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1. Introduction

During the course of the first century AD the 
Roman army’s building campaigns at the south 
bank of the Lower Rhine River must have caused 
a grand metamorphosis of the river area. Remains 
of nine timber auxiliary forts and a fortlet have 
been found in the West-Netherlands, in the Rhine 
delta (fig. 1). An auxiliary fort was built on the 
river front between Vechten, near Utrecht, and 
the North Sea coast every 12–15 kilometres, and 
later on even closer. These forts were constructed 
of timber and turf and had dimensions of 1–1,5 
hectare (ha). They were small in comparison to 
contemporary forts in other parts of the Roman 
Empire’s frontier zone. Yet, with ramparts of 
some five meters in height and even higher 
towers, these forts must have made an enormous 
impression on the local population.

There are also indications of a Roman military 
presence further upstream, though few traces of 
this can be found in the area today. The Rhine 

has destroyed most of the evidence, except for 
dredge finds and some structures in Arnhem-
Meinerswijk1.

What information about the forts in the Rhine 
delta do we have? The timber remains in the 
wetland area provide a lot of information. But the 
way in which the remains have been documented 
varies. Sometimes the location is known and 
small scale excavations give us some insights 
into the building phases. Other forts have been 
studied and analysed more extensively. In some 
cases, the research took place over a century ago, 
while at other sites parts of forts were excavated 
only recently.

Despite these differences in levels of research 
and publication, I have been able to reconstruct 
almost 40 building phases of the nine forts 
at Vechten, Utrecht, De Meern, Woerden, 
Bodegraven, Zwammerdam, Alphen aan den 
Rijn, Leiden-Roomburg and Valkenburg (South 
Holland-ZH) and the fortlet at Valkenburg-
Marktveld (fig. 1). The reconstruction is based 
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Zusammenfassung – Nach detaillierten Analysen der Ausgrabungen von neun hölzernen römischen Kastellen am Rhein Delta (Nieder-
germanischen Limes) in Vechten, Utrecht, De Meern, Woerden, Bodegraven, Zwammerdam, Alphen aan den Rijn, Leiden-Roomburg und 
Valkenburg (Süd-Holland) sowie von einem Kleinkastell in Valkenburg-Marktveld können nahezu 40 Bauphasen unterschieden werden. 
Sie sind die Grundlage für den hier präsentierten Vergleich. Die frühkaiserzeitlichen Kastelle wurden alle aus Holz gebaut. Die später 
häufig anzutreffende kombinierte Holz- und Steinbauweise ist erst ab etwa 160 n. Chr. feststellbar. Frühe Kastelle wurden aus Bauhölzern 
errichtet, die den umliegenden Wäldern entstammen. Dagegen ist von etwa 70 n. Chr. an das meiste Holz aus Nutzwäldern entnommen,  
dadurch wurden im Laufe der Zeit andere Baumarten bevorzugt genutzt. 

Es gibt viele Unterschiede zwischen diesen Kastellen in den West-Niederlanden und denen im weiteren Verlauf der Rheingrenze. 
Layout, Baustil und Bautechniken zeigen markante Variationen. Dies könnte eine Beziehung zwischen den Soldaten, die die Kastelle 
bauten, ihrer Herkunft und ihren Bautraditionen aufzeigen, die sich aus der Kenntnis eisenzeitlicher Bautechniken in Holz erschließen läßt. 
Einige Kastelle wurden in einer Tradition gebaut die man von den Elbgermanen, der Przeworsk Kultur und möglicherweise auch von den 
Batavern kennt. Andere Kastelle zeigen wiederum Ähnlichkeiten zum murus gallicus aus Gallien.

Schlüsselwörter – Römerzeit, Kastelle, Rheinmündung, Dendrologie, Fälljahr, Feuchtboden

Title – Building timber auxiliary forts in the Lower Rhine Delta in the Netherlands (A.D. 40 –140)

Summary – After studying the excavations of the nine Roman timber auxiliary forts in the Rhine delta at Vechten, Utrecht, De Meern, 
Woerden, Bodegraven, Zwammerdam, Alphen aan den Rijn, Leiden-Roomburg and Valkenburg (South Holland) and the fortlet at Valken-
burg-Marktveld, almost 40 building phases are distinguished. Subsequently these are the base of this comparative study.

The early forts in the research area were all built of timber. After several rebuilding phases only from AD 160 onward many of them 
were rebuilt in stone and wood. First, the forts had been constructed with wood supply from nearby forests, while after AD 70 most wood 
derived from managed woodlands. Later on the taxa of preferred trees also changed. 

Many differences occur between these forts in the West-Netherlands, and also abroad. Layout, building style and techniques show a 
striking variation. This might point to a similar relation between the soldiers who built the forts, their origin and their building traditions as 
appears from research at Iron Age building techniques in timber. Some forts have been built in a tradition known from Elbgermanen and 
Przeworsk culture and possibly also the Batavians. Other forts show similarities with the murus gallicus from the (recruitment) area of the 
Gauls.
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on information from excavation reports, articles 
and other publications, photographs and field 
drawings of old and new excavations.  These 
last two mentioned items were very important 
sources for this research. They are fascinating to 
study and show many details.

In this paper, I will make a comparison 
between the forts and discuss their similarities 
and differences and how these might be explained. 
Most of the auxiliary forts in the research area 
were founded in the early 40´s AD. Only in the 
last quarter of the second century AD, around 160, 
the greater part was rebuilt in stone. That is much 
later than in other regions of the Roman Empire, 
such as Britannia, the most of Germania Inferior 
and in areas to the east.

Wood was available in the surrounding area 
and was used for building the forts2. I will deal 
with the use and supply of wood for the Roman 
army in the Rhine delta, a focus of my colleague 
Pauline van Rijn’s research, in connection with 
the building campaigns of the forts. Van Rijn is, 
amongst others, a member of the research group 
of “A Sustainable Frontier? The establishment 
of the Roman frontier in the Rhine delta” at 

the Radboud University of Nijmegen (see 
acknowledgements)3.

Excavations in the wet environment of the 
research area have provided an extraordinary 
quantity of wood records of the forts, and also of 
roads, watchtowers and river quays. These data 
have provided insights into the Roman supply 
systems over time and have made it possible 
to reconstruct the different types of wetland 
woodlands from which supply took place. The 
results show a use of different taxa through time, 
the use of import wood and indications of local 
woodland management.

Before discussing the use and origin of the 
timber and the comparison of the forts, I will 
start with a short overview of the archaeological-
historical context in which the forts of the lower 
Rhine delta were built.

2. Early fortifications along the Rhine in the 
Netherlands

The river area between Vechten and the North 
Sea (fig. 1) offers exceptional information for 
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Fig. 1  Research area: fortifications in the Lower Rhine area in the Early and Middle Roman period. 
1: fortress; 2: auxiliary fort; 3: probable auxiliary fort.
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this research. Due to the high-water levels in 
this wetland area artefacts, especially organic 
material, are very well preserved. The structures 
along the Lower Rhine are also well preserved 
in subsurface, as hardly any post-Roman river 
erosion occurred. This is in contrast to the central 
and eastern part of the Dutch river area4.

The first signs of Roman occupation in the 
Rhine-Meuse delta relate to the military campaigns 
of Augustus by Agrippa. A large military base 
at the Hunerberg in Nijmegen had already been 
built probably between 19–16 B.C5. The camp had 
been evacuated only in or shortly after 16, or at 
the latest in 12 B.C. Auxiliary troops had their fort 
nearby, at the Kops Plateau. In the first decennia 
of the first century some small camps arose in that 
area6. Meanwhile, the first forts appeared along 
the Rhine at Vechten7 (fig. 1) and, somewhat later, 
around AD 10–20, most probably also at Arnhem-
Meinerswijk and – some kilometres to the west 
– Driel8. North of the river Rhine a fort with a 
harbour was built in the Oer-IJ region, at Velsen, 
and was connected with the forts on the Rhine 
through the river Vecht9.

2.1. Then, the 40´s
In the early 40´s a systematic expansion of the 
number of forts on the left bank of the Rhine took 
place. Some nine new auxiliary forts were built 
of which at least four are dated between AD 40–
45. Until recently, it was generally accepted that 
only Valkenburg was built in AD 39/40 during 
the reign of Caligula10. Other forts were supposed 
to have been erected only in or shortly after AD 
47, the year Claudius ordered general Corbulo to 
withdraw his troops to the Rhine river’s left bank11. 
However, recent excavations have fundamentally 
changed this theory as founding dates around 
AD 40 have been established for Alphen aan 
den Rijn12, De Meern13 and presumably also for 
Woerden14.

It is probable that two forts east of Vechten 
were also part of this building campaign15. These 
forts from the early 40s were probably built as part 
of Caligula’s expeditions in AD 39/40 against the 
tribes of the Chauki and Chatti16 and as part of the 
preparations to cross the North Sea and conquer 
Britannia17. Caligula’s successor, Claudius, would 
have continued Caligula’s planned building 
campaign for this reason. It was Claudius who 
eventually conquered Britannia in AD 43. The 
implication is that the chain of forts at the Lower 
Rhine arose during the reign of Caligula instead 
of that of Claudius. 

The forts that probably do relate to Claudius, 
and possibly to his governor Corbulo and the 
events around the year 47, are those at Utrecht 
(Dom Square), Zwammerdam and Leiden-
Roomburg18. Yet this year does not appear to 
be a ‘sacred’ date. Founding dates before 47 are 
well imaginable. After recent research of old 
excavations at Utrecht that were conducted in 
1949 and 1956, for example, it was pointed out that 
there was pottery that could be dated from AD 40 
onwards19. Of course, one needs more than pottery 
to date a site, like coins and dendrochronological 
dates. Still, this tells us that the year 47 is of less 
importance than had been assumed earlier.

The first signs of Roman occupation at 
Bodegraven were supposed to be dated in 
the 60´s AD This was established by two 
dendrochronological dates of a gateway’s posts 
in the summer of AD 61 (the felling date). The 
remains of the fort at Bodegraven could well be 
of a somewhat later date than the ones mentioned 
before, but not as late as AD 61. This date actually 
appears not to relate to the oldest building phase 
of the fort20. The wood samples belong to a 
rebuilding phase or to the repair of the gateway. 
Finds of pottery support a date earlier than AD 
61, possibly in the early 40s21. When these four 
forts were built, the nearest neighbour distance 
between the nine forts was reduced from 15 to 
circa five kilometres.

The remains of the forts in the research area 
show several phases of repair and rebuilding, 
each time using timber and turf. These activities 
appear not always to have taken place at the same 
time. The only simultaneous rebuilding campaign 
of almost all forts in the region started around AD 
70, after they had been burnt down during the 
Batavian revolt in AD 69/70. Meanwhile, several 
new forts were built to the east of Vechten, 
probably at Rijswijk/Wijk bij Duurstede, Maurik, 
Kesteren and Randwijk, some kilometres to the 
east of Kesteren22 (fig. 1). 

During the first stage the system of forts and 
watchtowers probably aimed to protect against 
Germanic invasions, as mentioned above, and to 
create a safe corridor for transport as preparation 
for the invasion of Britannia in AD 43. Only later 
on, probably by the end of the first century, was 
this corridor turned into a frontier zone. An 
overland road or path must have connected the 
forts at that time. The first evidence of a road, 
however, only dates to AD 99/100. Most likely 
there was an earlier road linking the forts in the 
area, traces of which have not yet been found.

Building timber auxiliary forts in the Lower Rhine Delta in the Netherlands (AD 40–140)
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From 160 onwards most of the forts were partly 
transformed into stone buildings. In the first stage 
the defences and the principia were built in stone; 
later on some other main buildings were also 
raised in stone. Other buildings, like barracks, 
were still erected of wood. The occupation of 
most forts along the Rhine and their associated 
settlements, the vici, must have ended in the last 
quarter of the third century AD23.

3. Research on wood

During the period of circa 250 years in which 
wood was needed to build the forts, tons of wood 
were collected in the building campaigns. As 
stated above, between circa AD 40 and 150 the 
forts were built in timber. After that, during the 
stone phase of the next 100 years, wood was still 
necessary for some timber buildings and for the 
foundations of stone buildings. Wood was used 
not only for forts but also for roads, watchtowers, 
river quays and vici24.

Pauline van Rijn did important research on the 
use and origin of timber in the forts of the Lower 
Rhine delta between circa AD 40–150. Some of 

her research questions are: Where did the wood 
come from? Did it come from local woodlands 
or was it imported, from natural woodlands or 
production forests? She investigated more than 
6.000 wood records. The earliest wood data 
were collected from excavations in the 1930s and 
1940s at the Roman fort at Valkenburg, mostly 
consisting of identification of the wood taxa and 
sometimes information on the dimensions of the 
timber. From the 1980s onwards large quantities 
of construction timber in the field have been 
archived with new methods: this concerned “a 
systematically recording of first the dimensions of 
the wood, secondly the method of conversion of 
the tree trunk into timber for construction, thirdly 
tool marks, fourthly the form and sharpening 
of posts and poles”25. The excavations of the 
Roman fort at Alphen aan den Rijn in 2001–2002 
provided important wood data. Besides lots of 
timber from barracks (fig. 2), including the floors, 
posts and beams of gateways, angle towers and 
foundations of two phases of ramparts have also 
been investigated26.

Besides this circa 500 dendrochronological 
analyses have been performed on oak as well as 
on ash and elm. These data are important for the 
chronology of course, but, as van Rijn states, they 
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Fig. 2  Detail of a barrack: floor and foundation of one of the barrack walls at Alphen aan den Rijn, dated ca. AD 41/42.
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also “can often provide the ages of the trees at the 
time of felling, in cases where the total number of 
rings are known or can be estimated.” Van Rijn 
continues: “This gives supplementary information 
on the character of the woodlands where the wood 
was felled”27. Van Rijn has been able to answer 
the question about whether the woodland had 
been exploited or regularly managed at an earlier 
date.

4. Landscape

Before discussing the wood data, it is useful 
to give an overview of the landscape and the 
possible sources of wood28. The river Rhine runs 
from east to west through the central part of the 
Netherlands. In the east of the country the river is 
flanked by Pleistocene cover sand areas. The forts 
of this research are situated in the middle and 

west parts of the Netherlands. During the Roman 
occupation, this area could be characterised as a 
wet area with – from the east to the west – river 
deposits, an extended peat area and coastal 
deposits in the west (fig. 3).

The river area in the east, between Vechten and 
Woerden (fig. 1), consisted of meandering rivers 
and a wide zone of levees. These were built up 
of fertile river sediment, crevasses and basin clay 
sediment. Research on pollen sometimes shows 
indications of mixed woodland fringes and alder 
woodland. West of the fort of Woerden the Rhine 
entered the peat area. On both sides the river was 
bordered by low narrow natural levees. Behind 
these levees the fen peat stretched out with a 
mixed wetland-woodlands environment on the 
flood plains. 

Mesotrophic peat with reed and sedge swamps 
was to be found deeper inland and farther away 
from the river's influence. It was followed by an 
extensive area of oligotrophic treeless sphagnum 
peat. The peat was drained by small streams that 
formed tributaries of the Rhine.

At the fort of Leiden-Roomburg the Rhine 
reached the coastal area, a zone of low sandy 
ridges of marine sediments, separated by 
depressions filled with peat. Pollen studies show 
that the dunes had a natural vegetation of mostly 
dune shrubs with sea buckthorn, juniper and 
alder carr in the peaty depressions.

In the Rhine estuary fresh water and sea 
water collided. At storm tide the sea would cause 
destructive flooding. Limitations on woodland 
growth would have been the consequence of 
regular flooding by salt water around the estuary, 
long-time human habitation and exploitation of 
the ridges for agriculture and wood gathering.

5. Use and origin of the wood

Combining these data with the research on the 
landscape it appears that this spectrum of used 
wood species shows similarities with that of 
riverine woodland on levees29. Van Rijn assumes 
that construction wood from the local woodland 
on the levees was used for the layout of the 
military defence system, perhaps complemented 
with alder wood from the flood basins and fen 
woodlands. The wood that has been used in 
construction is partly “gnarly and crooked”. That 
would, according to van Rijn, not be the case had 
the wood been imported30.

Van Rijn’s research shows that a wide 
spectrum of species was used for the construction 
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Fig. 3  Cross-sections through the three types of landscape in 
which the Roman defence system of the Lower Rhine was built, 

a. river region, b. peat region, c. coastal region.
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of the forts and the quays that accompanied 
them, between AD 40 and 7031. Alder (Alnus), ash 
(Fraxinus excelsior) and elm (Ulmus) appear to be 
the most common species. Oak (Quercus) and fi eld 
maple (Acer campestre) were less common (fi g. 4a). 
Other species were used for wickerwork, wicker 
mats and faggots32.

Van Rijn can conclude that all taxa were used 
randomly in the structures (fi g. 5): “No distinction 
was made with regard to either the function of 
the structure or the various construction elements 
within a structure. Beams, uprights, posts or 

planks showed a similar distribution to that of 
the total structures. Selection was based in the 
fi rst place on availability and, in the cases where 
large trunk diameters were needed, on the size of 
the available tree trunks. Alder and elm seem to 
have offered the best material for timber of larger 
dimensions”33. 

After AD 70 the wood spectrum changed 
remarkably. Van Rijn showed that a strong 
increase in the use of alder occurred, while ash, elm 
and fi eld maple had almost disappeared (fi g. 4b). 
She concludes that the riverine woodland on the 
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Fig. 4a-b  Relative amounts of wood taxa used for timber by the Roman army in the western Lower Rhine delta 
between AD 40 and 140, the forts in the early Roman period (N=1227) (left) and middle Roman period (N=767) (right).

Fig. 5  Random use of 
wood taxa in a barrack.
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levees had become scarce. Detailed investigation 
pointed out that from the late first century onwards 
the construction wood of alder was made out of 
trees which had more or less the same diameters, 
and consisted of straight stems without side 
branches34. Van Rijn assumes that this alder wood 
came from managed, coppiced alder woodlands. 
“These woodlands were probably located on the 
low-lying parts of the levees, in the flood basins 
and the fen woodlands. The flood plains and low 
levees with their heavy clay sediments near the 
river would have provided excellent growing 
conditions”35. Coppiced woodland provides 
more suitable construction wood per hectare than 
natural woodland36. Assuming that production 
woodland occurred in the Rhine delta as early 
as the last quarter of the first century, as van Rijn 
states, it means that the landscape was already 
adapted to the increased demand for construction 
wood.

At the same time the use of oak strongly 
increased. The selection of oak seems to have 
been limited to the construction and maintenance 
of roads and the river infrastructure, especially 
the building campaigns of AD 99–100 and AD 
123–12537. Van Rijn remarks that “after deducting 
the share of oak used for these two building 
campaigns, the most obvious shift in the spectrum 
is the importance of alder, used for timber and 
round wood in all sites and contexts” (cf. fig. 4b 
with 6a-b)38.

As Kooistra concluded “analysis of wood data 
has demonstrated that wood for the construction 
of the forts, but also for later building activities, 

was acquired from the woodland in the limes 
zone”39. The woodland on the levees and alluvial 
ridges delivered most of the wood that was used 
for building the forts around AD 40. According to 
van Rijn only the high levees in the central peat 
region still carried substantial areas of natural 
mixed woodlands before AD 70. The natural 
woodlands on the levees in the eastern river region 
and western coastal region were most probably 
already largely deforested, as these areas were 
relatively densely populated during the Roman 
period40. That leads to the assumption that the 
part of the Roman army that was stationed in the 
eastern region mainly exploited the flood basins 
and the fens downstream along the river Vecht 
(fig. 1).

Decades later, the greater part of the wood 
came from the wetland woodland in the flood 
basins and the fen woodlands. To cope with the 
disappearance of these resources, the Roman 
army probably found a permanent solution 
through the development of alder copses on the 
edge of the levees and in the flood basins. These 
copses could provide both timber and firewood41. 
Production woodland must have started in the 
late first century.

6. Wood supply and local population

Besides the research on use and origin of the 
timber for building the forts in the Lower Rhine 
area, another aim of van Rijn’s research was to 
investigate to what extent the local population 
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Fig. 6a-b  Relative amounts of wood taxa used for timber by the Roman army in the western Lower Rhine delta 
between AD 40 and 140, the roads from AD 99/100 (N=168) (left) and AD 123/125 (N=491) (right).
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was involved in supplying the Roman army. For 
that part of the research the carrying capacity 
of the landscape with regard to wood had to be 
investigated42. Estimations of the yields of the 
Roman woodlands are made43 and insight is 
gained into the required amounts of construction 
and fire wood for the Roman army and their 
associates44. Also the quantities needed for 
farms and barns and fuel in the rural settlements 
have been calculated and integrated into the 
calculations45.

The research concluded that the rural 
population in the area was probably much 
more involved in provisioning the Roman army 
between AD 40 and 140 than had previously been 

assumed. This holds especially true for wood and 
cereals46. The authors state that “the provisioning 
with timber and fuel seems to have been much 
more a solely military matter that was carried out 
by the soldiers themselves. Such activities would 
have posed too much of a logistical problem 
for the rural population, certainly at periods of 
heightened activities, for example the transport 
of large quantities of wood from alder wetlands 
to the places of construction”47. The assumption 
is that the employment of the rural population in 
establishing wood supplies might have started 
with the development of alder copses in the 
middle Roman period, as discussed above.

Julia P. Chorus

Fig. 7  (l) Common ground plan of 
auxiliary fort and (r) ground plans 
of forts at Utrecht (phase 1) and 
Valkenburg phase 1. One zone is 
missing in most of the forts in the West-
Netherlands.
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It is interesting to look at the possible influences 
of these changes in the wood procuring process 
and in the wood supply. Did the alternation 
of the available wood spectrum influence the 
construction of the forts?

7. Building the forts: one building programme?

In addition to the insights into use and origin that 
timber remains give, these remains also provide 
information about building techniques and 
building styles. One might expect that the forts, 
being built in a small area and in a rather short 
period of time, would have looked more or less 
alike. The analysis of the nine forts and the fortlet 
in the research area showed many similarities but 
even more differences between them.

Similarities include their rectangular shape, 
their small size and their position in the landscape, 
which was extremely close to the river and at a 
crossing of the Rhine and a river branch48. The 
internal division in only two parts instead of 
three, the praetentura and the latera praetorii, is very 
characteristic of the forts in the West-Netherlands 
(fig. 7)49. Much more common, especially in a later 
stage, is a division into three parts like almost all 
other forts show (e.g., in the Rhine and Danube 
region and in Britannia)50.

Other similarities are the location of the 
roads through the fort, the via principalis and 
the via praetoria, the location of the principia (the 
headquarters) in the middle of the rear zone, and 
the width of the ramparts (circa three metres, 
or 10 Roman feet – pes monetalis – wide). The 
measurements of the gateways and interval 
towers largely correspond. Despite these and 
some other similarities many differences occur. In 
this paper, I will discuss some of them and the 
possible explanation for these differences.

Comparing the structures of the forts, the first 
striking difference is the variety of design and 
building techniques of the ramparts (fig. 2). The 
various types of ramparts in the research area can 
be categorized into three groups: ramparts with 
timber corduroy as foundation for a rampart body 
of sods, with a timber framework to keep the sods 
together, type A; ramparts with a rampart body 
like type A behind a timber front revetment, type 
B; ramparts with a timber revetment both at the 
front and rear side, filled up in between with sand 
and clay, a box rampart, type C (fig. 8)51.

The ramparts within these types have been 
built in a different way. The foundations varied 
substantially. For instance, the box rampart: of 

the one in Vechten two trenches were visible with 
postholes and sometimes with timber remains 
still inside. The same technique was applied 
in Zwammerdam and possibly also in Leiden-
Roomburg. In Bodegraven the rampart was built 
with beams and posts with mortice-and-tenon 
joints at the front and rear side. Heavy posts were 
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Fig. 8  Three types of ramparts in the forts in the research area: 
A turf rampart; B turf rampart with front revetment; C box rampart.

     A

     B

     C
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found in postholes at the rampart’s front side and 
the rear side, belonging to the second phase of the 
fort in Alphen aan den Rijn. The second rampart 
in Valkenburg showed a front revetment with 
heavy oak beams and posts with the mortice-and-
tenon technique. At the rear side the posts were 
put either in postholes or in a trench52.

These ramparts display varying building 
techniques within a short period of only 100 years 
and in a small area. In fig. 9 the distribution of the 
various types is demonstrated. It is striking that 
the type of rampart seems randomly chosen. There 
is no logical sequence of ramparts to discover. It’s 
also remarkable that in the first 30 years of Roman 
presence at Valkenburg the ramparts were often 
rebuilt and always in a different way. 

What could be the reason behind the diversity 
of ramparts? One might think of environmental 
conditions: perhaps the close position of the forts 
to the river caused problems with water and all 
those experiments were necessary in order to 
find the right rampart. But why wasn’t only one 
type of rampart the best defence and why didn’t 
the soldiers stick to that type for the whole of the 
area? Even after the Batavian Revolt, when all 
forts were rebuilt, there were still several types 
of rampart construction in use. The differences 
between the three landscape regions (see above), 
the river area, the peat area and the coastal area, 
could have influenced the choice for a certain type 
of rampart. 

Another possible reason is the availability 
of wood. Did the builders need more timber for 
one type of rampart than for another? This is not 
plausible: when calculating the necessary amount 
of wood per type, similar quantities are needed. 
The types of trees, however, do differ (tab. 1). 

However, there seems no logic as regards the use 
of timber, geographically nor chronologically. 

Besides ramparts other parts of the defences, 
like angle towers and gates, show differences in 
plan or foundation methods. Also foundations 
and walls of buildings inside the defences of the 
forts show varying building techniques. On one 
hand, in buildings like the barracks, headquarters 
and granaries, timber uprights in foundation 
trenches occur. On the other hand, we see uprights 
in individual postholes or into sleeper beams, 
which were let into the ground: the mortice-
and-tenon joint. These jointing techniques have 
predecessors in the Iron Age and further back in 
time53. The foundation of posts in postholes and 
the raised floors of the Roman horrea are known 
from Iron Age granaries. These often had smaller 
dimensions but also raised floors. Another 
difference between buildings in forts is pointed 
out by the remains of wattle-and-daub walls. 
Most such walls show a vertical pattern although 
sometimes a horizontal way of wattle appears54. 
Horizontal wattling was also applied to walls of 
Iron Age and Roman farmhouses. 

Comparing the forts in the Rhine delta with 
timber forts abroad, further eastward in Germania 
Inferior, in Germania Superior and Raetia and 
– to the west – in Britannia, a very similar picture 
appears. The variety of rampart types is not only 
limited to the West-Netherlands research area. 
Also abroad there are places in which in each new 
building phase different types succeed each other. 
That also applies to other parts of the defences 
and to the internal buildings of the forts.
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8. Conclusions: all about building traditions

In my opinion each kind of rampart indicates a 
different occupation within the forts. Assuming 
that in the pre-Flavian period the auxiliaries were 
led by their own regional leaders55 and that the 
auxiliaries built their own forts at the time56, every 
new garrison with its own commander built or 
adapted the forts according to their own practices. 
The same applies to the ramparts. In the following 
decades the auxiliaries subsequently developed 
into mixed troops, not descending from one 
certain tribe, but replenished by soldiers from 
various different backgrounds57. The question 
about how decisions were made during the 
building process is an interesting discussion, but 
too comprehensive to go into detail here58.

Apparently, the rules about ‘how to build a fort’ 
weren’t very strict. There was a certain freedom 
in building the forts, shown for instance by the 
enormous diversity of fort plans59. I think that 

this freedom also relates to the way of building, 
to both style and technique. The diversity of 
building techniques must above all be due to 
the differences in ethnicity of the soldiers and 
therefore the differences in building traditions60. 
If auxiliary troops could build according to their 
own tradition within certain limits, where did the 
knowledge come from?

The diversity of rampart types of the Roman 
forts shows, in my opinion, a link with ramparts 
of Late Iron Age fortifi cations, the oppida, and 
possibly also with walled enclosures in other 
regions of the time61. As the distribution map 
(fi g. 10) of the different types of ramparts in the 
late Iron Age shows, the concentrations of rampart 
types are evident. These concentrations represent 
different cultural traditions that must refl ect the 
traditions in the Roman fort building. 

The various rampart constructions from the 
late Iron Age seem to have been decisive for 
the specifi c rampart constructions in the Roman 

Building timber auxiliary forts in the Lower Rhine Delta in the Netherlands (AD 40–140)

Fig. 10  Distribution of ramparts in continental Europe between 100 and 20 BC.
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forts in the Rhine delta. The knowledge of how 
to build a rampart was combined with Roman 
elements like the units of measurement (Roman 
feet) and the use of Roman building equipment 
and instruments like the groma. It seems that the 
forts, the soldiers, their recruitment area and their 
building tradition are related. On the one hand 
one could point out Gaul as a recruitment area 
with the murus gallicus, leaving traces in the forts 
in Utrecht and Valkenburg (phase 1 and perhaps 
3) and probably in the earliest forts in Woerden, 
Alphen aan den Rijn and Valkenburg-Marktveld.

On the other hand, Germany, the Czech 
Republic and Slovakia and box ramparts up 
north in the direction of Poland could be seen as 
recruitment areas. Around the middle of the fi rst 
century BC the grandparents of current auxiliaries 
migrated from Central Europe towards the 
Rhine and Danube. The auxiliaries had inherited 
their culture traditions, including the building 
traditions. Examples are Elbgermanen and 
Przeworsk culture people62. In that area vertical 
ramparts were built.

Maybe the Batavians with their former 
homelands from this region, where the Chatti 
lived, are part of this cluster. Possible traces of 
these recruits with their building traditions can 
be found in the forts in Vechten, Bodegraven and 
in second phases in Alphen aan den Rijn and 
Valkenburg. 

It is interesting to study how those traditions 
are related to the wood procuring process and to 
wood supply, and to look at the consequences of 
the changes in the wood procuring process and 
those in the wood supply. In order to answer 
these questions the next step should be an even 
closer look at the constructions of the military 
buildings of the forts, the wood species and the 
changes over time. Then it might be possible to 
fi nd out whether the alternation of the available 
wood spectrum infl uenced the forts’ construction, 
the building style and technique, as applied by 
the auxiliaries.

Soldiers from many different regions built 
their forts with wood from the local environment, 
on the one hand according to a larger programme, 
but on the other hand according to what they 
were used to and the building traditions of their 
ancestors.
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* This article is the result of close cooperation with P. 
van Rijn. I would like to thank her for the fruitful and 
enthusiastic discussions we had. Unfortunately, she was 
not able to fi nish her contribution to this article. I would 
also like to thank M. K. Dütting for her valuable comments 
on earlier versions of this article and S. Anderson for 
correcting the English.
1 Willems 1986, 329–356; Bechert/Willems 1995, 65, 77–8.

Tab. 1   Use of wood in ramparts in the research area.

Julia P. Chorus



31

2 Van Rijn 2011; Kooistra et al. 2013; Van Dinter et al. 2014.
3 The research (Oogst van Malta programme) was funded 
by the Netherlands Organization for Scientific Research. 
The project team consists of, besides the author, C. 
Cavallo (University of Amsterdam), M. van Dinter (ADC 
Archeoprojecten), M. K. Dütting (at that time Hazenberg 
Archeologie Leiden), M. Erdrich (at that time Radboud 
University Nijmegen), E. P. Graafstal (City of Utrecht), L. 
I. Kooistra (Biax Consult), M. Polak (Radboud University 
Nijmegen) and P. van Rijn (Biax Consult).
4 Bechert/Willems 1995; Van Dinter 2013, 12.3.
5 Kemmers 2006, 61–62, 65; Niemeijer 2013, 71; Polak/
Kooistra 2013, 393.
6 The fort at Trajanusplein is dated between AD 10–20 
(Bechert/Willems 1995, 66–67), and must have functioned 
as an operation base or as a providing camp during the 
campaigns of Germanicus in Germania between AD 
14 and 16. Some later, smaller camps appeared in the 
neighbourhood of Trajanusplein and Kops Plateau 
(Willems et al. 2005, 55–73; Willems/Van Enckevort 
2009). 
7 The first signs of a military presence at Vechten are dated 
to the beginning of first century (Polak/Wynia 1991; 
Zandstra/Polak 2012), doubted by some scholars, like De 
Weerd (2003, 190) who suggests the 2nd decade for the 
founding of Vechten, as part of Germanicus’ expeditions.
8 Willems 1986a; Polak/Kooistra 2013, 426.
9 Velsen is dated circa AD 15/16 (Morel 1988; Bosman 1997; 
Bechert/Willems 1995, 9; Bosman/De Weerd 2004. 
10 Coins, pottery and historic sources point out that the fort 
at Valkenburg (ZH) was founded circa AD 40 (De Weerd 
1977, 271; De Weerd 2003, 191). Although there were many 
very well preserved timber remains of the five building 
phases, no dendrochronological data are available. All 
wood samples taken at the excavations in the Second 
World War were used as fuel during the Hunger Winter of 
1944 (De Hingh/Vos 2005, 113).
11 Tacitus, Annales 11,19.
12 Polak/Kloosterman/Niemeijer 2004, 54; 61; 250. The 
date is based on dendrochronological research and coins 
(Kemmers 2004, Kemmers 2006b).
13 At De Meern no dendrochronological data are available. 
Coins indicate a date in circa AD 41 (Kemmers 2006c).
14 The same goes for Woerden. Coins show a date around 
45 (Kemmers 2008, 269–288).
15 Duiven and Herwen/De Bijlaard (Bechert/Willems 
1995, 65, 77–78; Willems 1986b, 295).
16 Barrett 1989; Winterling 2005.
17 Polak/van Doesburg/van Kempen 2004, 249–250; Polak 
2009, 949.
18 The basis for this date consists of finds, especially terra 
sigillata, and burning layers (Utrecht: Ozinga et al. 1989, 41; 
Zwammerdam, Haalebos 1977, 47–55). The dating evidence 
of Leiden-Roomburg consists of pottery (Brandenburgh/ 
De Bruin 2016; Polak/van Doesburg/van Kempen 2004).
19 Niemeijer 2014, 93–100; Van Diepen, in prep.
20 Chorus, in prep. a.
21 Niemeijer 2004, 24–37; Van der Kooij et al. 2005, 283–

284, 291; Van der Kooij/Sprey/Postma 2014; Polak/
Niemeijer/Van der Linden 2012, mention the possibility of 
the presence of Roman troops in Bodegraven around AD 
50, based on research by J. K. Haalebos on terra sigillata 
(Haalebos 1980).
22 Willems 1986, 329–356; Bechert/Willems 1995, 65, 77–
80.
23 Bechert/Willems 1995, 27, but re-use of some forts 
until the early fifth century is mentioned. The date of 
abandonment is being analysed by Heeren, in prep.
24 See S. Lange in this volume for wood research on roads, 
watchtowers, river quays, and also (among others) Lange 
2007, 102–113; Lange 2010, 181–190.
25 Van Rijn 2011, 31.
26 Polak/van Doesburg/van Kempen 2004, Chorus, in 
prep. a.
27 Van Rijn 2011, 32.
28 Van Rijn 2011, 33. See for a detailed palaeogeographical 
map and description of the research area: Van Dinter 2013; 
Kooistra et al. 2013; Van Dinter 2014.
29 Kooistra et al. 2013, 11. 
30 Kooistra et al. 2013, 11.
31 Van Rijn 2011, 33; Kooistra et al. 2013, 11.
32 See also Dütting/Van Rijn in this volume.
33 Van Rijn 2011, 33.
34 Kooistra et al. 2013, 12.
35 Van Rijn 2011, 38.
36 Kooistra et al. 2013, 12.
37 Van Rijn 2011, 35; Kooistra et al., 2013, 12. Van Rijn also 
states: “Research into the numbers and pattern of year rings 
has demonstrated that part of the construction wood came 
from woodland that had been harvested for wood before. 
Wood with several hundreds of year rings also occurs, and 
some of it has been investigated dendrochronologically. 
This has revealed that these oaks have come from natural 
woodland located in what is now the western part of the 
Netherlands (Visser 2009; Visser/Jansma 2009)”.
38 Van Rijn 2011, 35.
39 Kooistra et al. 2013, 18–19.
40 Kooistra et al. 2013, 7.
41 Van Dinter et al. 2014, 16.
42 Kooistra et al. 2013, 7. These questions were also asked 
about the data of food, collected during several excavations 
in the same research area. Kooistra et al. 2013; Van Dinter 
et al. 2014.
43 See Van Dinter et al. 2014 for the results of these 
calculations.
44 Kooistra et al. 2013, 7.
45 Van Dinter et al. 2014, 20–21.
46 Van Dinter et al. 2014, 31–32.
47 Van Dinter et al. 2014, 32.
48 Van Dinter 2013.
49 The only exception is the fort at Vechten (near Utrecht), 
Chorus, in prep. a.

Building timber auxiliary forts in the Lower Rhine Delta in the Netherlands (AD 40–140)



32

50 Among others Johnson 1987, 264.
51 Chorus 2008; Chorus 2017; Chorus, in prep. a.
52 Field drawings and Braat 1939; Van Giffen 1950; Reddé 
et al. 2006 (Vechten); Van der Kooij et al. 2005; Van der 
Kooij/Sprey/Postma 2014 (Bodegraven); Haalebos 
1977 (Zwammerdam); Haalebos et al. 2000; Polak/van 
Doesburg/van Kempen 2004 (Alphen aan den Rijn); 
Polak/Kloosterman/Niemeijer 2004; Brandenburgh/De 
Bruin 2016 (Leiden-Roomburg); Van Giffen 1948, 1955 
(Valkenburg).
53 Audouze/Büchsenschütz 1992, Huijts 1992.
54 Glasbergen/Groenman-van Waateringe 1974, 19.
55 Among others Alföldy 1968, 111–116.
56 Sommer 1984, Campbell 2009, 37; 59–60, Marcu 2011.
57 Alföldy 1968; Holder 1980; Haynes 1999; Le Bohec 2005.
58 Chorus, in prep. a.
59 Johnson 1987, 319.
60 See for details Chorus 2008; Chorus 2017.
61 Chorus 2008, Chorus 2017.
62 M. Erdrich, personal communication.

Figure and Table Credits

Fig. 1  After Polak 2009, fig. 1.
Fig. 2  Polak et al. 2004, Afb. 35. 
Fig. 3  After Kooistra et al. 2013, fig. 3.
Fig. 4a-b  After Kooistra et al. 2013, fig. 4a-b.
Fig. 5  After Van Rijn 2011, fig. 4, drawing barrack 
construction by R. Reijnen, Radboud University, after 
Goodburn 1991.
Fig. 6a-b  After Kooistra et al. 2013, fig. 4c-d.
Fig. 7  After Johnson 1987, Abb. 19, adapted by Polak et al. 
2004b, Afb. 9. Drawings R. Reijnen, Radboud University 
Nijmegen with author, Chorus in prep. a). 
Fig. 8  Drawings R. Reijnen, Radboud University Nijmegen 
with author, Chorus in prep. a).
Fig. 9  Underlaying map after Polak 2009, fig. 1.
Fig. 10  After Audouze and Büchsenschütz 1992, fig. 50.
Tab. 1  Author.

Antique Sources

Tacitus, Annalen
Publius Cornelius Tacitus, Annales (ab excessu divi 
Augusti).

R e f e r e n c e s

Alföldy 1968
G. Alföldy, Die Hilfstruppen der römischen 
Provinz Germania inferior. Epigraphische Studien 6 
(Düsseldorf 1968).

Audouze/Büchsenschütz 1992
F. Audouze/O. Büchsenschütz, Towns, villages and 
countryside of Celtic Europe (London 1992).

Barrett 1993
A. A. Barrett, Caligula. The corruption of power 
(London 1993).

Bechert/Willems 1995
T. Bechert/W. J. H. Willems, De Romeinse Rijksgrens 
tussen Moezel en Noordzeekust, (Utrecht 1995).

M. Bergmans et al. 2008
M. Bergmans/T. Derks/R. Doreleijers/K. van 
der Veer/S. Willemsen (red.), SOJA-Bundel 2007 
(Groningen 2008).

Blom/Vos 2008
E. Blom/W. K. Vos (red.), Woerden-Hoochwoert. De 
opgravingen 2002–2004 in het Romeinse castellum 
Laurium, de vicus en van het schip de ‘Woerden 7’, 
ADC Monografie 2. ADC Rapport 910 (Amersfoort 
2008).

Bogaers/Haalebos 1983
J. E. Bogaers/J. K. Haalebos, Op zoek naar een 
castellum in Woerden, Spiegel Historiael 18, 6, 1983, 
302–309.

Bogaers/Haalebos 1987
J. E. Bogaers/J. K. Haalebos, Opgravingen in Alphen 
aan den Rijn in 1985 en 1986. Westerheem 32, 1987, 
296–302.

Bosman 1997
A. V. A. J. Bosman, Het culturele vondstmateriaal van 
de vroeg-romeinse versterking Velsen I. PhD thesis, 
University of Amsterdam (Amsterdam 1997).

Bosman/De Weerd 2004
A. V. A. J. Bosman/M. D. de Weerd, Velsen: The 
1997 Excavations in the Early Roman Base and a 
Reappraisal of the Post-Kalkriese Velsen/Vechten 
Dating Evidence. In: Vermeulen/Sas/Dhaeze (eds.) 
2004, 31–62.

Braat 1939
W. C. Braat, Opgravingen te Vechten 1931–32 en 
1936–37. Oudheidkundige Mededeelingen uit het 
Rijksmuseum van Oudheden te Leiden, Nieuwe Reeks 
20, 1939, 47–65.

Julia P. Chorus



33

Brandenburgh/de Bruin 2016
C. R. Brandenburgh/ J. de Bruin, Met de voeten in 
het water. Archeologisch onderzoek aan de oostzijde 
van castellum Matilo te Leiden. Erfgoed Leiden en 
omstreken (Leiden 2016).

Bult/Hallewas 1986
E. J. Bult/D. P. Hallewas (red.), Graven bij 
Valkenburg, I. Het archeologisch onderzoek in 1985 
(Delft 1986).

Bult/Hallewas 1990
E. J. Bult/D. P. Hallewas (red.), Graven bij 
Valkenburg, III. Het archeologisch onderzoek in 1987 
en 1988 (Delft 1990).

Campbell 1994
D. B. Campbell, The Roman army 31 BC–AD 337: 
a sourcebook (London, New York 1994). 

Campbell 2009
D. B. Campbell, Roman auxiliary forts 27 BC–AD 378 
(Oxord 2009).

Chorus 2008
J. P. Chorus, Romeinse forten in de Rijndelta. Over 
stammetjes en staanders. In: M. Bergmans et al. 2008, 
7–16. 

Chorus 2014
J. P. Chorus, Binnenbebouwing van het Romeinse 
castellum in Utrecht. Uitwerking van de opgravingen 
in de Pandhof van de Dom (1956 en 1964). 
Basisrapportage Archeologie 93 (Utrecht 2014).

Chorus 2017
J. P. Chorus, Auxiliaries and their forts: expression of 
identity? In N. Hodgson/P. Bidwell/J. Schachtman 
(eds.), Proceedings of the XXI International Congress 
of Roman Frontier Studies (Limes Congress) held at 
Newcastle upon Tyne in August 2009. Archaeopress 
Roman Archaeology 25 (Oxford 2017), 229-235.

Chorus, in prep. a
J. P. Chorus, Romeinse houten forten op de West-
Nederlandse Rijnoever in de eerste en vroege tweede 
eeuw/Timber forts along the Lower Rhine in the West 
Netherlands in the first and early second centuries 
AD. PhD thesis, Radboud University Nijmegen (in 
prep.).

Chorus, in prep. b
J. P. Chorus, Binnenbebouwing van het Romeinse 
castellum in Utrecht, De Meern. Uitwerking van de 
opgravingen op de Hoge Woerd in 1973 en 1982-1983. 
Basisrapportage Archeologie 94 (in prep.).

Chorus, in prep. c
J. P. Chorus, Domplein 1949. Opgravingen van A. 
E. Van Giffen in het Romeinse castellum in Utrecht. 
Basisrapportage Archeologie (in prep.).

van Diepen, in prep.
van Diepen, Het Romeinse en post-Romeinse 
aardewerk. In: Chorus in prep. C. 

van Dinter 2013
M. van Dinter, The Roman Limes in the Netherlands: 
how a delta landscape determined the location 
of the military structures. Netherlands Journal of 
Geosciences 92, 1, 2013, 11–32.

van Dinter et al. 2014
M. van Dinter/L. I. Kooistra/M. K. Dütting/P. van 
Rijn/C. Cavallo, Could the local population of the 
Lower Rhine delta supply the Roman army? Part 2: 
Modelling the carrying capacity using archaeological, 
palaeo-ecological and geomorphological data. Journal 
of Archaeology in the Low Countries 5, 1, 2014, 5–50.

van Giffen 1948
A. E. van Giffen, De Romeinsche castella in den 
dorpsheuvel te Valkenburg aan den Rijn (Z.H.) 
(Praetorium Agrippinae) I. De opgravingen in 1941. 
Jaarverslag van de Vereeniging voor Terpenonderzoek 
25–28 (Groningen 1948) 1–316.

van Giffen 1950
A. E. van Giffen, Inheemse en Romeinse terpen, 
Opgravingen in de dorpswierde te Ezinge en de 
Romeinse terpen van Utrecht, Valkenburg Z.H. 
en Vechten. Jaarverslag van de Vereeniging voor 
Terpenonderzoek 29–32 (Groningen 1950) 1–58.

van Giffen 1955
A. E. van Giffen, De Romeinse castella in de 
dorpsheuvel te Valkenburg aan de Rijn (Z.H.) II. 
Jaarverslag van de Vereeniging voor Terpenonderzoek 
33–37 (Groningen 1955) 1–209.

van Giffen/Vollgraff/van Hoorn 1934–1938
A. E. van Giffen/C. W. Vollgraff/G. van Hoorn, 
Opgravingen op het Domplein te Utrecht. 
Wetenschappelijke verslagen I-IV (Haarlem 1934–
1938).

Glasbergen 1972
W. Glasbergen, De Romeinse castella te Valkenburg 
Z.H. De opgravingen in de dorpsheuvel in 1962. 
Cingula 1 (Groningen 1972).

Glasbergen/Groenman-van Waateringe 1974
W. Glasbergen/W. Groenman-van Waateringe, The 
pre-Flavian garrisons of Valkenburg Z.H. Fabriculae 
and bipartite barracks. Cingula 2 (Amsterdam, 
London 1974).

Building timber auxiliary forts in the Lower Rhine Delta in the Netherlands (AD 40–140)



34

Goldsworthy/Haynes 1999
A. Goldsworthy/I. Haynes (eds.), The Roman army as 
a community. Journal of Roman Archaeology, Suppl. 
Series 34 (Portsmouth 1999).

Goodburn 1991
D. Goodburn, A Roman timber framed building 
tradition. Archaeological Journal 148, 1991, 182–204.

Haalebos 1977
J. K. Haalebos, Zwammerdam - Nigrum Pullum. 
Ein Auxiliarkastell am Niedergermanischen Limes. 
Cingula 3 (Amsterdam 1977).

Haalebos 1980
J. K. Haalebos, Versierde terra sigillata uit 
Bodegraven. Westerheem 29, 1980, 36–45.

Haalebos et al. 2000
J. K. Haalebos/P. F. J. Franzen/J. R. Mulder/E. van 
der Linden/R. W. Reijnen/F. G. A. Corten/R. C. G. 
M. Lauwerier/P. van Rijn/K. Hänninen, Alphen 
aan den Rijn - Albaniana 1998–1999. Opgravingen in 
de Julianastraat, de Castellumstraat, op het Eiland 
en onder het St. Jorisplein. Libelli Noviomagenses 6 
(Nijmegen 2000). 

Haalebos/Lanzing 2000
J. K. Haalebos/J. J. Lanzing, Woerden-Laurium. 
Aanvullend archeologisch onderzoek aan de 
Groenendaal te Woerden. ADC-Rapport 25 
(Bunschoten, Nijmegen 2000).

Haalebos/Vos 1999
J. K. Haalebos/W. K. Vos, Aanvullend Archeologisch 
Onderzoek in Woerden. Woerden AAO vindplaats 
‘hoek Molenstraat/Kazernestraat’. ADC Rapport 5 
(Bunschoten, Nijmegen 1999).

Habraken/Van Mousch 2004
J. Habraken/R. van Mousch, Bodegraven Oud 
Bodegraafseweg/Overtocht. Inventariserend 
veldonderzoek door middel van proefsleuven. BAAC-
rapport 03.184/04.016 (‘s-Hertogenbosch 2004).

Haynes 1999
I. Haynes, Military service and cultural identity in the 
auxilia. In: Goldsworthy/Haynes (eds.) 1999, 165–174.

Heeren, in prep.
S. Heeren, The theory of Limesfall and the material 
culture of the late third century (in prep.).

de Hingh/Vos 2005
A. E. de Hingh/W. K. Vos, Romeinen in Valkenburg 
(Z.H.), de opgravingsgeschiedenis en het 
archeologische onderzoek van Praetorium Agrippinae 
(Leiden 2005).

Holder 1980
P. A. Holder, The auxilia from Augustus to Trajan. 
British Archaeological Reports 129 (Oxford 1980).

Huijts 1992
C. Huijts, De voorhistorische boerderijbouw in 
Drenthe. Reconstructiemodellen van 1300 vóór tot 
1300 na Chr. (Arnhem 1992).

Johnson 1987
A. Johnson, Römische Kastelle des 1. und 2. 
Jahrhunderts n. Chr. in Britannien und in den 
germanischen Provinzen des Römerreiches. 
Kulturgeschichte der antiken Welt 37 (Mainz 1987).

Kemmers 2004
F. Kemmers, Caligula on the Lower Rhine: coin finds 
from the Roman fort of Albaniana (The Netherlands). 
Revue Belge de Numismatique et de Sigillographie, 
Bruxelles, 2004, 15–49.

Kemmers 2006a
F. Kemmers, Coins for a legion. An analysis of the 
coin finds from the Augustan legionary fortress and 
Flavian canabae legionis at Nijmegen. Studien zu 
Fundmünzen der Antike 21 (Mainz 2006).

Kemmers 2006b
F. Kemmers, Coins, countermarks and Caligula. The 
connection between the auxiliary forts in the Lower 
Rhine delta and the invasion of Britain. Bulletin of the 
Hadrianic Society, 2006, 5–11.

Kemmers 2006c
F. Kemmers, De Romeinse muntvondsten van het 
terrein De Hoge Woerd in De Meern (gemeente 
Utrecht). Intern rapport Bouwhistorisch en 
Archeologisch Centrum gemeente Utrecht (Utrecht 
2006).

Kemmers 2008
F. Kemmers, Munten. In: Blom/Vos 2008, 269–288.

Kemmers 2009
F. Kemmers, De Romeinse muntvondsten van het 
terrein De Hoge Woerd in De Meern (gemeente 
Utrecht). Jaarboek voor Munt- en Penningkunde 95, 
2009, 1–64.

Van der Kooij et al. 2005
D. van der Kooij/S. Sprey/M. Dijkstra/H. Postma, 
Romeinen in Bodegraven. AWN-opgravingen in 
de periode van 1995 tot 2002. Westerheem 54, 2005, 
275–306.

Van der Kooij/Sprey/Postma 2014
D. van der Kooij/S. Sprey/H. Postma, Romeins 
Bodegraven. AWN-opgravingen in Bodegraven 1995, 
1996 en 2002. AWN-afdeling Rijnstreek. Renus reeks 
2014, 6.

Julia P. Chorus



35

Kooistra et al. 2013
L. I. Kooistra/M. van Dinter/ M. K. Dütting/P. van 
Rijn/C. Cavallo, Could the local population of the 
Lower Rhine delta supply the Roman army? Part 1: 
The archaeological and historical framework. Journal 
of Archaeology in the Low Countries 4, 2, 2013, 5–23.

Lange 2007
S. Lange, Houtgebruik, de hoekpalen en de staken. In: 
J. van der Kamp (ed.), Vroege Wacht. LR31 Zandweg: 
Archeologisch onderzoek van twee eerste-eeuwse 
houten wachttorens in Leidsche Rijn. Basisrapportage 
archeologie 16 (Utrecht 2007) 102–113.

Lange 2010
S. Lange, Houtspecialistisch onderzoek aan Romeins 
bouwhout. In: M. C. M. 
Langeveld/A. Luksen-IJtsma (eds.), Wegens 
Wateroverlast. LR39. De Balije II. rivierdynamiek, 
wachttorens en infrastructuur in de romeinse tijd 
in een rivierbocht. Basisrapportage Archeologie 11 
(Utrecht 2010) 181–190.

Le Bohec 2005
Y. Le Bohec, L’Armée Romaine sous le haut-empire 
(Paris 2005).

Marcu 2011
F. Marcu, Who built the Roman forts? Jahrbuch des 
Römisch-Germanischen Zentralmuseums 58, 2011, 
1–32.

Morel 1988
J.-P. A. W. Morel, De vroeg-Romeinse versterking in 
Velsen 1. Fort en haven. PhD thesis, Universiteit van 
Amsterdam (Amsterdam 1988).

Niemeijer 2004
R. Niemeijer, Determinatie van het Romeinse 
aardewerk. In: Habraken/Van Mousch 2004, 24–37.

Niemeijer 2013
R. Niemeijer, Die westlichen Wehranlagen des 
augusteischen Lagers auf dem Hunerberg in 
Nijmegen. Die Ausgrabungen der Radboud 
Universiteit 1987-1997. Kölner Jahrbuch 46, 2013, 
35–74.

Niemeijer 2014
R. Niemeijer, Het Romeinse aardewerk. In: Chorus 
2014, 93–100.

Ozinga et al. 1989
L. R. P. Ozinga/T. J. Hoekstra/M. D. de Weerd/S. 
L.Wynia (eds.), Het Romeinse castellum te Utrecht. 
De opgravingen in 1936, 1938, 1943/44 en 1949 
uitgevoerd onder leiding van A. E. van Giffen met 
medewerking van H. Brunsting, aangevuld met latere 
waarnemingen (Utrecht 1989).

Polak 2009
M. Polak, The Roman military presence in the Rhine 
delta in the period c. AD 40-140. In: A. Morillo/N. 
Hanel/E. Martín (eds.), Limes XX. 20th International 
Congress of Roman Frontier Studies, Léon (España) 
2006. Anejos de Gladius 13, 2 (Madrid 2009) 945–953.

Polak/Wynia 1991
M. Polak/S. L. Wynia, The Roman forts at Vechten. A 
survey of the excavations 1829–1989. Oudheidkundige 
Mededelingen uit het Rijksmuseum van Oudheden te 
Leiden 71, 1991, 125–156.

Polak/van Doesburg/van Kempen 2004
M. Polak/J. van Doesburg/P. A. M. M. van 
Kempen, Op zoek naar het castellum Matilo en het 
St. Margarethaklooster te Leiden-Roomburg. Het 
archeologisch onderzoek in 1999–2000. Rapportage 
Archeologische Monumentenzorg 109 (Amersfoort 
2004).

Polak/Kloosterman/Niemeijer 2004
M. Polak/R. P. J. Kloosterman/R. A. J. Niemeijer 
(eds.), Alphen aan den Rijn - Albaniana 2001–
2002. Opgravingen tussen de Castellumstraat, 
het Omloopkanaal en de Oude Rijn. Libelli 
Noviomagenses 7 (Nijmegen 2004).

Polak/Niemeijer/van der Linden 2012
M. Polak/R. A. J. Niemeijer/E. van der Linden, 
Alphen aan den Rijn-Albaniana and the dating of 
the Roman forts in the Rhine delta. In: D. Bird (ed.), 
Dating and interpreting the past in the Western 
Roman Empire: Essays in honour of Brenda Dickinson 
(Oxford 2012), 267–294.

Polak/Kooistra 2013
M. Polak/L. I. Kooistra, A sustainable frontier? The 
establishment of the Roman frontier in the Rhine delta. 
Part 1: From the end of the Iron Age to the death of 
Tiberius (c. 50 BC–AD 37). Jahrbuch des Römisch-
Germanischen Zentralmuseums 60, 2013 (published 
2015), 355–458.

Reddé et al. 2006
M. Reddé/R. Brulet/R. Fellmann/J. K. Haalebos/S. 
von Schnurbein (eds.), Les fortifications militaires. 
L’architecture de la Gaule romaine 1 (Bordeaux/Paris 
2006).

van Rijn 2011
P. van Rijn, Wood supply for the Roman army and 
reconstruction of the woodlands from c. AD 40–140 
in the Lower Rhine Delta of the Netherlands. In: P. 
Scherrer (ed.), Lignum. Holz in der Antike. Keryx 1. 
Akten des öffentlichen interdisziplinären Symposium 
im Rahmen des überfakultären Doktoratsprogramms 
”Antike Kulturen des Mittelmeerraums“ der Karl-
Franzens-Universität in Kooperation mit dem 
Lehrstuhl für Alte Geschichte der Universität 

Building timber auxiliary forts in the Lower Rhine Delta in the Netherlands (AD 40–140)



36

Regensburg und dem Institut für Holzforschung der 
Universität für Bodenkultur Wien. 2009 Graz (Graz 
2011) 29–40.

Sommer 1984
C. S. Sommer, The military vici in Roman Britain: 
Aspects of their origins, their location and 
layout, administration, function and end. British 
Archaeological Reports 129 (Oxford 1984).

Vermeulen/Sas/Dhaeze 2004
F. Vermeulen/K. Sas/W. Dhaeze (eds.), Archaeology 
in confrontation: Aspects of Roman military presence 
in the Northwest. Studies in honour of Hugo Thoen. 
Archaeological reports Ghent University 2 (Gent 
2004).

Visser 2009
R. M. Visser, De Romeinse houtvoorziening in de 
Germaanse provincies. Westerheem 58, 1, 2009, 2–12.

Visser/Jansma 2009
R. M. Visser/E. Jansma, Dendrochronologische 
analyse van het hout van de limesweg in Leidsche 
Rijn. In: J. S. van der Kamp (ed.). Werk aan de weg. 
LR 31 Zandweg. Archeologisch onderzoek aan 
een verspoelde sectie van de weg. Basisrapportage 
archeologie 21 (Utrecht 2009) 77–86.

Vos et al. 2003
W. K. Vos/E. Blom/A. Veenhof/T. Hazenberg, 
De Romeinse limes tijdens Caligula. Gedachten 
over de aanvang van het castellum Laurium en 
onderzoeksresultaten van de opgravingen uit 2002 
aan het Kerkplein in Woerden. Westerheem 52, 2003, 
50–63.

de Weerd 1977
M. D. de Weerd, The date of Valkenburg I 
reconsidered. The reduction of a multiple choice 
question. In: B.L. van Beek/R.W. Brandt/W. 
Groenman-van Waateringe (red.), Ex Horreo. IPP 
1951–1976. Cingula 4 (Amsterdam1977) 255–289.

de Weerd 2003
M. D. de Weerd, Archäologische Beobachtungen 
anhand der Fundmünzen aus Kalkriese und aus 
den tiberischen Lagern Vechten und Velsen. In: 
Th. Grünewald/S. Seibel (Hrsg.), Kontinuität 
und Diskontinuität. Germania inferior am Beginn 
und am Ende der römischen Herrschaft. RGA 
Ergänzungsband 35 (Berlin 2003) 181–199.

Willems 1986a
W. J. H. Willems, Romans and Batavians. A regional 
study in the Dutch eastern river area (Heerhugowaard 
1986).

Willems 1986b
W. J. H. Willems, New Discoveries along the Limes 
in the Dutch Eastern River Area. In: C. Unz (Hrsg.), 
Studien zu den Militärgrenzen Roms, III. 13. 
Internationaler Limeskongreß, Aalen. Forschungen 
und Berichte zur Vor-und Frühgeschichte in Baden-
Württemberg 20 (Stuttgart 1986) 291–299.

Willems et al. 2005
W. J. H. Willems /H. van Enckevort/J. K. Haalebos/
J. R. A. M. Thijssen (red.), Nijmegen. Geschiedenis 
van de oudste stad van Nederland 1, Prehistorie en 
Oudheid (Wormer 2005). 

Willems/van Enckevort 2009
W. J. H. Willems./H. van Enckevort (eds.), Ulpia 
Noviomagus. Roman Nijmegen. The Batavian 
capital at the imperial frontier. Journal of Roman 
Archaeology. Suppl. Series 73. (Portsmouth 2009).

Winterling 2011
A. Winterling, Caligula: a Biography (Berkeley 2011).

Zandstra/Polak 2012
M. J. M. Zandstra/M. Polak (red.), De Romeinse 
versterkingen in Vechten-Fectio: Het archeologisch 
onderzoek in 1946–1947. Auxiliaria 11 (Nijmegen 
2012).

Julia P. Chorus (M.A.)
Johan Winnubstlaan 29

3533 EA Utrecht
The Netherlands

juliachorus@zonnet.nl

Julia P. Chorus




