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Abstract Botanical investigation of archaeological sites

situated in the northwest of the region bounded by the

rivers Maas, Scheldt and Demer (‘MSD region’), west of

the city of Breda, has provided a great deal of evidence

about the landscape and its use in the period between

2000 B.C. and A.D. 1500. From pollen analysis, it appears

that this cover-sand area gradually lost its woodlands

through human activity after the beginning of the Bronze

Age (ca. 2000 B.C.). Patches of woodland did survive

there, however, until the early Middle Ages. In contrast to

the cover-sand area in the vicinity of ’s-Hertogenbosch

and Oss-Ussen in the northeast of the MSD region, the

first large heathlands in the Breda area did not evolve

until the early Middle Ages. In late prehistory, land use in

this area was not much different from that in the micro-

region of ’s-Hertogenbosch and Oss-Ussen. In the Bronze

Age, Hordeum vulgare ssp. vulgare (hulled six-row bar-

ley) and Triticum dicoccon (emmer wheat) were grown.

During the Iron Age, Panicum miliaceum (common

millet) and T. spelta (spelt wheat) were introduced, but

these crops disappeared during the Roman period. The

Roman period is remarkable because of the lack of any

Mediterranean culinary herbs or exotic fruits. Only pollen

of Juglans regia (walnut), found around the transition

from the Roman period to the early Middle Ages, indi-

cates the introduction of an exotic tree into the region.

From the early Middle Ages onwards, Secale cereale

(rye) was the most important cereal, which was grown as

a winter crop. In the course of the Middle Ages, arable

weeds of the Sclerantho annui-Arnoseridetum plant

community appeared, which is associated with the con-

tinuous growing of rye.
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area � Maas � Scheldt and Demer regions � Palynology �
Botanical macroremains

Introduction

In the 1980s and 1990s Corrie Bakels began research in

the northeastern part of the so-called Maas, Scheldt and

Demer region (MSD region), especially near Oss and

’s-Hertogenbosch (Fig. 1). A brief summary of the results

of all these investigations shows the following changes in

landscape and farming from the Neolithic (in the

Netherlands: 5300–2000 B.C.) onwards. During the

Neolithic, people lived in closed woodland (Bakels 2002;

Van Beurden 2002a). Pollen analyses show that Quercus

(oak), Tilia (lime), Fraxinus excelsior (ash), Ulmus (elm)

and Betula (birch) were the main trees in the deciduous

woodland. The sometimes fairly high counts of pollen of

Corylus avellana and spores of Pteridium aquilinum point

to openings in the forest. Pollen of crops like Hordeum/

Triticum (barley/wheat) and Linum usitatissimum (flax)

suggests that these open patches were clearings made by

human activity (Bakels 2002). The life of the Bronze Age

farmers (2000–800 B.C.) at Oss was reconstructed by

Schinkel (1998). The farmers lived in a large territory in

which every generation built a farmhouse at a new

location within the territory. Schinkel called this the

‘unsettled settlement’ system. At Oss the botanical

macroremains from this period included just a single

carbonized grain of Hordeum vulgare (six-row barley)
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(Bakels 1980), but slightly further southeast, the settle-

ment sites at Hooidonksche Akkers (Bakels and Van der

Ham 1980) and Geldrop (De Hingh 2000) contained more

macroremains providing evidence of food production

and consumption. Hordeum vulgare ssp. vulgare (hulled

six-row barley), Triticum dicoccon (emmer wheat),

T. aestivum (bread wheat) and Panicum miliaceum

(millet) were the main crops. Moreover, there is evidence for

the gathering of Quercus (acorns). Because of the system

of unsettled settlements, the landscape was a patchwork

of fields, regenerating natural vegetation and virgin

woodland. Because of the low fertility of the cover-sand

soils in the northeastern MSD region, much abandoned

farmland degraded into heath rather than woodland in the

course of the Bronze Age (Van Beurden 2002a; De Kort

2002). The first signs of this change are visible as early as

the late Neolithic (2800–2000 B.C., Bakels 2002). During

the Iron Age (250–12 B.C.) the same crops were grown as

in the Bronze Age, supplemented by T. spelta (spelt

wheat), Camelina sativa (gold-of-pleasure), Papaver

somniferum (poppy), Brassica rapa (turnip) and Vicia

faba (Celtic bean); (Bakels 1998). The Iron Age farmers

lived in an open landscape, which had few trees. From the

late Iron Age onwards the settlements became permanent.

The Roman period (12 B.C.–A.D. 450) brought the first

grains of Secale cereale (rye). Influences in the diet from

central and Mediterranean Europe are visible in the

introduction of Juglans regia (walnut) and several Medi-

terranean kitchen herbs (Bakels et al. 1997; Van Beurden

2002b). Pollen analyses by Van Beurden (2002a) show a

degree of regrowth of woodland at the beginning of the

early Middle Ages (from A.D. 450) followed by further

woodland loss from the eighth century onwards. Because

of the poor soils (in part still under heather) the only

cereals grown were Avena sativa (oat), barley and rye

(Van Beurden 2002b). Kitchen herbs, domesticated fruits

and nuts formed part of people’s diet. The agriculture of

the late Middle Ages (A.D. 1050–1500) in the vicinity of

’s-Hertogenbosch was investigated by Van Haaster

(2003). He found evidence of permanent S. cereale (rye)

cultivation and an intensifying production of Fagopyrum

esculentum (buckwheat) from the last quarter of the 13th

century onwards. On the nutrient-poor, sandy soils flax

and (Celtic) beans were also grown, as demonstrated by

Van Beurden (2000a).

Breda-West lies in the extreme northwest of the MSD

region (Fig. 1). Until recently, very little was known about

the occupation history of this area in prehistoric and early

historical times. This changed when, in the mid-1990s,

plans were made for building an industrial estate to the

west of the city of Breda and for a high-speed railway line

connecting Paris and Amsterdam that was to pass through

the same area. These developments posed a threat to any

archaeological remains present in the soil. Therefore the

local authority of Breda and the Directorate of Public

Works and Water Management of the Netherlands each

commissioned large-scale archaeological research projects,

in anticipation of the ratification of the European Con-

vention of Valletta by the Dutch parliament. The archaeo-

logical investigation on the industrial estate was carried

out by the municipality of Breda (Koot and Berkvens

2004). The archaeological investigation of the projected

railway route was carried out by Archeologisch Diensten

Centrum, commissioned by Projectgroep Archeologie

HSL-Zuid/A16 (Kranendonk et al. 2006). These two pro-

jects, carried out independently of each other between 1998

and 2002, yielded a wealth of information about the

occupation history, the landscape and land use between

2000 B.C. and A.D. 1500. In both projects, archaeobotanical

analysis was conducted by the author with assistance from

most of the colleagues of BIAX Consult. Although both

projects were carried out at the same time, and with the

same people doing the botanical research, it was not pos-

sible to combine the botanical data in one comprehensive

report.

Therefore the first aim of this article is to bring together

the archeobotanical results from these two projects in the

microregion Breda-West. The second aim is to compare

these results with those from Oss and ’s-Hertogenbosch, in

the northeastern part of the MSD region.

Fig. 1 Location map of the research area in the Maas, Scheldt and

Demer region (MSD region). 1 Pleistocene sandy soils and dunes; 2
Holocene soils; 3 elevation > 100 m
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The landscape of Breda-West

The archaeological investigations at Breda-West were

concentrated in three areas (A, B and C), which all lie to

the west of the river Mark (Fig. 2).

Area A was studied the most intensively. This area is

marked by four fairly small cover-sand ridges, which are

separated from each other by stream valleys. These ridges,

including the slopes, consist of relatively silt-rich Old

Cover-Sands (Oud Dekzand) loess and cover-sands that

were deposited during the Late Pleistocene on an imper-

meable layer of loam (known as ‘Brabant silt’). The layer

of Old Cover-Sands on the ridges is several metres thick,

providing fairly well-drained and quite fertile soil. Here

and there on the cover-sand ridges and slopes are depres-

sions. At these places water runoff was hampered and, as a

result, organic material was able to accumulate. Organic

material also accumulated in the stream valleys. In Area A,

large parts of the cover-sand ridges, the depressions and the

stream valleys were almost fully excavated.

Area B lies to the southwest of Area A along the up-

stream part of the brook Bagvenseloop. It consists of a

complex of low-lying cover-sand ridges with Old Cover-

Sands forming the topsoil. The lower parts of this Old

Cover-Sand landscape would originally have been rather

wet.

Area C lies to the south of Areas A and B, at the edge of

the valley of the brook known as ‘Aa of Weerijs’. This

stream joins the river Mark to the northeast (Fig. 2). This

area has a deposit of cover-sands (Jong Dekzand), poor in

loam. Because of its low loam content, the soil is well-

drained but not very fertile. The higher-lying cover-sand

and the slopes of the stream valley were probably not prone

to flooding in the past.

This cover-sand topography, which by Dutch standards

had quite a varied relief, remained unchanged from the late

Pleistocene until the late Middle Ages. After A.D. 1500 the

landscape became more level, partly because of the adop-

tion of sod manuring (Plaggen) in agriculture.

Methods

The history of the landscape and the use of the land being

important research themes, pollen analysis as well as

analysis of botanical macrofossils including wood were

carried out. Zoological analysis can also be very helpful

where themes relating to agriculture are concerned, but in

the acid sandy soil bones had been preserved poorly or

not at all. Nonetheless some research into insects and

mites was carried out in Area A. However, this article

will concentrate on the pollen data and the botanical

macrofossils.

Pollen analysis

Five pollen diagrams were made: three for Area A, one for

Area B and one for Area C. These diagrams contain

information about vegetation development from the Boreal

(Mesolithic) into the early Middle Ages. Not all diagrams

cover all periods. In the diagrams covering the same

periods, the results are at any rate very similar. In this

article the vegetation history is summarized on the basis of

the most comprehensive diagram, that of Area C (Fig. 3).

This diagram has been complemented with one spectrum

covering the Boreal from one of the diagrams relating to

Area A.

The pollen analysis of Area C was performed on organic

sediments from a rest gully of the Aa of Weerijs, which

were sampled by coring just south of an excavation in Area

C. The lithostratigraphy, in centimeter above sea level

(Dutch O.D.), is as follows:

310–290 cm: organic material, peaty sand

290–282 cm: sand, not collected

282–252 cm: organic material, peaty sand

252–222 cm: sand, not collected

222–151 cm: organic material, peaty sand.

The Boreal sample from Area A comes from the bottom

of the valley of the brook Vinkenburgloop. The sediment

consisted of organic, peaty sand, covered by peat.

Fig. 2 Geographical situation of the micro-region Breda-West with

the research areas (A, B and C), the cover-sand deposits (1), river

deposits (2) and the Holocene deposits (3). The dotted lines indicate

the valley of the river Mark
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A total of 16 pollen samples were taken from the core.

The vertical distance between the samples ranged between

2 and 10 cm. Although the international standard in paly-

nology is to sample every cm, it is unfortunately impos-

sible to do so in the context of Dutch commercial research.

Under laboratory conditions, subsamples of 1 to 2 cm3

were taken. The subsamples were treated according to the

guidelines of Erdtman (1960) and Fægri and Iversen

(1989). This method was modified by the addition of two

tablets containing a known amount of exotic Lycopodium

spores to allow the calculation of pollen concentrations. In

the sample slides all microfossils were counted until at

least 600 pollen grains had been recorded. We chose a total

pollen sum enabling us to compare the results of the dif-

ferent pollen samples taken in Breda-West. The pollen

samples were analysed by M. van Waijjen, using a

microscope with in general a 400· magnification. The

Cerealia pollen were identified using phase contrast and a

magnification of 1,000·. Besides pollen and spores, also

other palynomorphs were counted, such as algae and soil

fungi. For the identification of pollen and spores, the usual

reference works were consulted (keys in Fægri and Iversen

1989; Moore et al. 1991; Punt et al 1976–2003), as well as

the reference collection of BIAX Consult.

Besides the pollen subsamples four bulk samples were

also taken from the core and sent to the Groningen Centre

for Isotope Research to be radiocarbon dated. One of the

samples was taken from the lowest, undisturbed level of the

core, one from the top of the collected material, and two

samples from levels containing cereal pollen. The levels

and results are given in Table 1. The 14C dating of the

lowest level indicated an age of 3,945 ± 40 years B.P.

(GrA-21275). At this level and the five levels above it, no

pollen of Fagus occurs (Fig. 3). This is in contrast

with pollen of Tilia and Viscum, which are found quite

regularly. In the Netherlands this combination of pollen

absence and presence is normally found in the Atlantic

period (up to 3000 B.C.). Therefore it is assumed that the

dating of the lowest level is too late, possibly because of

contamination with tree rootlets from higher levels.

Botanical macroremains

The botanical macrofossils were recovered from archaeo-

logical features dating from the Bronze Age (2000 B.C.) up

to the end of the Middle Ages (A.D. 1500) or, in some

cases, the 17th century. This latter period will not be dis-

cussed in the present article.

Previous research of rural settlements in the Nether-

lands has shown that on average only 10–30% of the

features contain botanical macroremains. Features situated

above the water table especially tend to show a low

density of charred botanical remains (Kooistra 2006a,

2007). But in wet conditions the density of waterlogged

macroremains will normally be high. Since most of the

features were above the water table, we expected most of

the 5 l samples to have a low density of charred seeds and

fruits. For this reason we decided to take many samples

from many different features: postholes of houses and

granaries, pits and wells. In the first year of fieldwork we

checked the density of macroremains in light-coloured

features; these features proved very poor in charred

material. In the following excavation years we therefore

concentrated on sampling dark-coloured features and

wells.

During fieldwork it is not only a feature’s richness in

botanical macroremains which is difficult to predict, but

also the age of the features cannot always be ascertained.

We chose to collect many samples (1,508) from 860

different features. These were assessed in terms of quality

of preservation, quantity and general composition of the

botanical material contained in them (Kooistra 1996;

Brinkkemper et al. 1998). On the basis of this assessment,

combined with the archaeological data, 121 samples from

84 features were eventually selected for analysis. For this

article only samples from well-dated features are used,

which means that just 75 features are taken into account.

Table 2 presents the results relating to cereals and other

useful plants. Table 3 summarizes the wild plants of

arable fields and of heath and marshland (after Tamis

et al. 2004). In both tables the numbers reflect the number

of features the taxa are found in. The samples were

analysed by L. van Beurden, O. Brinkkemper, H. van

Haaster, K. Hänninen, L. Kubiak-Martens and L.I.

Kooistra, employing microscopes with magnifications up

to 50 times and up to 400 times, and using a modern

reference collection (BIAX Consult) and the relevant

identification literature.

Table 1 Breda-West, Area C. Radiocarbon datings of the pollen core

from Area C; calibrated with the program Oxcal 3.10 (Bronk Ramsey

(2005)

Location

(cm above

Dutch O.D.)

Lab. code 14C age B.P. 1r Age range

308 GrA-21278 1,555 ± 35 A.D. 430–540

298 GrA-21258 2,050 ± 35 110 B.C.–A.D. 10

211 GrA-21277 4,230 ± 100 2920–2620 B.C.

162 GrA-21275 3,945 ± 40 2560–2340 B.C.

Bronk Ramsey (2005)

Fig. 3 Percentage diagram of pollen and other microfossils in

Area C; analyses by Mark C. A. van Waijjen. The lowest sample

(bor. = Boreal period) relates to the Mesolithic period in Area A. In

the curves of the individual taxa, black indicates the actual

percentage, while grey shading shows the percentage multiplied by

five. A ‘‘plus’’ means that the taxon occurred in small numbers only

b
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Results

The Mesolithic: the pristine landscape

Evidence from the Mesolithic, 9,000–8,000 years ago, was

found only in two places in Area A. As the results were very

similar, only one of the samples will be presented here.

At this time level, the share of arboreal pollen is about

85%. The dominance of Pinus is notable, while pollen of

C. avellana, Betula, Quercus and Salix is represented by

values of about 5% each. Tilia is almost absent and Alnus

makes up just 1%. Although the proportion of tree pollen is

high, the vegetation did not constitute a dark dense

woodland, given the fact that trees such as Pinus,

Table 2 Breda-West; feature

frequency of arable crops,

oilseeds, culinary herbs and

vegetables, cultivated fruits and

(gathered) wild fruits per period

BA bronze age, IA iron age,

RP Roman period,

EMA early middle ages,

LMA late middle ages
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C. avellana and Betula are light-demanding. The presence

of Pteridium aquilinum also points to fairly open

woodland.

This open Pinus wood with much light is thought to have

occurred on the cover-sand ridges and slopes. The stream

valleys were quite densely wooded with Salix. This is

assumed because Salix pollen tends to be under-represented

(Andersen 1970, 1973), and the presence of 5% pollen of

this type indicates that willow formed a substantial part of

the vegetation. Virtually no herb pollen was encountered

here. Plants growing in the water and along the waterside

included Alisma plantago-aquatica, Sparganium erectum

Table 3 Breda-West; feature

frequency of arable weed

assemblages and plants of

heathlands and marshlands

by period

See Table 2; B = found in Area

B; * = plants may occur in

several ecological groups
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type and Typha angustifolia. Although no truly aquatic

plants were identified, the presence of T. angustifolia indi-

cates stagnant or slowly moving water up to 1.5 m deep

(Weeda et al. 1994, pp 243–244). The archaeological and

botanical research produced no evidence of human presence

during the Mesolithic.

The Neolithic: settlements in woodland

Pollen diagrams from all three areas provided information

about the Neolithic. The proportion of trees and shrubs

versus herbs (the AP/NAP ratio) lies around 90:10 for this

period. Most of the tree pollen derives from deciduous

trees. Besides tree pollen proper, pollen of shrubs or small

trees was found, such as C. avellana, Rhamnus cathartica,

Ilex aquifolium and Viburnum opulus. Viscum album

appears regularly in the pollen diagrams. Viscum album is a

partial parasite that grows in treetops, and is nowadays

rarely found in the Netherlands except in the south of the

province of Limburg. But it is common in pollen samples

from the Atlantic period.

The picture arising from the pollen diagrams is that of a

fairly closed woodland, on the higher cover-sands as well

as in the river valleys. The valleys also contained elements

of a low-nutrient, slightly acid bog vegetation, including

Osmunda regalis, Sphagnum mosses and Myrica gale. The

results from Area C fit with the results from Area A and

indicate mixed, broadleaved woodland on medium nutri-

ent-rich soil (Brandenburgh and Kooistra 2004; Gouw and

Kooistra 2006). In Area B (on the upper stretch of the

Bagvenseloop) a combination of pollen was recorded

(Gouw and Kooistra 2006) that brings to mind modern-day

mixed oak woods on nutrient-poor, moist to wet soils

(Hommel et al. 1999, pp 255–257).

At 211 and 221 cm above Dutch O.D., pollen of

cereals (Cerealia type) was recovered. Particularly

because of this cereal pollen, the level at 211 cm above

Dutch O.D. was radiocarbon dated. Its age was estab-

lished at between 2920 and 2620 B.C. (see Table 1). The

presence of cereals in the late Neolithic indicates that

human activity occurred near the stream valley. Other

possible indicators of human presence are the pollen of

Artemisia and Plantago lanceolata, which were also

found. The latter is interpreted by Behre as an indicator of

wet or moist grassland, and the former as an indicator of

disturbed soil, fallow fields or woodland pasture (Behre

1981, p 233). In spite of human presence, the natural

composition of the vegetation was hardly affected. People

probably lived in woodland clearings, presumably prac-

tising both arable farming and animal husbandry.

Archaeological evidence of the Neolithic in the three

areas is limited to some stray finds.

The Bronze Age and Iron Age: living among scattered

tree stands

The pollen picture undergoes a distinct change as we come

to the Bronze and Iron Ages. The proportion of trees and

shrubs versus herbs decreases from 90/10 to approximately

65/35 at 253 cm above Dutch O.D. (Fig. 3). The drop in

the percentage of tree pollen is largely due to a decline in

alder. As regards the herbs, there was an increase in the

curves of Poaceae, Cyperaceae, Filipendula, Galium type,

Lotus, Lythrum salicaria, Rhinanthus type and Potentilla

type. This suggests that the alder carr woodland, in par-

ticular in the stream valleys, was partly replaced by moist

to wet grassland. In the period represented by the levels

between 261 and 271 cm, the woodland seems to have

recovered somewhat. This is apparent primarily from the

curves of Alnus and Quercus. The curves of typical

woodland plants like Hedera helix and Lonicera peri-

clymenum also show minor peaks at these levels, with the

values of grasses declining concurrently.

From 271 cm above Dutch O.D. upward, the proportion

of tree pollen falls again. From here on, the percentage of

grass pollen increases and we find grains of cereal pollen

(including Triticum type). These findings, in combination

with the presence of plants such as Polygonum aviculare,

Rumex and one or more species of the Chenopodiaceae,

indicate human activity in the vicinity. The alternation of

open landscape and moderately dense woodland, which is

clearly evident from the diagram for Area C, suggests the

following attractive hypothesis. The alternation in the

vegetation structure may be explained by the ‘unsettled

settlement’ occupation model of Schinkel (1998). While

the territory of Area C was in continuous use, one genera-

tion would live and farm closer to or farther from our

sampling point in the stream valley than the previous or the

next generation.

For this period too, the vegetation picture of Area B

differs a little from that of Areas A and C (Brandenburgh

and Kooistra 2004; Gouw and Kooistra 2006). The strong

decline in the percentage of tree pollen does not distinguish

Area B from the two other areas, but in Area B heathland

seems to have developed (Gouw and Kooistra 2006). This

may have been a result of Neolithic farming on the locally

rather nutrient-poor sandy soil. Arable farming in particular

would have exhausted the soil, poor as it already was, after

which it would sustain only heathland vegetation (Casparie

and Groenman-Van Waateringe 1980).

Samples with botanical macroremains dating from the

Bronze Age are scarce in all three areas studied. Only

three Bronze Age features contained some botanical

macroremains. In these samples H. vulgare subsp. vulgare

(hulled six-row barley), T. dicoccon (emmer wheat) and

P. miliaceum (millet) were found, and it is likely that
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these cereals formed part of people’s diet (Table 2). The

farmhouse structures are suggestive of arable farming and

animal husbandry, but this could not be corroborated by

botanical evidence, because hardly any remains of wild

plants were found.

At least 28 Iron Age features were investigated for

botanical macroremains. During the Iron Age the same crops

were grown as in the Bronze Age. Besides these, T. spelta

(spelt wheat) was regularly found and single specimens of

Setaria italica (foxtail bristle-grass) and Papaver somnife-

rum cf. ssp. setigerum (poppy) turned up. It was interesting to

discover three burnt granaries from the early Iron Age at a

site in Area A, in which large quantities of acorns had been

stored. Acorns are highly nutritious and quite suitable for

human consumption, provided the toxic substances they

contain are first leached out (Mason 1995, 2000; Jørgensen

1977). At 10 or so Bronze and Iron Age sites elsewhere in the

Netherlands, large amounts of charred acorns have been

found, which were probably intended for human consump-

tion (Van Beurden 2000; Buurman 1986, 1990, 1998; Van

Zeist 1968; Van Zeist and Palfenier-Vegter 1996).

On the basis of the arable weeds found, it may be

assumed that the cereals were grown locally, because most

of the weeds belong on moderately nutrient-poor, lime-

deficient, sandy soil (see Table 3). Not only botanical

sources provide evidence of agrarian settlements. The

location and the structure of the buildings, the presence of

granaries, the find of a ploughshare from the middle Iron

Age (500–250 B.C.) at a site in Area B, and the lack of clear

evidence of craft activity all point in the same direction

(Kooistra 1996, 14–22).

The agrarian economy comprised agriculture as well as

animal husbandry. The brook valleys probably provided

some of the pasture for the livestock. The arable fields were

mainly located on the cover-sand ridges and slopes.

The Roman period: nothing new under the sun?

At the level of 298 cm below Dutch O.D., around the

transition from the late Iron Age to the early Roman period

(110 B.C.–A.D. 10, see Table 1), the share of tree pollen

drops to values around 52% (Fig. 3). At this level it seems

that people began to use the landscape in a far more

intensive way. This is confirmed by a small peak in the

percentage of cereals and an increase of various arable

weeds and ruderals (plants growing on fallow land).

Human activities were not restricted to the higher cover-

sand areas; changes can also be observed in the vegetation

in the stream valley, given the declining curve of alder and

the rising curves of, among other plants, Cyperaceae and

Dryopteris type. A comparable development, accompanied

by the presence of grasses and expansion of Plantago

lanceolata, was observed in the valley of the river Roer

(Bunnik 1999, 116–117). His conclusion, which also ap-

plies to the valley of the Aa of Weerijs, is that part of the

alder carr in the river valley was cut down and turned into

damp pasture. The gradual expansion of Sphagnum and

Ericales, including Calluna vulgaris, can be regarded in

this light, but also indicates local acidification of the soil.

In terms of botanical macroremains, the picture arising

from the data of the Roman period differs little from that of

the Iron Age, but only ten features contained significant

numbers of botanical remains. The assortment of cereals

includes H. vulgare ssp. vulgare (hulled six-row barley),

T. dicoccon (emmer wheat), P. miliaceum (common millet)

and a single glume base of T. spelta (spelt wheat). It almost

seems that the Roman period completely passed the region’s

inhabitants by. The charcoal spectrum, for example, does not

indicate any import of timber (Kooistra 2006b). So there was

nothing new under the sun in Roman times; or was there?

The presence of pollen of J. regia (walnut), at 308 cm above

Dutch O.D. in a level that was radiocarbon dated A.D. 430–

540 (Table 1) indicates that at least some change took place

(Fig. 3). Walnut was introduced into the Netherlands in

Roman times. Nutshell fragments from this period have been

found at many sites. In pollen diagrams, however, walnut

usually appears at a slightly later date, beginning with the

late Roman period or the early Middle Ages (for example,

Bakels 1996; Bunnik 1999; Munaut 1967; Teunissen 1990).

An explanation for this time lag may be that walnut trees

were originally planted in domestic gardens, from which

they escaped into the wild. Newly introduced exotic trees

usually do not show up in pollen diagrams until they spread,

naturally or through human intervention.

The early and high Middle Ages: the beginning

of continuous cultivation of S. cereale (rye)

In the top pollen spectrum, at 308 cm above Dutch O.D.

(Fig. 3), which relates to the early Middle Ages, Sphag-

num, Myrica gale and Ericales show an increase as com-

pared to the older spectra. This may merely reflect patches

of these taxa near the sampling points in the stream valley,

but it should be noted that leaves of Erica tetralix and

Calluna vulgaris also appear regularly in the samples of

macrofossils from Areas A and C, from the early Middle

Ages onward. It seems, therefore, that heath vegetation

spread into the wider environment.

Heathlands were not the only novelty in the medieval

landscape. There are indications of a brackish coastal

environment, the earliest pointers coming from the mite

fauna study conducted by Schelvis (2003). A sample from

Area A, dated A.D. 900–1250, contained a significant

number of mites (species as well as individuals) that occur

especially in salt-marsh vegetation. Furthermore, a

postmedieval sample (dated A.D. 1500–1550) in Area B
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contained seeds of plants that essentially belong to moist

brackish grassland (Fig. 4), namely Oenanthe lachenalii

and Triglochin maritima. The presence of these species is

living proof of a change in character of the river Mark and

of greater marine influence, corroborating the many his-

torical sources that mention these changes.

Owing to the many floods that occurred in the 14th and

15th centuries, the landscape and its use changed. This

applies in particular to the area northwest of Breda. In the

early 16th century, the Mark, a narrow river today, was

350 m wide and tidal in its lower reaches. The occurrence

of inundations does not necessarily mean that salt or

brackish water reached Breda and the surrounding land, but

we know that this was indeed the case from various sour-

ces, including historical sources that mention peat burning

for salt extraction in the former peatlands west of Breda

(Leenders 1989, pp 100–101).

From the early Middle Ages S. cereale (rye) and

H. vulgare ssp. vulgare (hulled six-row barley) were the

main crops in the Breda region. The first F. esculentum

(buckwheat) was found in a 16th century well in Area B.

During the Middle Ages the number of arable weeds of the

Sclerantho annui-Arnoseridetum increased. This weed

association occurs in fields where rye is cultivated con-

tinuously without fallow periods. Dominant weeds in such

fields are Arnoseris minima and Aphanes microcarpa (see

Fig. 4). This association can only develop in fields where a

winter cereal is grown year after year. Fallow periods and

crop rotations with spring-sown cereals are fatal for this

specific weed association. There was only one type of

cereal that could cope with such intensive cultivation on

poor soil, and this was rye. But even the rye yields would

diminish without intensive manuring. In the late Middle

Ages the fields were probably manured exclusively with

organic substances (both animal and vegetable matter),

given the facts that the excavated farmsteads of this period

do not have deep-litter byres, and the plaggen soils are of

more recent date. But the fact that by A.D. 1500–1550 the

composition of the arable weeds in Area B was fully

adapted to continuous rye cultivation implies that sod

manuring was indeed practised. This was later than in other

parts of the Netherlands or northwestern Germany, where

this weed association and sod manuring occurred together

even in the early Middle Ages (Behre 1993).

Differences and similarities between the northeast

and the northwest of the MSD region

There are many similarities between the two investigated

micro-regions. In both of them the first loss of woodland

started in the Neolithic with woodland clearings. From the

Bronze Age onwards, the area of woodland decreased in

Fig. 4 Seeds of a Oenanthe
lachenalii; b Triglochin
maritima; c Arnoseris minima;

d Aphanes microcarpa. Photos

by M. van Waijjen (BIAX

Consult), scale bar equals

0.5 mm
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both micro-regions. In the northeastern part, the woodland

was locally replaced by heathland even in the Bronze Age

(Bakels 2002; De Kort 2002; Van Beurden 2002a). During

the Bronze Age in the Breda micro-region, heathland only

occurred in Area B. This area is located on moderately

nutrient-poor soil, which explains the early development of

heathland there. But there as well as in Areas A and C

patches of deciduous woodland continued to be features of

the landscape well into the early Middle Ages.

The picture sketched by Schinkel of prehistoric occu-

pation in the central and eastern parts of the province of

Noord-Brabant appears also to hold for the Breda region

(Schinkel 1998; Koot and Berkvens 2004; Kranendonk

et al. 2006). The same crops were grown and the same

foodstuffs eaten.

From the late Iron Age onwards, farmsteads in the two

regions appear to have occupied the same sites for several

generations, whereas previously they had been shifted

around. The more permanent character of the settlements

allowed the surrounding land to be used more intensively.

This probably led to soil exhaustion and hence the disap-

pearance of T. spelta (spelt wheat) during the Roman

period (see Table 2). This trend is observed in both micro-

regions and runs counter to developments in the loess soil

region of Zuid-Limburg and the German Rhineland, where

during the Roman period spelt wheat was the most

important crop (Kooistra 1996). So far, there is little

archaeological evidence to mark the Roman period in the

Breda region. Moreover, due to the poor preservation of the

remains, botanical evidence relating to this region during

the Roman period is also scanty. Maybe this is why none of

the Mediterranean kitchen herbs and exotic fruits were

found, although these products do occur in the northeast of

the MSD region and indeed at farming settlements

throughout the Roman province of Germania inferior.

Presumably as a result of further intensification in arable

farming, the early Middle Ages show a change in crop

range. From this time on, S. cereale (rye) became the

primary crop to the west of Breda, as was the case else-

where on the sandy soils of the MSD region (Van Beurden

2002b; Van Haaster 2003). An increase in arable weeds

may point to an intensification of arable farming in the

early Middle Ages (Table 3). However, this increase may

also be due to a changed sowing regime of the various

cereals. In prehistoric times the cereals were usually sown

in spring, whereas in the early Middle Ages rye was sown

in autumn and harvested the following summer. Intensific-

ation of arable farming could only be achieved if the fields

were better manured. Van Haaster (2003) concluded that in

the vicinity of ’s-Hertogenbosch, permanent rye cultivation

started in the late 13th century. Present results suggest that

in the Breda region this type of cultivation did not start

until the beginning of the postmedieval period.

Conclusions

In terms of vegetation history and development of agri-

culture, the micro-region of Breda-West and that of

’s-Hertogenbosch and Oss-Ussen are to a large extent

comparable.

Pollen analyses have shown that during the Neolithic the

landscape in both micro-regions was covered with wood-

land, and it appears that these regions were gradually

cleared through human activity after the beginning of the

Bronze Age. In contrast to the micro-region around

‘s-Hertogenbosch and Oss-Ussen, the first large heathlands

in the Breda region did not appear until the early Middle

Ages. Only on the poor soils of Area B did heathland

develop in the Bronze Age.

In both micro-regions the same cereals were produced in

the same periods. However, around Breda the lack of any

Mediterranean kitchen herbs and exotic fruits during the

Roman period is remarkable. This result may be due to the

small number of samples available from this period. Future

investigations will hopefully shed light on this question.

Another point on which the Breda micro-region differs

from that of ’s-Hertogenbosch/Oss-Ussen is the later

adoption of permanent rye cultivation: in the 16th century

rather than the 13th century.
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WA, Odé B, Hoste I (2004) Standaardlijst van de Nederlandse

flora 2003 [Standard list of the Dutch flora 2003]. Gorteria 30–4/

5:101–195

Teunissen D (1990) Palynologisch onderzoek in het oostelijk

rivierengebied; een overzicht [Palynological research in the

Dutch Eastern River Area; a review]. Mededelingen van de

Afdeling Biogeologie van de Discipline Biologie van de KU

Nijmegen 16, Nijmegen

Van Beurden LM (2000) Archeobotanie: de macroresten [Archae-

obotany: the macroremains]. In: Hiddink HA (ed) Archeologisch

onderzoek in de Maasbroeksche Blokken te Boxmeer 2. De

opgravingscampagne van 1998. Rapportage Archeologische

Monumentenzorg, vol 76, pp 51–70

Van Beurden LM (2002a) Vegetatieontwikkeling en landgebruik

vanaf het Laat-Mesolithicum tot in de Middeleeuwen in de

omgeving van ’s-Hertogenbosch [Vegetation history and land

use from Late Mesolithic to Medieval times in the vicinity of

’s-Hertogenbosch]. In: Fokkens H, Jansen R (eds) 2000 jaar

bewoningsdynamiek: Brons- en ijzertijdbewoning in het Maas-

Demer-Scheldegebied. Faculteit der Archeologie, Leiden, pp

267–281

Van Beurden LM (2002b) Botanisch onderzoek in het Maas-Demer-

Scheldegebied. De Romeinse en vroegmiddeleeuwse periode

[Botanical investigations in the Meuse - Demer - Scheldt area.

The Roman and early Medieval Periods]. In: Fokkens H, Jansen

R (eds) 2000 jaar bewoningsdynamiek: Brons- en ijzertijd-

bewoning in het Maas-Demer-Scheldegebied. Faculteit der

Archeologie, Leiden, pp 287–314

Van Haaster H (2003) Archeobotanica uit ’s-Hertogenbosch

[Archaeobotanical remains from ’s-Hertogenbosch]. Thesis,

Amsterdam

Van Zeist W (1968) Prehistoric and early historic foodplants in the

Netherlands. Palaeohistoria 14:41–173

Van Zeist W, Palfenier-Vegter RM (1996) The archaeobotany of

Peelo 3. Iron Age and Roman period. Palaeohistoria 37/38:481–

490

Weeda EJ, Westra R, Westra C, Westra T (1994) Nederlandse

oecologische flora. Wilde planten en hun relaties 5 [Dutch

ecological flora. Wild plants and their relationships 5]. Rijswijk

Veget Hist Archaeobot (2008) 17:113–125 125

123


	Vegetation history and agriculture in the cover-sand area west �of Breda (province of Noord-Brabant, The Netherlands)
	Abstract
	Introduction
	The landscape of Breda-West
	Methods
	Pollen analysis
	Botanical macroremains

	Results
	The Mesolithic: the pristine landscape
	The Neolithic: settlements in woodland
	The Bronze Age and Iron Age: living among scattered tree stands
	The Roman period: nothing new under the sun?
	The early and high Middle Ages: the beginning �of continuous cultivation of S. cereale (rye)
	Differences and similarities between the northeast �and the northwest of the MSD region

	Conclusions
	Acknowledgments
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


