and/or were relocated fur-
ther inland. 

• The first phase of medieval habitation in the research 
area focused primarily on agriculture. After the 
Zuyder Zee commenced and established new mari-
time connections, the actors of the region changed 
scenes. While farming continued on remaining 
coastal land, new protagonists started living the lives 
of lords and merchants. 

• The concept of the maritime cultural landscape is 
multidisciplinary and for that the combination of 
material and immaterial information also applies to 
less archaeological themes such as the ‘human influ-
ence on the landscape’, ‘community spirit’ and ‘the 
emergence of water boards’. 

• Clear parallels exist between the landscape (and per-
haps also cultural) development of the region of study 
and that of the southeastern part of the Zuyder Zee 
region (e.g. Arkemheen polder, lakes near Elburg), 
whereas contrasting developments (both natural and 
cultural) with the western part of the Zuyder Zee 
region (Amsterdam, Hoorn, Enkhuizen) should be 
further explored. 

Closing remarks and recommendations
The above overview of the formation of the Zuyder Zee 
and the late medieval development of the northeast-
ern Zuyder Zee region proves the effectiveness of an 
interdisciplinary approach within the boundaries of the 
maritime cultural landscape concept. I can highly rec-
ommend (maritime) archaeological colleagues to access 
the datasets in a spatial environment (if possible) as it 
creates great overviews of the study region and enables 
direct comparisons between (very different) datasets. 
For that, I decided to construct Open Access datasets 

that contain as accurate and detailed as possible infor-
mation on shipwrecks (SDF) and settlements (MSD). 
The above outcomes demonstrate that the combination 
of datasets from different disciplines contributes greatly 
to our understanding of the developments that shaped 
and altered the landscape and the human usage of the 
Zuyder Zee region between AD 1100 and 1400. 
 Completing this dissertation closes my PhD-research 
on the late medieval Zuyder Zee region, but I consider it 
only a first step in accessing and assessing the maritime 
cultural landscape of the Zuyder Zee in general. I have 
focused on the research period of AD 1100–1400 during 
which the Zuyder Zee was formed and the first historic 
inhabitants of the region arrived. Needless to say, there 
are many more periods that should carefully be stud-
ied. Especially the youngest period of the region (c. AD 
1800–1932), for which detailed archaeological and his-
torical datasets can lead to interesting results (e.g. Van 
Popta 2019c), is highly undervalued (particularly from 
an archaeological point-of-view), now and in the past, 
as it is often considered too young and of less impor-
tance. This is illustrated by the fact that many relatively 
young shipwrecks (19th century) were removed from 
the former seabed of the Zuyder Zee without proper 
documentation in the early years of maritime archaeo-
logical research in the Netherlands. 
 I would furthermore recommend to critically assess 
each dataset one opts to use, when further exploring 
the maritime cultural landscape(s) of the Zuyder Zee. 
The nature of these datasets can be very diverse and of 
different accuracies, as is proven by the study of ship-
wrecks from the entire Zuyder Zee region in Chapter 
5. The results of Chapter 5 improved the accuracy of 
the shipwreck locations, but other primary information 
on these same wrecks (i.e. ship type, construction date, 
date of wreckage) is still incomplete and unverified. The 
same goes for the level of registration of archaeological 
objects that represent late medieval settlement loca-
tions (see Chapter 4). Especially pottery sherds stored 
in depots could and should be dated more accurately 
in order to provide more detailed dates for individual 
settlement locations. For this study, a general date of 
the pottery (accuracy on century-level) proved to be 
sufficient to determine the average age of submerged 
settlement locations. Upgrading the dating accuracy 
potentially could constrain their submergence dates.
 Finally, the archaeological object clusters that 
represent late medieval settlement locations have been 
wrongfully interpreted in the past as ‘waste’ or ‘noise’, 
thereby neglecting their true value and importance 
for maritime research. As a secondary product of this 
study, these sites are now recorded, valued and added 
to new archaeological heritage maps of the Province of 
Flevoland and the Noordoostpolder municipality (Ten 
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Anscher et al. 2018; Velthuis et al. 2018). These steps 
were taken too late to prevent the complete destruc-
tion of Fenehuysen I. Even though no intact remains of 
the late medieval settlement are expected to be pres-
ent on such locations, an archaeological field survey (a 
relatively simple, cheap and fast method) would have 
resulted in an accurate documentation of the object 
types, dates and distribution. I would therefore highly 
recommend to systematically examine the leftovers of 
the limited number of late medieval drowned settle-
ments in the Noordoostpolder region, as they are all 
highly endangered by modern disturbances.
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