The process of Neolithization in the Pleistocene areas near the North Sea coast
— evidence for early farming by the Swifterbant Culture around 4000 cal BC

Ronald Bakker

Abstract — Sediments from a pingo scar, a relic from the last glaciation, in the province of Drenthe (the Netherlands) are studied for their
content of pollen. On the basis of a number of pollen diagrams, the author reconstructs the vegetation of the Atlantic and the first part of
the Subboreal. Special attention is given to the beginning of the Neolithic, which marks the beginning of agriculture. A model is developed
which describes changes in human-influenced pollen types during the Neolithic in pollen diagrams from Pleistocene areas near the North
Sea coast.

The so-called Neolithic Occupation Period (NOP) is divided into three phases, which represent three different types of farming economy.
By means of high-resolution “C dating, the three phases are correlated with archaeological cultures. Phase NOP-1, characterized by small-
scale arable farming and livestock foddering with leaves and twigs, is dated to 4050-3450 cal BC, which is in the period of the Swifterbant
Culture. This shows that the first farmers on the Drenthe Plateau belonged to the Swifterbant Culture. Phase NOP-2, characterized by
more large-scale, grass-based stock keeping, is connected with the Funnel Beaker Culture. Phase NOP-3, in which agriculture was
concentrated in smaller areas, is contemporary with the Single Grave and Bell Beaker Cultures.

Keywords — Netherlands, Drenthe Plateau, palynology, human-influenced pollen types, beginning of agriculture, Swifterbant Culture,
Funnel Beaker Culture, Neolithic agricultural economies, high-resolution “C dating, chronology of the Neolithic

Zusammenfassung — Furdiese Studie wurden die Sedimente aus einem eiszeitlichen Pingorestin der Provinz Drenthe in den Niederlanden
auf ihren Pollengehalt hin untersucht. Auf der Basis von mehren Pollenprofilen rekonstruiert der Autor die Vegetationsgeschichte vom
Atlantikum bis zur ersten Phase des Subboreals. Besonders beriicksichtigt wird die Phase der Neolithisierung und der Beginn der
Landwirtschaft. Auf der Grundlage von Pollendiagrammen aus der norddeutschen und niederlandischen Altmoranenlandschaft wird ein
Schema erarbeitet, das den Verlauf ausgewahlter Pollenkurven wahrend des Neolithikums beschreibt.

Die sogenannte Neolithische Okkupationsperiode (Neolithic Occupation Period, NOP) wird in drei Phasen gegliedert, die drei
verschiedene Formen der bauerlichen Wirtschaft reprasentieren. Mit Hilfe hochauflésender “C-Datierungen werden diese drei Phasen
mit archaologischen Kulturen verbunden. Die Phase NOP-1 wird von 4050 bis 3450 cal BC datiert. Sie ist durch geringe ackerbauliche
Aktivitaten und Tierhaltung mit Laub- und Zweigfitterung charakterisiert. Sie fallt in die Zeit der Swifterbantkultur, deren Trager also
die ersten Bauern auf dem Drenthe-Plateau gewesen sind. Fir die Phase NOP-2, die mit der Trichterbecherkultur verbunden werden
kann, ist eine groRraumige Viehhaltung charakteristisch. In der Phase NOP-3 dagegen haben die Menschen der Einzelgrab- und der
Glockenbecherkultur ihre Landwirtschaft auf eher kleinen Arealen betrieben.

Schliisselworter — Niederlande, Plateau von Drenthe, Pollenanalyse, menschlich beeinfluite Pollentypen, Beginn der Landwirtschaft,

Swifterbantkultur, Trichterbecherkultur, neolithische Landwirtschaftsmethoden, hochauflésende “C-Datierung, Chronologie des

Neolithikums

1. Introduction

The first farmers in the Netherlands were people of
the Linear Pottery Culture (LBK), who occupied the
loess soils of southern Limburg, the southernmost part
of the Netherlands, between 5300 and 5000 cal BC.
From 4900 cal BC onwards, groups who practised stock
keeping and somewhat later also cereal cultivation
occupied the lower and wetter parts of the central and
western Netherlands. These groups, which seem to have
had a preference for natural levees and river dunes in
the Alblasserwaard (province of Zuid-Holland) and
the province of Flevoland represent the Swifterbant
Culture (RAEMAEKERS 1999). There are indications
that representatives of this culture also occupied the
coastal areas as well as the higher Pleistocene soils of
the northern Netherlands and adjacent northwestern
Germany (KROEZENGA et al. 1991; GEHASSE 1995;
LOUWE KOOIIMANS 1998). From ca. 3400 cal BC
onwards, the Drenthe Plateau, which comprises the
higher Pleistocene soils of the northern Netherlands,
saw a relatively dense occupation by farmers of the

Funnel Beaker Culture (TRB). Their presence is demon-
strated in the first place by their characteristic burial
monuments, megalithic tombs (hunebedden). But also
settlements of this culture are known (J.A. BAKKER
1979; 1982; 1992).

In pollen diagrams, the presence of farmers on the
Drenthe Plateau is demonstrated by an increase or first
appearance of the so-called culture-indicator pollen
types and by a decrease in certain tree pollen types.
In the past, these changes in the pollen diagrams were
often summarized by the term /andnam. This term was
first used by the Danish palynologists Johs. Iversen and
J. Troels-Smith, to refer to the impact of early farming
cultures on virgin forests (IVERSEN 1941; 1949;
1973; TROELS-SMITH 1954; KALIS & MEURERS-
BALKE 1998). Until recently, the earliest indication
of human mfluence on the vegetation on the Drenthe
Plateau was attributed to the activities of farmers of
the Funnel Beaker Culture, after 3400 cal BC (VAN
ZEIST 1959; 1967; CASPARIE & GROENMAN-VAN
WAATERINGE 1980).
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Fig. 1 Location of the Gietsenveentje in the Netherlands and overview of the part
of the Drenthe Plateau located in the province of Drenthe.

However, preliminary palynological studies of
material from the Gietsenveentje, a small bog on the
Drenthe Plateau, had shown a very early occupation
phase which did not correspond to that described by
Iversen and Troels-Smith for the Funnel Beaker Culture.
It was suggested that this early occupation phase in the
sediment of the Gietsenveentje could be correlated with
a late phase of the Swifterbant Culture. Several authors
had already suggested a form of agriculture preceding
that of the Funnel Beaker Culture in northern Germany,
Denmark and southern Sweden (GORANSSON 1988a;
1988b; KOLSTRUP 1988; KALIS & MEURERS-
BALKE 1998).

2. Aim and working method

In 1992, an intensive study was started to investigate
the possible existence of pre-TRB agriculture on the
Drenthe Plateau. The aim of this study was to describe
and explain the changes in the natural environment
caused by the earliest farmers on the Drenthe Plateau, by
means of a detailed palaeobotanical study of the Neolithic
as represented in the sediment of the Gietsenveentje. The
intention was to construct a palynological model of the
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Neolithic period for the northern Netherlands and adjacent
northwestern Germany, which would be comparable to
Iversen’s landnam model for Denmark.

The following working method was employed: in the
centre of the Gietsenveentje, a trench was dug to create
an open section. It was possible to sample relatively large
volumes of sediment from this section. Furthermore. a
series of sequences were cored from the centre to the
edges of the Gietsenveentje. The sediment samples from
the open section and from the sequences were used for
various types of analysis: pollen analysis, “C dating.
pollen concentration and pollen influx analysis, analysis
of macroscopic remains and wood, and phosphorus
analysis. In order to get a very detailed chronology of
the Neolithic period, a large number of samples were
HC-dated.

The part of the Gietsenveentje sediment believed
to represent the Neolithic was defined as the Neolithic
Occupation Period (NOP). The beginning of the Neolithic
Occupation Period was defined palynologically as a de-
crease in tree pollen, especially Ulmus, and an increase
in herb pollen, especially the culture-indicator pollen
types. The Neolithic Occupation Period was subdivided
into three Neolithic Occupation Phases, which were
palynologically roughly defined as follows:
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NOP-1: still high percentages of tree pollen,

low percentages of culture-indicator types;

NOP-2: lower percentages of tree pollen,

high percentages of culture-indicator types;

NOP-3: stabilization of tree pollen percentages,
somewhat lower percentages of culture-indicator types.

As already mentioned, at least some of these phenomena
in pollen diagrams have often been summarized
by the term landnam. This term was introduced by
Iversen (1941). because he saw a parallel between the
immigration and land reclamation of the Neolithic
people and the immigration of Viking settlers into
Iceland and Greenland, which was traditionally referred
to by the Old-Icelandic word landnam. Since then, the
term /andnam has been adopted by many palynologists
to describe palynological phenomena connected with
the first appearance of agriculture. Unfortunately, in
the course of time, the original meaning of the term
landnam almost disappeared from sight. The term was
defined definitively by another famous Danish palyno-
logist, Jorgen TROELS-SMITH (1942, 207): “We may
speak of a landnam, when the course of the curves
reflects large-scale forest clearances, undertaken by a
newly immigrated people making use of agriculture, to
create the facilities for practising arable farming and
stock keeping. " In the view of Iversen and Troels-Smith,

Fig. 2

Topographical map of the Gietsenveentje. All core
locations are indicated; the pollen sequences
Gieten V-A, V-B, V-C and V-D were cored at core
locations 59, 61, 63 and 57, respectively. Areas
with a wavy pattern: marshy area or open water.
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the various phases of a landnam only represented a
relatively short-lasting, local cycle of clearance, agricul-
ture and forest regeneration. However, when for the first
time large numbers of “C dates became available, it
became clear that the phases of a landnam represented
long-lasting, regional phenomena, which were found
in many pollen diagrams of northwestern Europe (see
for example ROWLEY-CONWY 1982; GORANSSON
1988¢, 34; MADSEN 1990, 29; KALIS & MEURERS-
BALKE 1998). For this reason, the “charged” term
landnam is not used here, but is replaced by the term
Neolithic Occupation Period (NOP) (see also KALIS &
MEURERS-BALKE 1998, 5).

3. Research area

The Gietsenveentje is a bog with a diameter of 200 x
160 m, situated near the village of Gieten in the province
of Drenthe, the Netherlands (fig. 1). It is assumed to be a
remnant of a pingo, which was formed during the coldest
period of the last glaciation, the Weichselian. Nowadays,
the Gietsenveentje is almost entirely filled with gyttja
and peat sediments; areas of open water inside the bog
are the result of relatively recent peat-digging (fig. 2).
The Gietsenveentje is situated on the Hondsrug, a ridge
that 1s part of the Drenthe Plateau (fig. 1). The Drenthe
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Plateau is the visible part of a till complex, formed during
the Saalian glaciation. In the north and west, the till plain
disappears under marine and fen-peat deposits formed in
the Holocene. In the east and south, the Drenthe Plateau
is bounded by two originally deep valleys, which were
also formed during the Saalian glaciation and which
since have largely filled up: the Hunze valley and the
Vecht valley.

4. The archaeological context

The cultures which are most probably involved in the
beginning of the Neolithic of the northern Netherlands
as represented in pollen diagrams are the Swifterbant
Culture and the Funnel Beaker Culture (TRB). Here,
the archaeology of the Neolithic in the Netherlands will
be briefly discussed, with an emphasis on these two
cultures.

In the Netherlands, the Linear Pottery Culture occu-
pied the loess soils of the southern part of the province
of Limburg between 6400 and 6100 BP (5300-5000 cal
BC). There must have been contacts between the LBK
people of Limburg and foragers living further north:
LBK adzes are found up to 100 km north of the settled
loess area (LOUWE KOOIIMANS 1998). However, the
foragers did not adopt the Neolithic subsistence strategy
of the LBK people, possibly because the LBK lifestyle
of sedentism and intensive agriculture was incompatible
with the mobile lifestyle and broad-spectrum economy
of the late-Mesolithic hunter-gatherers (RAEMAE-
KERS 1999).

The outcome of contacts between hunter-gatherers
and farmers becomes archaeologically visible from
6000 BP/4900 cal BC onwards, during the periods of
the GroB3gartach Culture (6000-5800 BP/4900-4700 cal
BC) and the Rossen Culture (5800-5400 BP/4700-4300
cal BC), which followed the Linear Pottery Culture on
the loess soils (THOMAS 1998; LUNING 2000). From
then on, pottery production and animal husbandry were
to a certain extent incorporated in the subsistence strategy
of the hunter-gatherer communities of the western part
of the North European Plain, defining the start of the
Swifterbant Culture (RAEMAEKERS 1999). The most
important sites of this culture are found in the coastal
areas of the Netherlands; many of these areas are nowa-
days covered by marine clay, because since 5000 cal BC
the sea level has risen by ca. 8§ m (ZAGWIIN 1986).
However, when parts of the [Jsselmeer were impolde-
red, some of these sites could be excavated. Most
settlement sites of the Swifterbant Culture are located
on river dunes of the then IJssel river. In recent years,
several new sites of the Swifterbant Culture have been
discovered, most of which are located in the lower parts
of the central and western Netherlands; however, also
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a few sites are known on the higher sandy soils of the
castern and northern Netherlands (RAEMAEKERS
1999, 108-111). Furthermore, pottery of the Hiide I site
in Lower Saxony, Germany, has so many characteristics
in common with Swifterbant pottery, that Ten Anscher
(cited in GEHASSE 1995, 199) classifies Swifterbant
and Hiide pottery in one group: the Hiide-Swifterbant
Group. Raemaekers (1999) has distinguished the follow-
ing three phases of the Swifterbant Culture:

U Early Phase (SW-1): 4900-4600 cal BC.
The excavation of 1994-1995 at the Hoge Vaart,
Almere (South Flevoland) showed that this location
was inhabited by small groups of people with
pottery (partly produced locally), who practised not
only hunting, but also animal husbandry (cattle, pig,
sheep/goat). The habitation site reflects temporary
and possibly even seasonal activities. Maybe this
location was used as a base camp for hunting
expeditions and possibly also for animal husbandry.
So far no indications for arable farming have been
found at this location (HOGESTIIN & PETERS
1996). In the subdivision of Ten Anscher (cited in
GEHASSE 1995, 199), this phase is called SW-
1, with pottery which is characterized by original
Swifterbant elements and by Réssen influences.

U Middle Phase (SW-2 and SW-3/Dronten phase):
4600-3850 cal BC.
The large excavations of 1971-1979 at Swifterbant,
near the village of Dronten (East Flevoland), rev-
ealed habitation on river dunes, now lying 5 m
below sea level. The inhabitants of these locations
processed cereal products, although it is not clear
whether cereals were also cultivated locally. Pottery
was produced, also partly locally; furthermore, not
only animal husbandry was practised, but also hun-
ting, fishing and gathering of nuts and fruits. On the
basis ofthe range of activities, the group composition
(adults and children) and the presumed duration of
habitation, these sites are interpreted as semi-perma-
nent principal settlements (DECKERS et al. 1980;
HOGESTIJN & PETERS 1996). Ten Anscher (cited
in GEHASSE 1995, 199), divides this phase into two
subphases: SW-2 and SW-3. The pottery of SW-2
(4600-4350 cal BC) is characterized by Swifterbant
elements and by Réssen and Bischheim traits. The
pottery of SW-3 (4350-3850 cal BC), in addition
to the already mentioned elements, displays faint
Michelsberg influences. The finds of Rossen-type
adzes also prove contacts between the Swifterbant
Culture and the cultures in the southern Netherlands
(HOGESTIIN & PETERS 1996). According to
Lanting & Van der Plicht (1999/2000), these adzes
were produced locally by people of the Swifterbant
Culture.
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O Late Phase (SW-4/Nagele phase):

3850-3400 cal BC.

The excavation of 1984-1988 near Schokkerhaven
(Noordoostpolder, Flevoland) revealed the first
permanent principal settlements of the Swifter-
bant Culture: several sizeable house plans and
an accompanying cemetery were discovered. At
another location, a habitation area surrounded by a
double row of oak posts was excavated. The finds
from Schokkerhaven must be seen as the products of
a further typological and technological development
of the Swifterbant Culture (HOGESTIIN 1990;
HOGESTIIN & PETERS 1996). According to
Ten Anscher (cited in GEHASSE 1995, 199),
the pottery from this phase is characterized, in
addition to the already mentioned elements, by
early TRB elements. However, LANTING & VAN
DER PLICHT (1999/2000) consider these “early
TRB elements” to be simply products of the late
Swifterbant Culture; there is no connection with the
development in Denmark and northeastern Germa-
ny, where indeed an Early Neolithic TRB phase
occurs.

On the loess soils, the Rossen Culture was followed by
the Bischheim Culture (5400-5300 BP/4300-4200 cal
BC) and the Michelsberg Culture (5300-5000 BP/4200-
3800 cal BC). Apart from the loess areas, representatives
of the latter culture also colonized the sandy areas
adjacent to the loess, including the southern Nether-
lands. In this period, crop cultivation was included in
the subsistence strategy of the Swifterbant Culture
from at least 5300 BP/4100 cal BC (RAEMAEKERS
1999) or between 5700 and 5200 BP (4600-4000 cal
BC) (BRINKKEMPER et al. 1999, 82). The start of
crop cultivation in the area of the Swifterbant Culture
indicates that potential problems relating to the shift
of cereal cultivation from loess to sandy soils were
resolved at the latest around this time (RAEMAEKERS
1999). From this time onwards, the subsistence base
of the Swifterbant Culture can be described as broad-
spectrum hunting and gathering, to which animal hus-
bandry and crop cultivation were added, combined
with a residential mobility strategy which involved
the regular moving of dwelling sites among a series of
resource patches (LOUWE KOOIIMANS 1998; RAE-
MAEKERS 1999). Cultural groups like the Swifterbant
Culture in the Netherlands, the Diimmer-Hiide Group
in Lower Saxony and the Ertebelle/Ellerbek Culture in
Schleswig-Holstein, Denmark and southern Sweden for
some centuries formed a kind of “penumbra” around the
heartland of agricultural settlement, which was formed
by the Rossen and Michelsberg Cultures (THOMAS
1998). The increased extent and intensity of south-
to-north contacts primed a slow and gradual process
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in which various Neolithic elements were added one
after another to Late Mesolithic economies (LOUWE
KOOIJMANS 1998).

There are indications that around 6200 BP/5100
cal BC, Mesolithic foragers abandoned the river
dunes in the central Netherlands. The beginning of the
Calais II transgression could be one reason for this
migration (HOGESTIIN 1990), but also social factors
or exhaustion of the environment could have played
a rele (GEHASSE 1995; 196). GEHASSE (1995,
196) suggests that the Mesolithic foragers moved to
the Pleistocene sandy soils of the northern and central
Netherlands. Gehasse assumes that it was here and at
this time that the transition to farming occurred (6200-
6000 BP/ 5100-4900 cal BC), because the people who
migrated back to the central Netherlands after 6000
BP/4900 cal BC were fully-fledged farmers. She bases
this conclusion on finds of cereal remains at the base of
layer A at the site Schokland P14, which is dated 6000-
5300 BP (4900-4100 cal BC) (GEHASSE 1995, 59-
60). However, BRINKKEMPER et al. (1999) question
the dates of these cereal remains. They believe these
finds to be substantially younger than 4900 cal BC.
Therefore BRINKKEMPER et al. (1999, 83) reject
Gehasse’s hypothesis that between 6200 and 6000 BP
a radical change took place on the sandy soils outside
the IJssel-Vecht basin, from a hunting-and-gathering to
a broad-spectrum farming subsistence. With regard to
the adoption of agricultural practices, BRINKKEMPER
et al. (1999, 85) consider the possibility of intra-group
variation an important issue: there may well have been
areas where adoption of crop plants occurred much
later or on a different scale than elsewhere. Maybe the
diffusion of crop plants should be regarded as a kind of
percolation process.

There are only very few Mesolithic dates of the
Drenthe Plateau between 6700 and 6000 BP (5600-4900
cal BC) (LANTING & VAN DER PLICHT 1997/1998).
Possibly, the Drenthe Plateau at that time was inhabi-
ted very sparsely or even deserted (FOKKENS 1990).
However, several scattered finds suggest that between
ca. 6000 and 4650 BP (4900-3400 cal BC), Drenthe was
inhabited by foraging and/or farming groups related to
the Swifterbant Culture. These finds are indicated on the
map of fig. 3. They mainly occur in the brook valleys.
The finds can be divided into three categories:

A.  finds of Swifterbant pottery, most probably indi-
cating the presence of Swifterbant people on the
Drenthe Plateau:

1-1.  sherds of a Swifterbant pot, found in combination

with two red-deer antlers in the canal Voorste Diep
(Kanaal Buinen-Schoonoord) near Bronneger.
This is the only dated find of Swifterbant pottery
from the Drenthe Plateau: the date of organic
remains which stuck to the pot is 5890 = 90 BP
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1-2.

1-3.
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Fig. 3 Map of the Drenthe Plateau and its margins, showing archaeological finds from the period
4900-3400 cal BC, indicated by triangles. The numbers marking the findspots correspond with the numbers
in the list presented in the text. The cross indicates the location of the Gietsenveentje. In the light grey areas,

raised-bog sediments are found; the dark grey areas represent stream valley sediments.

[OxA-2908]; the dates of the two antlers are 5720
+ 90 BP and 5970 + 90 BP [OxA-2909 and OxA-
2910]. Combined calibration of these dates yields
a result of ca. 4700 cal BC. This means that this
find belongs in the Early Phase of the Swifterbant
Culture (KROEZENGA et al. 1991; LANTING
1992; VAN DER SANDEN 1997);

a single sherd of a Swifterbant pot, found in the
Weerdingerveen peat bog in 1943 (VAN DER
SANDEN 1997); most probably, the sherd dates
from the Middle Phase of the Swifterbant Culture
(LANTING & VAN DER PLICHT 1999/2000);
pottery, flint material and T-shaped antler tools,
found at De Gaste near Meppel, on the edge of the
Drenthe Plateau (CLASON 1983; WATERBOLK
1985). Part of the pottery unmistakably belongs to
the Swifterbant Culture; some characteristics of
the pottery point to the Early Phase (LANTING &
VAN DER PLICHT 1999/ 2000);

pottery, flint material, red deer antlers, bone tools
and remains of domesticated animals (cattle,
pig, sheep/goat) and several wild animals, found

2-1.

at Heemse (near Hardenberg, Vecht valley)
(CLASON 1984; WATERBOLK 1985); the ma-
terial seems to originate from various periods;
according to LANTING & VAN DER PLICHT
(1999/ 2000) it is far from certain that it is
Swifterbant material.

finds of adzes, most probably imported from the

Réssen Culture, which was established on the
loess soils of the southern Netherlands and Germa-
ny between ca. 4700 and ca. 4300 cal BC; these
indicate contacts between the Rissen Culture and
contemporary inhabitants of the Drenthe Plateau:
stray finds of Rossen-type adzes, used for wood-
working. Two types can be recognized:

Hohe durchlochte Schuhleistenkeile (high per-
forated adzes), which were found at the following
locations in Drenthe: Nieuw-Buinen, Gees and
Bargererfscheidenveen (VAN DER WAALS
1972). Since 1972, specimens have been found
near Donderen (1979), Diever (1983), Ellertshaar
(1984), Bronneger (1986) and Eerste Exloérmond
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(1988). In adjacent parts of the province of Gronin-
gen, also two specimens turned up: one near De
Wilp (VAN DER WAALS 1972) and one near
Mussel (GROENENDIJK 1993). These adzes are
also indicated on the map (fig. 3).

Durchlochte Breitkeile (perforated wedges), which
were found at the following locations in Drenthe:
Eext, Veenoord, Zwiggelte, Hijken, Berkmeer
(near Dalen) and Oud-Schoonebeek (VAN DER
WAALS 1972). In 1974, another was found near
Zwinderen. In the bordering part of the province
of Overijssel, a specimen was found near Aneveld
(VAN DER WAALS 1972).

stray finds of Pldittholzen, adzes with the shape of
a flat-iron; one was found near Fochteloo (JAGER
1981); a second was found near Siegerswoude
(FOKKENS 1990, 193: nr. 186); most probably,
they were imported from the Linear Pottery or
Rossen Cultures, and are related to the Rossen-type
adzes.

finds that cannot be related to any particular

culture, but which at least indicate habitation on
the Drenthe Plateau between 4900 and 3400 cal
BC:

stray finds of T-shaped antler tools, which are most
probably of early Neolithic age; several specimens
were found in the canal Voorste Diep near Borger
and east of the Hondsrug near Emmen (ELZINGA
1962): one was found near Tolbert (FOKKENS
1990, 190: nr. 136).

stray finds of hom sheaths of cattle: four horn
sheaths, found in bogs in Drenthe, were dated to
the period of the Swifterbant Culture (PRUMMEL
& VAN DER SANDEN 1995):

Een, hom sheath of aurochs (Bos primigenius),
5530+ 30 BP [GrN-20381];

“Drenthe” (findspot unknown, not indicated
on the map of fig. 3), horn sheath of aurochs (Bos
primigenius), 5360 = 60 BP [GrN-20386];
Buinerveen, horn sheath of domesticated cattle
(Bos taurus), 4960 = 40 BP [GrN-20373];
Westerbork, horn sheath of domesticated cattle
(Bos taurus), 4880 = 60 BP [GrN-20384];
Prummel & Van der Sanden (1995) believe the
horn sheaths to have been deposited deliberately in
the bogs and to represent votive gifts. They reflect
a sacrificial tradition which started in the early
Neolithic and continued until the Middle Ages.
hoards of flint tools and material:

a hoard of one axe with an oval section and two
large blades, found near Elp; the blade technique
especially points to an early Neolithic origin
(HARSEMA 1975; WATERBOLK 1985);

one arrowhead, several large blades, flakes and

core material, found near Donderen; here too, the
blade technique points to an early Neolithic origin
(HARSEMA 1974);

Tk large collections of bone and/or antler tools:

7-1. a large collection of bone and antler tools and
objects, found at Spoolde, in the IJssel valley near
Zwolle. The findspot is located ca. 15 km from
the Drenthe Plateau and ca. 32 km from the site
of Swifterbant. Apparently, the material originates
from various periods. One T-shaped antler tool
was “C-dated to 6050 += 30 BP [GrN-8800] (ca.
4900 cal BC) (CLASON 1983).

7-2. a large collection of animal bones, including
twelve T-shaped antler tools, which are usually
dated between 6000 and 5000 BP, found near
Donkerbroek in the province of Friesland (FOK-
KENS 1990, 97; 197: nr. 268). The material
originates from various periods; a worked humerus
of domesticated cattle was dated to 4770 = 80 BP
[GrA-12712] (ca. 3520 cal BC) (PRUMMEL
2001).

Furthermore, there are two types of artefact which are found
in late Mesolithic as well as in early Neolithic contexts:
Gerdllkeulen and Spitzhauen (these are not indicated on
the map of fig. 3). A few dozen specimens of Gerdllkeulen,
which are perforated or unperforated pebbles, have been
found m Drenthe and bordering provinces (HULST
& VERLINDE 1976). In the Swifterbant excavation
too, fragments of Gerdllkeulen were found (VAN DER
WAALS 1972). Of the Spitzhauen, which are hammer
axes with one end blunt and the other pointed, about a
dozen specimens have been found in Drenthe, notably at
Zeyerveld, Een and Exloérmond (HULST & VERLINDE
1979). The Spitzhauen are dated between 7000 and 4300
cal BC (BEUKER et al. 1992, 126). Finally, a recent find
of sherds of possibly the Late Phase of the Swifterbant
Culture in the Wetsingermaar, ca. 10 km north of the
city of Groningen (well north of the area covered by
fig. 3), should be mentioned (FEIKEN et al. 2001). The
occupation layer was dated to 4700 + 40 BP [GrA-16659]
(ca. 3500 cal BC). The scattered finds together indicate
at least a temporary penetration into the North by people
whose home territory was in the delta area. Unfortunately,
no settlements of these people have so far been found on
the Drenthe Plateau.

The Funnel Beaker Culture (TRB) was the first fully
agrarian culture on the Drenthe Plateau. The various
TRB groups in northwestern Europe have very diverse
roots. Influences from the east (Stichband and Baalberg),
the west (Dimmer-Hiide, Swifterbant and Michelsberg)
and the south (Rossen, Bischheim) can be traced (see
for example J.A. BAKKER 1992; MIDGLEY 1992;
GEHASSE 1995; THOMAS 1998; LOUWE KOOII-
MANS 1998). In the Netherlands and in Lower Saxony,
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Fig. 4a
GietenY- A Pollensum: X P excl. Betula
Location type: pingo scar (centre)
(Core location 59) Sediment type: gyttja
Distance to TRB settlement: 600 m
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there is a continuous development from Swifterbant pot-
tery (HOGESTIIN 1990) and Diimmer-Hiide pottery
(FANSA & KAMPFFMEYER 1985) to TRB pottery. The
later phases of Swifterbant and Diimmer-Hiide pottery
demonstrate characteristics which are typical for the
oldest TRB pottery in the area north and east of the Elbe.
For this reason, Ten Anscher (cited in GEHASSE 1995,
199) assumes that the roots of the earliest TRB groups
lie north and east of the Elbe (the Altmark region, see
MIDGLEY 1992, fig. 10). Only around 4650 BP/3400 cal
BC do major changes take place on the Drenthe Plateau,
when several characteristics of the TRB North Group are
incorporated here. This event marks the beginning of the
TRB West Group, west of the Elbe (J.A. BAKKER 1979;
1999

5. The pollen diagrams

A total of nine sequences were cored or sampled in the
Gietsenveentje for pollen analysis, resulting in nine
pollen diagrams. In six of these diagrams the Neolithic
Occupation Period (NOP) seemed to be present. Here
only three small summary diagrams are presented of
sequences in which the NOP occurs most clearly. The
complete pollen diagrams of all Gietsenveentje sequences
can be found in my Ph.D. thesis (R. BAKKER 2003, figs.
51-60). On the basis of the simplified pollen diagrams
in fig. 4, the Neolithic Occupation Period in the Gietsen-
veentje diagrams, which is subdivided into three Neolithic
Occupation Phases, is correlated with the corresponding
periods in other diagrams from the province of Drenthe
and in several diagrams from northwestern Germa-
ny. These diagrams include selected regional pollen
types which show clear changes during the Neolithic
Occupation Period. The Neolithic Occupation Phases
in the Gietsenveentje diagrams (fig. 4a-c) are defined as
follows:

NOP-1: Very gradual decline of Ulmus; maximum values
of Tilia and Quercus; increase in herb pollen,
particularly Gramineae and Calluna vulgaris;
appearance of Plantago lanceolata and Cerea-
lia-type; increase in Rumex acetosa. When the
decline of Ulmus does not coincide with the first
appearance of Plantago lanceolata, this phase is
subdivided into phase NOP-1a (Ulmus decline,
no Plantago lanceolata) and phase NOP-1b
(appearance of Plantago lanceolata).

NOP-2: Gradual decrease in 7ilia; high values of Preri-
dium; relatively high values of Gramineae and
Calluna vulgaris; maximum values of Plantago
lanceolata, Rumex acetosa and Cerealia-type.

NOP-3: Decrease in Ulmus; decrease in herb pollen;
decrease in Gramineae; increase in Calluna vul-

garis; decrease in Plantago lanceolata, Rumex
acetosa and Cerealia-type.

[ have been able to distinguish these Neolithic Occupation
Phases also in most of the other diagrams. The similarities
and differences in the pollen picture will now be briefly
discussed.

Eexterveld (fig. 4d), a small pingo scar located in the
northern part of the province of Drenthe, only 2 km
west of the Gietsenveentje (J.A. BAKKER et al. 1999).
Remains of TRB pots were found inside the bog. In the
pollen diagram, the Ulmus decline occurs before the first
appearance of Plantago lanceolata. The values of Ul-
mus and Tilia are lower than in the Gietsenveentje. The
NOP-1b/NOP-2 transition is marked by a strong increase
in Gramineae and an increase in Cerealia-type. Plantago
lanceolata and Rumex acetosa-type do not increase at the
beginning of NOP-2. Gramineae reach higher values, but
the culture-indicator types have far lower values here than
in the Gietsenveentje.

Emmererfscheidenveen (fig. 4¢), a large raised bog near
the city of Emmen in the southeastern part of the province
of Drenthe (VAN ZEIST 1955). The 7ilia maximum in
NOP-1 is rather weak. Very high values of Ericaceae
indicate that this pollen has a predominantly local origin.
The highest values of Gramineae occur in the Atlantic.
During phases NOP-1, NOP-2 and NOP-3, Gramineae
values remain constant. Pollen grains of Cerealia-type
are found in the Atlantic; these grains were possibly
misidentified, otherwise they must originate from wild
grasses, which is not very probable (a Cerealia-type
curve is not included in the pollen diagram of the original
publication by VAN ZEIST [1955]). Values of Rumex
acetosa-type and Plantago lanceolata are lower than
in the Gietsenveentje. The “C date of the NOP-1/NOP-
2 boundary (ca. 2700 cal BC) is much younger than the
corresponding date in the Gietsenveentje (ca. 3450 cal
BC, see paragraph 6). Quercus reaches maximum values
in NOP-3. A “C date of the end of phase NOP-3 (ca. 1700
cal BC) indicates that this phase extends into the Bronze
Age.

Swienskuhle (fig. 4f), a small kettlehole situated within
Siedlungskammer (limited habitation area) Flogeln, which
is located in northwestern Germany, not far from the coast
between the rivers Weser and Elbe (BEHRE & KUCAN
1994). Tt is an isolated Pleistocene area surrounded by
raised bogs, the soils mainly consisting of poor sands. In
the pollen diagram, after its initial decline, Ulmuis recovers
in phase NOP-2. Tilia shows the same values in the Atlantic
and in phase NOP-1; the decline at the end of NOP-2 is
pronounced. Quercus shows maximum values in NOP-1
and again in NOP-3. The values of Calluna vulgaris and
Gramineae are high to very high in NOP-2, which indica-
tes that this pollen is for the most part local. The values
of the culture-indicator types are relatively high in this
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Fig. 4c
Gieten Y' B Pollensum: =P excl. Betula
Location type: pingo scar (N edge)
(Core location 61) Sediment type: peat
Distance to TRB settlement: 600 m
\\O
2
o o,
o \OOO\O\
S (o)
! O\\e O o°o
S © N
& e 2 S
< @ = (o)
N X
R 0 ot 5
DY = Phase Date (cal BC)
210 | e
1 'NOP -2
2201 | |
1 | - 3429
230
1l |
240 NOP - 1
250 |
=3 } |
2@0: - 4018
2704
280+
290 |
20 HD ‘ 60 30 ‘WOC ‘ 20 40 20
Pollensum: AP
Eexterveld Location type: small pingo scar
(Bakker et al. 1999) Sediment type: peat
Distance to TRB settlement: < 100 m
?.\ 2 &
=5 ,\*Qo\o\
@ o o @
& s O
oOO \Qo\\ 00\00
\‘\\@ o\(z‘0 ¢
Q
& ¥ O Phase Dates (cal BC)
11.23 4
11.18
11.13 4
11.08
11.03 D
10.98 NOP - 3
10.93 4 ———1 = 2570-2470
10.88 NOP - 2
10,83 NOP - Tp| ~ 3100-2920
10.78 4 INOP - 1a!
10.73 A = - 4330-4160
10.68 4
10.63 +
10.58 4
1056 - 5640-5535
10.48 4
10.43
1038 =150 40 60 80
Fig. 4d

aktuell 342



The process of Neolithization in the Pleistocene areas near the North Sea coast

EmmererfscheidenveenV¥Y
(Van Zeist, 1955)

Pollensum: 2P excl. Betula
Location type: large raised bog
Sediment type: peat

Distance to TRB settlement: > 3 km

diagram. The NOP phases can be correlated with the phases
distinguished by Behre & Kucan (1994) in the diagrams of
Siedlungskammer Flogeln:

NOP-1: Phase 1 in Behre & Kuc¢an

NOP-2: Phase 2 in Behre & Kucan

NOP-3: not distinguished by Behre & Kucan

In the Swienskuhle diagram, a date of ca. 1700 cal BC is
obtained for the depth of 130 cm, which is in the middle
of NOP-2. This suggests that the last part of NOP-2
and the entire phase NOP-3 are part of the Bronze Age.
However, the NOP-2/NOP-3 boundary is not very clear
in this diagram. It is also possible that NOP-2 ends at 130
cm, and that NOP-3 is completely missing.

Jagen 20 (fig. 4g), a small kettlehole situated not far from
Swienskuhle in Siedlungskammer Flogeln (BEHRE &
KUCAN 1994). In the pollen diagram, the Ulmus decline
occurs before the first appearance of Plantago lanceolata.
After its initial decline, Ulmus recovers for a short period
at the end of NOP-1. Quercus reaches very high values
in NOP-1 (up to 80% of the AP!). The Tilia and Quercus
declines at the end of NOP-1b are very pronounced.
Calluna vulgaris and Gramineae reach exceptionally
high values in NOP-2, indicating that the pollen of these
taxa has a largely local origin. The culture-indicator types
are very poorly represented in this diagram. There is no
increase, but a decrease in these types in NOP-2. The NOP-
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Fig. 4e

1b/NOP-2 boundary is dated at ca. 2750 cal BC, which
is on the young side (BEHRE & KUCAN 1994, 106).
The NOP-2/ NOP-3 boundary is dated at ca. 1900 cal BC,
which means that phase NOP-3 is part of the Bronze Age.

6. Radiocarbon dating

In the Gietsenveentje, radiocarbon dating has been used
to date the organic sediments (gyttja as well as Sphagnum
peat) which were deposited during the Neolithic. The
most important method used for this was Accelerator
Mass Spectrometry (AMS) dating. A great advantage
of AMS dating is that very small samples can also be
dated. The Gietsenveentje was one of the first cases
in which several large sets of AMS dates from organic
sediments were used to achieve more reliable dating of
important events in vegetation history and archaeology:
in five Gietsenveentje sequences, series of at least eight
samples, located at relatively short distances from each
other, have been dated (the complete list with all dates
and calibrations can be found in my Ph.D. thesis, R.
BAKKER 2003, table 9). In four of these sequences, the
beginning of the Neolithic Occupation Period is located
within the series of dates. With the help of the calibration
curve given by STUIVER et al. (1998), the radiocarbon
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Fig. 4f
Swienskuhle Pollensum: X AP
Location type: small kettle-hole
(Behre & Kucan, 1994) Sediment type: sedge peat
Distance to TRB settlement: 2400 m
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Jogen 20 Pollensum: ZAP
Location type: peatbog
(Behre & Kucan, 1994) Sediment type: Sphagnum peat
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Fig. 4 Five simplified pollen diagrams of sequences from Drenthe (the northern Netherlands) and two from Siedlungskammer
Flégeln (northwestern Germany). The various phases of the Neolithic Occupation Period (NOP) and corresponding “C dates are
indicated. The dates in the Gietsenveentje diagrams (figs. 4a-c) are calibrated using the method of wiggle matching of sub-datasets
(see paragraph 6, Method II); the dates in the diagrams of figs. 4d-g are calibrated using a calibration method which takes into
account the fixed stratigraphical sequence of the dated samples but assumes no constant growth rate (see paragraph 6, Method |);
here the 10 ranges of the calibrated dates are given. "C dates in italics are extrapolated dates.
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ages were transformed to calendar ages. First, each date
was calibrated individually. However, because of many
“wiggles” in the calibration curve, representing changes
in the “C content of the atmosphere, the Gaussian distribu-
tion of an individual date of organic sediment often
corresponds to a rather irregular calendar-age probabili-
ty distribution, which in some cases encompasses quite a
long period (VAN DER PLICHT et al. 1990). This can be
seen in fig. 5, where the individually calibrated dates of
one Gietsenveentje sequence (Gieten V-B) are shown as
grey bars. By using a series of “C ages of stratigraphical-
ly successive samples, a much better age assignment of a
sequence can be obtained (VAN GEEL & MOOK 1989).
There are various methods to use the fixed stratigraphical
sequence of a series of samples to improve the accuracy of
the calendar age of each individual sample. Two methods
were used:
Method I: The dates are calibrated taking into account
only the fixed stratigraphical sequence of the dated
samples. Different distances between the samples and any
differential in sedimentation rates are not incorporated
m the calibration. The option SEQUENCE of the
OxCal calibration program is used to incorporate the
stratigraphical evidence. The calibrated dates are obtained
with the help of a statistical method called “Gibbs
sampling” (BRONK RAMSEY 1995). The error of the
dates is in most cases strongly reduced when the fixed
stratigraphical sequence of the samples is taken into ac-
count. This can be seen in fig. 5: the ranges of the Method
I-calibrated dates are considerably smaller than the bars
representing the individually calibrated dates.
Method II (wiggle matching): An attempt is made to
obtain the best fit of a series of stratigraphically fixed
dates on the calibration curve, assuming a constant sedi-
mentation rate. When a series of dates from a subfossil
tree is to be calibrated, it is easy to match the particu-
lar wiggles found in the dates of the wood to the same
wiggles in the calibration curve, because the relation
between radiocarbon years and treering (calendar) years
is fixed. This method is called wiggle matching. However,
when a series of dates from a peat or gyttja sequence is to
be calibrated, and no annually laminated sediments are
present, as is the case in the Gietsenveentje, there is only
a relation between radiocarbon years and sampling depth.
The depths of the dated samples are related to chronology
by the accumulation rate of the sediment, which is
unknown. When wiggle matching is applied to peat or
gyttja sequences, it must be on the assumption that the
accumulation rate between the dated samples is constant.
So, when a series of radiocarbon dates from a peat or gyttja
sequence are to be matched to the calibration curve, in
order to find the corresponding age in calendar years,
there are two-unknown factors:
O location of the series of dates on the calibration
curve;

O absolute distance in calendar years between the in-
dividual dates (this depends on the accumulation
rate; the relative distance between the dates is assu-
med to be constant).

[tis a matter of one equation in two unknowns. Mathemati-

cally, such an equation is insolvable: there are an infinity

of ways to solve it. The best solution can only be approxi-
mated.

Initially, an attempt was made to match the complete
dataset of each Gietsenveentje sequence to the calibration
curve of Stuiver et al. (1998). With the help of the CAL25
computer program (VAN DER PLICHT 1993), updated
with the 1998 calibration curve, as close as possible an
approximation to the above-mentioned “best solution”
was sought: the CAL25 program calculates a goodness-
of-fit parameter, which expresses the extent to which the
series of dates matches the calibration curve. The nearest
approximation of the “best solution” can be obtained in
CAL2S5 by manually shifting the series of dates in calendar
age and increasing or decreasing its total calendar age
range (KILIAN etal. 1995). The wiggles in the calibration
curve can be very useful in this process, because individual
wiggles often show specific features (VAN GEEL &
MOOK 1989). When particular wiggles can be recogni-
zed in a series of dates, the attribution of the calendar ages
of these dates is hugely improved. However, because the
obtained calibrated dates are only approximations. made
under the assumption of a constant sedimentation rate, the
confidence intervals of each date could not be calculated.
In the Ph.D. thesis of M. BLAAUW (2003, chapter 3),
which was published more or less at the same time as my
Ph.D. thesis, a new numerical approach to wiggle-match
dating is presented, by which these confidence intervals
indeed can be calculated. A condition for the use of
wiggle matching is that the series of dates is taken from
small samples which are located at short distances from
each other in the sediment. The Gietsenveentje samples.
having a volume of less than 1 cm’, in most sequences
located no more than a few centimetres apart, comply with
this condition.

Infig. 5, in which calibrated dates of one Gietsenveentje
sequence are plotted against depth, the results of Method
II calibration of the complete dataset of each sequence
are shown as a series of dates lying on a straight line.
This is no surprise, because a linear time-depth relation,
l.e. a constant sedimentation rate, was assumed for this
calibration method. However, it can be seen that three
Method II-calibrated dates fall outside the range of the
individually calibrated dates. This may indicate that the
assumption of a constant sedimentation rate in the part
of the sediment covered by the complete dataset of these
particular sequences, is incorrect. To show this problem
in more detail, fig. 6a shows the best fit of the comple-
te dataset of Gietsenveentje sequence Gieten V-B on
the calibration curve. This figure clearly shows that it is
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Fig. 5 Various calibration methods of the Gietsenveentje “C dates from sequence Gieten V-B are compared by plotting the
calibrated dates against depth in the sediment. The results of three calibration methods are shown: individual calibration; Method |,
a method which incorporates the fixed stratigraphical sequence of a series of dates into the calibration; Method I (wiggle matching),
in which the best fit of a series of stratigraphically fixed dates on the calibration curve is sought, assuming a constant sedimentation

rate. An attempt is made to improve the results of wiggle matching, viz. the fit of the dates on the calibration curve, by dividing the
complete dataset into sub-datasets with different sedimentation rates (shown by different inclination angles in the figure) (see fig. 6).

impossible to fit the complete dataset to the curve with
a reasonable degree of accuracy. When it is not possible
to fit a series of dates fairly exactly to the curve, other
factors are playing a role. Probably a changing sedi-
mentation rate is the foremost among these factors. To
solve this problem, the complete dataset has to be divided
into sub-datasets, each of which has to be individually
wiggle-matched (see KILIAN et al. 2000; SPERANZA
et al. 2000). The number of sub-datasets is determined
by the minimum number of straight lines which can be
drawn through the ranges of the individually calibrated
dates. In this way the complete dataset of Gieten V-B was
divided into two sub-datasets; the best fit for each of these
sub-datasets on the calibration curve was sought. This is
shown in fig. 6b. It is quite clear that the dates now fit the
curve far better than when the complete dataset is used.
Fig. 6 also shows the period covered by the first phase of
the Neolithic Occupation Period, NOP-1, as recognized in
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the corresponding pollen diagram. These dates are calcula-
ted by the CAL25 program on the basis of the uncalibrated
dates of the sediment at the depth where the beginning
and the end of NOP-1 occur in the corresponding pollen
diagram. When the complete dataset is wiggle-matched,
phase NOP-1 ranges from 4210 to 3450 cal BC (fig. 6a);
when the two sub-datasets are separately wiggle-matched,
phase NOP-1 runs from 4020 to 3430 cal BC (fig. 6b).

On the basis of the calibrated dates of all Gietsenveentje
sequences with a Neolithic Occupation Period, absolute
dates for the beginning of phases NOP-1 and NOP-2 of
the Neolithic Occupation Period in the Gietsenveentje
were sought. In the far right column of table 1, average
dates are given for the beginning of NOP-1 and the
beginning of NOP-2. Because it is not permitted to average
calibrated dates of the same event, only average values
of the uncalibrated dates are given; these average values
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period covered by the first phase of the Neolithic Occupation Period (NOP-1) is indicated.
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Event Calibration | Sequence Sequence Sequence Average of
method Gieten V-A Gieten V-B Gieten V-D Gieten V-A,
V-B and V-D
uncalibrated L
5895 S 5230 + 88t 5165 + 50 5263 =+ 34
(BP)
T L individual
CBMINE | Calibration 4225 * 4095 * 3930 * 4100 @*
of first (cal BC)
Neolithic
Occupation | Method I
Phase: calibration 4195 * 4147 1* 3930 *
NOP-1 (cal BC)
Method IT
calibration 4172 # 4018 T# 3964 #
(cal BC)
uncalibrated
(BP) 4690 = 50 4623 = 50 ATI8 = 5017 4697 =+ 28
beginmi individual
o o
CEIMINE | alibration 3495 * 3430 +* 3580 +* 3495 @*
of second
e (cal BC)
Neolithic
Occupation | Method I
Phase: calibration 3408 * 3464 * BoSY Nt
NOP-2 (cal BC)
Method I1
calibration 3402 # 3429 +# 3539 t#
(cal BC)

Table 1 Gietsenveentje “C dates of the beginning of Neolithic Occupation Phases NOP-1 and NOP-2. t extrapolated value;
* in order to improve the readability of these values, not the ranges of the calibrated value are given, which are the result of
individual calibration and Method | calibration, but only the middle points of the 1o range; # no standard errors of these values
could be calculated; @ individual calibration of the mean uncalibrated date of the values of sequences Gieten V-A, V-B and V-D.

are calibrated individually to achieve an average value
for the calibrated dates. In table 1, these averaged values
are shown immediately below the averaged uncalibrated
values in the far right column. They can be summarized
as follows:

ca. 4100 cal BC
ca. 3500 cal BC

beginning of NOP-1:
beginning of NOP-2:

However, in these averaged calibrated dates, the improve-
ments obtained by calibration according to Methods [-II
are not incorporated. When the results of calibration by
Methods I-1I, as summarized in table 1, are used to adjust
the above-mentioned values, the following calibrated
dates are obtained:

4100-4000 cal BC
3500-3400 cal BC

beginning of NOP-1:
beginning of NOP-2:

There are no exact dates for the NOP-2/NOP-3 boundary
in Gietsenveentje sequences; there are only three dates
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from one Gietsenveentje sequence (Gieten V-A) of the
end of phase NOP-3. For this reason, the dates of these
two boundaries are somewhat less reliable than the very
accurate dates of the beginning of NOP-1 and the NOP-
1/NOP-2 boundary.

7. Vegetation development during the Neolithic

When all data collected from the Gietsenveentje sequences
are combined, a general description can be made of the
vegetation development in and around the Gietsenveentje
just before and during the Neolithic.

The regional vegetation development in the neigh-
bourhood of the Gietsenveentje is described on the basis
of pollen zones connected with the well-known Blytt/
Sernander periods. Only the zones associated with the last
part of the Mesolithic and with the Neolithic are indicated
here; a description of all Gietsenveentje pollen zones
between 9800 cal BC and the present day can be found in
my Ph.D. thesis (R. BAKKER 2003, 213-223). Also, the
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and the following three maps represent an area of 4 x 4 km. The potential natural vegetation of the area is constructed o

Fig. 7 Reconstruction of the landscape in the surroundings of the Gietsenveentje in regional pollen zone 3

dates of the zones are given. Dates in ifalics are estimated
on the basis of comparison with other studies (LANTING

& VAN DER PLICHT 1995/1996; 1997/1998; 1999/
2000) or by extrapolation; dates in regular type are
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in the vegetation caused by the people of these cultures.
The maps are intended to offer a global idea of the scale of
human interference in the Neolithic Occupation Period.

ted on the basis of the recent soil map (see SPEK 1993;
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which is a part of

regional pollen zone 4a (first part of the Subboreal). Phase NOP-2 is associated with the Funnel Beaker Culture (TRB).

Fig. 9 Reconstruction of the landscape in the surroundings of the Gietsenveentje in phase NOP-2

hunebedden) and possible settlements are indicated.

The locations of megalithic tombs (

Gietsenveentje. Different soil types would carry different

Atlantic

Regional zone 3 - 6950-4050 cal BC

vegetation of

the Gietsenveentje area is shown for the Atlantic (regional
zone 3). Findspots of Mesolithic artefacts are indicated.

types of forest. In fig. 7, the potential natural

Because of ‘optimal climatic conditions, stable climax

forests were formed. In this period, Alnus, Fraxinus

and 7ilia occurred for the first time in the vicinity of the
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Fig. 10 Reconstruction of the landscape in the surroundings of the Gietsenveentje in phase NOP-3, which is a part of regional
pollen zone 4a (first part of the Subboreal). Phase NOP-3 is associated with the Single Grave Culture (EGK) and the Bell Beaker

Culture (BB). The locations of burial mounds

It can be seen that most Mesolithic sites are located near
open water, either circular depressions or brooks.

In the pollen diagrams, A/nus, Corylus and Quercus
are the dominant tree pollen types in this period. 4/nus
most probably occurred (together with Betula) in carr
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and a possible settlement are indicated.

forests in the direct vicinity of the Gietsenveentje. On the
till plateau, which forms the highest part of the Hondsrug
ridge near the Gietsenveentje, fairly dense forests rich in
species occurred, possibly of types related to the present
oak-hornbeam forest (Stellario-Carpinetum, but without
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Carpinus) and the oak-beech forest (Fago-Quercetum,
but without Fagus) (STORTELDER et al. 1999). In these
forests, Quercus, Ulmus, Tilia and Fraxinus were the most
common trees, but Corylus and Pinus also occurred quite
frequently. The coversand areas, which are located to the
west and the southwest of the Gietsenveentje, carried
more open forests, less rich in species, possibly forest
types related to the present birch-common oak forest
(Betulo-Quercetum roboris). In these forests, Quercus
and Berula were the most common trees (STORTELDER
et al. 1999). In the second part of this zone, the share of
Pinus and Betula in the forests slowly fell, while the share
of Quercus and Ulmus increased. At the end of this zone,
a few grains of Fagus were found in several diagrams.
Possibly, Fagus was already present somewhere in the
neighbourhood; because of the relatively poor distribution
of Fagus pollen grains — they are only seldom found in
surface samples —, long-distance transport of Fagus pollen
seems unlikely (oral comm. A.J. Kalis).

In the Atlantic forests, only a very scanty undergrowth
was present, including Gramineae species. In all pollen
diagrams, spores of Preridium aquilinum reach relatively
high values in this zone. Pteridium aquilinum especial-
ly grows in the undergrowth and in light spots in
forests of the Betulo-Quercetum roboris and the Fago-
Quercetum (WEEDA et al. 1985). According to Iversen
(1949), Pteridium maxima are indicative of burning.
The occurrence of fires in this zone is indicated also
by high peaks of charcoal particles in several pollen
diagrams. Presumably, natural fires are the cause of these
peaks; however, the possibility cannot be excluded that
Mesolithic people burnt vegetation in the neighbourhood
of the pingo scar in order to create open spaces.

Regional zone 4a, 4050-1770 cal BC: Subboreal

The Subboreal is the first period in which human influence
on the landscape becomes visible in the pollen picture.
However, the changes observed in the pollen diagrams are
only small. It seems that the influence of the first farmers
on the vegetation was limited: the major part of the forests
remained unaltered. Quercus and A/nus are the dominant
tree pollen types in this zone. Quercus occurred in the
forests on the till plateau and in the coversand areas; 7ilia
and Fraxinus, which grew in the forests on the till plateau,
reach relatively high values, while Ulmus, which occurred
in the same type of forest, slowly decreases. Alnus grew
in carr forests at the edge of the Gietsenveentje. A strong
decrease in Betula pollen demonstrates that Betula lost
ground in these carr forests. Fagus pollen is frequently
present in this zone, indicating that this tree became more
important in the forests on the till plateau. Furthermore,
the first pollen grains of Carpinus are found in this zone.
These possibly indicate the immigration of this tree into
Drenthe, but they may also originate from long-distance
transport.

The influence of the first farmers on the vegetation
is predominantly reflected in the herb pollen: Gramineae,
Cyperaceae, Calluna and Rumex acetosa increase, while
Plantago lanceolata and Cerealia-type appear. In Drenthe
the Atlantic-Subboreal transition coincides with the
beginning of the Neolithic Occupation Period (NOP).
Regional pollen zone 4a coincides with the complete
NOP. The NOP is subdivided into three phases:

Phase NOP-1: 4050-3450 cal BC, Swifterbant Culture
(Middle and Late Phase)

In this phase, Ulmus very slowly decreases. However, the
other components of the forests on the till plateau, Quercus,
Tilia and Fraxinus, do not decrease; Tilia and Quercus
even reach maximum values in this phase. Because the
Ulmus decline is so slow, it is unlikely to have been caused
by a pathogenic attack. Just as KALIS & MEURERS-
BALKE (1998) assumed for the western Baltic area, an
anthropo-zoogenic cause seems more plausible. Large
browsing mammals like to eat the nutritious leaves of
Ulmus, Fraxinus and Tilia; most probably, branches of
these trees were cut and fed to cattle. Apparently, in this
phase Ulmus was the only tree which suffered from this
treatment.

Of the herb pollen types, the culture-indicator types
in particular can provide useful evidence about the
influence of the first farmers on the vegetation. At the
beginning of the NOP, Gramineae, Cyperaceae and
Rumex acetosa show a slight increase, while Plantago
lanceolata first appears. These taxa point to the presence
of moist grass-rich vegetation with a moderate to high
nutrient availability (BEHRE 1981). Pollen of Cerealia-
type (Hordeum group as well as Triticum sp.) appears and
occurs in low values, pointing to the presence of arable
fields. A small increase in Calluna and maximum values
of Genista-type and Jasione montana are indicative of
dry grass-rich vegetation with a low nutrient availability
(BEHRE 1981; RUNHAAR et al. 1987).

The herb pollen types point to the presence of arable
fields and various types of grass-rich vegetation that were
most probably maintained by livestock. However, the
extent of this arable and grass-rich vegetation must have
been very small, because almost no decrease in tree pollen
can be seen in this phase.

According to very accurate “C dates (see paragraph
6), the pollen picture probably reflects the agricultural
activities of people belonging to the Middle and Late Phase
of the Swifterbant Culture. The presence of Swifterbant
people on the Drenthe Plateau is also demonstrated by
increasing numbers of archaeological finds (see fig. 3).

Fig. 8 shows the landscape in the neighbourhood of
the Gietsenveentje as it might have been in phase NOP-
1. The larger part of the Atlantic forest was undisturbed.
Only a few small-scale clearances in the forests on the
till plateau and on the poorer, sandy soils revealed the
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presence of Swifterbant people. Up till now, the only
archaeological find contemporary with the Swifterbant
Culture near the Gietsenveentje is a Rssen-type adze,
found “on the heath near Eext” (VAN DER WAALS
1972, 172). However, this find most probably dates from
the period of the Rossen Culture (4700-4300 cal BC),
which is a few hundred years before the beginning of
NOP-1. Habitations of Swifterbant people have so far not
been found on the Drenthe Plateau.

Phase NOP-2: 3450-2600 cal BC, TRB Culture

In this phase, the tree pollen values do not change, ex-
cept for small decreases in 7i/ia and Quercus. The decline
of these two taxa resembles that found by BEHRE &
KUCAN (1994) in northwestern Germany. Most proba-
bly, more extensive clearances occurred in the dense for-
ests on the till plateau. By now not only Ulmus, but also
Tilia and Quercus suffered from these clearances. How-
ever, the values of Fraxinus, another component of the
forests on the till plateau, remain constant. Possibly, the
branches of Ulmus, Tilia and Fraxinus were still being
fed to livestock; owing to more intensive branch-cutting
than in the preceding phase, not even 7ilia could properly
regenerate. The more open forests were to the advantage
of Fraxinus, a tree which prefers light forests (WEEDA
etal. 1988). Pollen of Fagus occurs more regularly in this
phase, but still only sporadically, and therefore it seems
unlikely that this tree was replacing 7ilia. This conclusion
was also reached by VAN ZEIST (1959, 177).

Of the herb pollen types, Gramineae, Cyperaceae,
Calluna, Pteridium, Plantago lanceolata, Rumex acetosa
and Cerealia-type (Hordeum group as well as Triticum
sp.) reach relatively high values. Also a small increase
in the number of charcoal particles is observed. Maxima
of charcoal particles and Preridium spores might point
to burning (IVERSEN 1949). However, the values of
Pteridium in this phase reach only 3-4%. Only very small-
scale burning could have taken place. Burning would also
benefit Quercus, because this tree has a thicker bark than
most other trees (WEEDA et al. 1985). However, the
low values of Betula in this phase argue against the use
of burning: IVERSEN (1941) states that the pioneer tree
Betula is one of the first trees to regenerate in the ashy
soil after a fire. The increase in Gramineae, Cyperaceae,
Rumex acetosa and Plantago lanceolata points to larger
areas of grass-rich vegetation with a moderate to high
availability of nutrients.

Cerealia-type (Hordeum group as well as Triticum
sp.) occurs more regularly in this phase, which points to
an increased importance of arable fields.

According to the “C dates, the pollen picture of this
phase reflects the agricultural activities of people of the
Funnel Beaker Culture (TRB) and possibly the first part
of the Single Grave Culture (EGK). Unfortunately, there
are no datings of the NOP-2/NOP-3 transition; the date
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of 2600 cal BC is an extrapolated value, and therefore
far less reliable than the date of the NOP-1/NOP-2 trans-
ition. It seems probable that the NOP-2/NOP-3 transition
coincides with the transition from TRB to EGK,, but in the
absence of accurate “C dates, definite proof is lacking.
Still it seems safe to conclude that the largest part of
phase NOP-2 has to be ascribed to the TRB Culture. The
presence of TRB people in the vicinity of the Gietsenveen-
tje is documented by many archaeological finds.

Fig. 9 shows the landscape around the Gietsenveentje
as it might have been in phase NOP-2. All TRB “settle-
ment sites” (findspots of flint and pottery) and megalithic
tombs (hunebedden) are shown. The megalithic tombs
and also most “‘settlements” are located on the western
edge of the till plateau (western part of the map area), near
the valley of the Scheebroekerloop. To create the necess-
ary open spaces, TRB people predominantly cleared
forest vegetation on the till plateau, of a type related
to present-day oak-beech forest (Fago-Quercetum). A
few “settlements™ are located on the highest part of the
till plateau (eastern and northern part of the map area).
Here, it was mostly forest on heavy till, of a type related to
present-day oak-hornbeam forest (Stellario-Carpinetum),
that was cleared. However, the major part of the Atlantic
forest remained undisturbed.

Phase NOP-3: 2600-1770 cal BC, EGK/BB Culture

In this phase, the pollen diagrams show no changes in the
tree pollen values except for a small increase in Corylus,
while the total herb pollen value decreases slightly. The
values of Gramineae, Calluna and the culture-indicator
pollen types remain constant or slightly fall. The pollen
picture reflects a period of temporarily reduced pressure
on the vegetation: apparently not much new forest clear-
ance took place in this phase.

According to the “C dates, this phase reflects the
agricultural activities of people of the Single Grave Cul-
ture (EGK), the Bell Beaker Culture (BB) and possibly
the first part of the Bronze Age. There are only a few dates
of the end of phase NOP-3; for this reason, the date of
1760 cal BC is less accurate than the dates of the begin-
ning of NOP-1 and the NOP-1/NOP-2 boundary. The end
of phase NOP-3 probably coincides with the BB/Bronze
Age boundary; however, in this case too more “C dates
are needed to provide clarity. It is clear that the major
part of phase NOP-3 is attributable to the EGK and BB
Cultures.

In fig. 10, the landscape in the vicinity of the Gietsen-
veentje is shown as it might have been in phase NOP-3.
Also the archaeological findspots relating to this period
are shown: one EGK/BB “settlement™ and a number of
burial mounds. Compared to the TRB period, the density
of habitation seems to be less. The burial mounds are
situated on the western edge of the till plateau, very close
to the megalithic tombs. Possibly, part of the land which
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Location
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GietenY-D

Eexterveld

Emmererfschei-
denveenY

Swienskuhle

Jagen 20

Flogelner Holz
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Fig. 11 Duration of the three phases of the Neolithic Occupation Period (in as far as they are present) in calendar years in the
pollen diagrams from Drenthe (upper five) and Siedlungskammer Flégeln (lower four), compared to the periods of the cultures.

for several centuries had been cultivated by TRB people,
was by now exhausted, resulting in the first, small, grass-
rich heathfields. The presence of EGK people on the very
edge of the Gietsenveentje is documented by the find of
a horn sheath in the pingo scar itself; Prummel & Van der
Sanden (1995) believe this horn sheath was thrown into
the water for ritual purposes.

8. A model of the Neolithic Occupation Period in
Pleistocene areas near the North Sea coast

The pollen data of the Gietsenveentje sequences were
combined with data from the literature. in order to
construct a model of the Neolithic Occupation Period in
pollen diagrams which is valid for a larger area than only
the Gietsenveentje or the Drenthe Plateau. The aim was
to construct a model of the Neolithic Occupation Period
that would be valid for Pleistocene areas near the North
Sea coast, because these areas are characterized not only
by roughly similar geological and edaphic conditions,
but also by finds of the same archaeological cultures.
The diagrams of the Gietsenveentje have formed the
basis for the model. Furthermore, other diagrams from
the province of Drenthe and diagrams from northwestern
Germany (Siedlungskammer Flogeln) were incorporated
(see paragraph 5). Now first the calibrated “C dates of the
boundaries of the three phases of the Neolithic Occupation
Period in these diagrams will be compared (fig. 11). The
similarities and differences are discussed below.
NOP-1: The "C dates of the beginning and end of this
phase correspond quite well. The average date

NOP-2:

NOP-3:
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of the beginning in the Gietsenveentje and Eex-
terveldis ca. 4100 cal BC; in Emmererfscheiden-
veen and the diagrams from Siedlungskammer
Flogeln, the phase begins on average ca. 3800 cal
BC. In the Gietsenveentje diagrams, the phase
ends ca. 3450 cal BC; in the other diagrams, it
continues on average until ca. 3000 cal BC.

In all diagrams, this phase starts hundreds of
years before the beginning of the TRB Culture
(fig. 11), which means that it has to be attributed
to the Swifterbant Culture.

The “C dates of the end of this phase are
not unambiguous: in the Gietsenveentje and
Eexterveld, they are on average ca. 2550 cal BC,
while in Siedlungskammer Flogeln they are on
average ca. 1825 cal BC.

In the Gietsenveentje diagrams, phase NOP-2
covers the entire TRB period and a small part of
the EGK/BB period; in the Eexterveld diagram,
it covers the last third part of the TRB period
and a small part of the EGK/BB period; in the
Emmererfscheidenveen and Jagen 20 diagrams,
it falls entirely in the EGK/BB period; in the
three other diagrams from Flogeln, it starts a few
centuries after the beginning of the TRB period
and also covers the entire EGK/BB period. In
Swienskuhle and Fuhrenkamp, phase NOP-2
even extends into the Bronze Age.

This phase could not be identified in diagram
Gieten V-B because of disturbed sediment. In
two diagrams from Siedlungskammer Flogeln,
Fuhrenkamp and Flogeln V, this phase is entirely
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Fig. 12 Model of the Neolithic Occupation period. The grey curve is a five times magnification of the black curves.

absent. The dates of the end of this phase also
vary considerably, between ca. 1800 cal BC in
the Gietsenveentje and as late as ca. 650 cal BC
in Swienskuhle.

In the Gietsenveentje, phase NOP-3 covers
almost the entire EGK/BB period; in Emmer-
erfscheidenveen and in three diagrams from
Flogeln, it begins in the last phase of the EGK/
BB period and extends into the Bronze Age (fig.
11).

It is remarkable that the dates of the zone boundaries,
especially of the zone boundary NOP-2/ NOP-3 and the
end of NOP-3. differ so much. Part of these differences
can be explained by uncertainties in the "“C dates: all phase
boundaries at all locations except for the Gietsenveentje
are based on individual “C dates, most dates even
on extrapolations of individual “C dates. Because of
irregularities in the calibration curve caused by changes
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in the "“C content of the atmosphere, an individual date
often corresponds to a relatively long period in real
calendar years, which makes such a date suitable only
for a global period indication. But even when this is kept
in mind, the differences in the dates of the boundaries of
phase NOP-3 in particular seem too large. This raises the
question whether this phase in the various diagrams is
really the same and caused by the same type of human
interference in the vegetation. At the moment, there are
too few accurate dates of the boundaries of this phase to
answer this question.

Since in the Gietsenveentje all zone boundaries except
for NOP-2/NOP-3 are defined by series of at least three
dates, the Gietsenveentje dates of the zone boundaries
were taken as a starting point for drawing up a model
for the Neolithic Occupation Period in Pleistocene areas
near the North Sea coast, describing the course of selected
pollen curves. Especially those pollen types are included
which are expected to have been most strongly influenced
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Fig. 13 ‘
Indication of the area for which the
model of the Neolithic Occupation
Period is valid.

P~

by human interference in the vegetation. Compared to the
simplified pollen diagrams of fig. 4, two pollen types are
omitted: Fraxinus excelsior and Calluna vulgaris. The
changes in the pollen values of Fraxinus excelsior during
the NOP are so slight that it is useless to include this pollen
type in the model. Calluna vulgaris, clearly a regional
pollen type in the diagrams of the Gietsenveentje and
Eexterveld, shows very high and irregular values in the
diagrams of the large raised bogs of southeastern Drenthe
and in most diagrams of Siedlungskammer Flogeln, indica-
ting that at these locations it is a local pollen type. With
the help of a large number of “C dates, especially from the
Gietsenveentje, the various phases of the NOP are linked
to archaeological cultures. The model is shown in fig. 12.
It is evident from this figure that the boundaries of the
Neolithic Occupation Phases do not always coincide with
those of the cultures. Yet it is noteworthy that the bounda-
ry which is most accurately dated in the Gietsenveentje,
namely NOP-1/NOP-2, almost exactly coincides with
the Swifterbant/TRB transition. The beginning of NOP-
1 is also dated quite accurately, but this date seems not
to coincide with any boundary between phases of the
Swifterbant Culture. As already indicated above, the NOP-
2/NOP-3 boundary and the end of NOP-3 are dated far less
closely. It is most likely that in the northern Netherlands,
phase NOP-3 coincides with the EGK/BB period. In

northwestern Germany, phase NOP-2 also seems to cover
the largest part of the EGK/BB period, while phase NOP-
3 does not start until the end of the EGK/BB period and
extends into the Bronze Age (fig. 11). It is certain that
more “C dates are needed to determine the boundaries
of phase NOP-3 and the correlation of this phase with
archaeological cultures. The area to which the model of
fig. 12 applies, is indicated in fig. 13. When any particular
diagram from this area is considered, deviations from
the model of course will always be found. But in general,
the trends as described in the model can be recognized in
almost every diagram from the area in fig. 13.

9. Comparison with the “classical” diagrams of
Iversen and Troels-Smith

Now that a model of the Neolithic Occupation Period is
defined for pollen diagrams from Pleistocene areas near
the North Sea coast, this model can be compared with
the Iversen and Troels-Smith occupation phases which
are distinguished by KALIS & MEURERS-BALKE
(1998; 2001) in pollen diagrams from the western Baltic
(northeastern Germany, eastern Denmark and southern
Sweden). Fig. 14 shows simplified versions of the
original pollen diagrams by Iversen and Troels-Smith,
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Fig. 14 Two simplified pollen diagrams of the original Danish sequences used by Iversen and Troels-Smith for the
construction of their respective models of Neolithic occupation: Ordrup Mose, a filled-up bay in the northern city area of
Copenhagen, and Aamosen, a raised-bog area in the western part of Zealand. Various Iversen and Troels-Smith occupation
phases, distinguished by KALIS & MEURERS-BALKE (1998), and corresponding “C dates are indicated. The 4C dates are all
extrapolated dates from dated pollen sequences from eastern Holstein (see KALIS & MEURERS-BALKE 2001).
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with updated phase indications and (extrapolated) dates
added by Kalis & Meurers-Balke. In the diagram of
Aamosen, the first phase of human activity, Troels-Smith-
PREFACT phase A, begins as early as 5000 cal BC,
which is approximately 1000 years before the “classic™
Ulmus decline. Phase NOP-1 in diagrams of Pleistocene
areas near the North Sea coast has some affinity with
the Troels-Smith-PREFACT phases and with Iversen-
PREFACT phase 1 in diagrams of the western Baltic.
However, a major difference is that in Pleistocene areas
near the North Sea coast, the “classic” Ulmus decline
occurs at the beginning of phase NOP-1, while in the
western Baltic, the “classic” Ulmus decline occurs
approximately halfway along Iversen-PREFACT phase
1, which is completely after the Troels-Smith-PREFACT
phases. These various phases were caused by comple-
tely different cultures: phase NOP-1 is attributed to the
Swifterbant Culture; the Troels-Smith-PREFACT phases
are correlated with the Ertebglle Culture (5100-4100 cal
BC), and Iversen-PREFACT phase 1 correlates with the
Early Neolithic TRB Culture (4100-3400 cal BC), an
early farming culture which has not been demonstrated in
the northern Netherlands and northwestern Germany. A
conclusion must be that quite different cultures in different
areas and in different periods may cause similar pollen
pictures. In spite of the difference in cultures, the Ulmus
decline occurs contemporaneously both in Pleistocene
areas near the North Sea coast and in the western Baltic,
namely around 4000 cal BC.

Kalis & Meurers-Balke correlate [versen-PREFACT
phase 2 with the last part of the Early Neolithic TRB and
with the first part of the Middle Neolithic TRB (3400-
3150 cal BC). The pollen picture of this phase is characte-
rized by low values of Ulmus and Tilia and relatively
high values of the culture-indicator types. Phase NOP-2
in diagrams of Pleistocene areas near the North Sea coast
has some affinity with Iversen-PREFACT phase 2 in
diagrams of the western Baltic. Both phase NOP-2 and
the latter and major part of Iversen-PREFACT phase 2 are
associated with strongly related cultures: the West Group
and the North Group of the Middle Neolithic Funnel
Beaker Culture (TRB), respectively.

Iversen-PREFACT phase 3 is correlated by KALIS
& MEURERS-BALKE (2001) with the last part of the
Middle Neolithic TRB (3150-2900 cal BC). The pollen
picture is characterized by small increases in Ulmus,
Tilia and Fraxinus and a decrease in Gramineae and
the culture-indicator types. Phase NOP-3 in diagrams
of Pleistocene areas near the North Sea coast has some
affinity with Iversen-PREFACT phase 3 in diagrams of
the western Baltic. A difference is that in phase NOP-
3, Ulmus, Tilia and Fraxinus remain constant, while in
Iversen-PREFACT phase 3, these taxa increase. Clearly,
these two phases were caused by different cultures: phase
NOP-3 by people of the Single Grave Culture (EGK), the

Bell Beaker Culture (BB) and possibly the Bronze Age,
and Iversen-PREFACT phase 3 by the Middle Neolithic
TRB.

10. The agricultural economies of the Neolithic
cultures on the Drenthe Plateau

Combining the model of the Neolithic Occupation Period
proposed in paragraph 8 with data more directly related
to archaeology may finally lead us to a more complete
picture of the agricultural economies of the first farming
cultures on the Drenthe Plateau. Yet it is not justified to
speak of “the™ agricultural economy of the Swifterbant
Culture or the TRB Culture. The concluding remarks in
the following primarily apply to the Drenthe Plateau,
and most probably also to areas with comparable geo-
morphological and edaphic conditions in northwestern
Germany. For each phase of the Neolithic Occupation
Period, observed phenomena will be interpreted in terms
of archaeology.

Phase NOP-1: 4050-3450 cal BC, Swifterbant
Culture (Middle and Late Phase)

On the Drenthe Plateau, the first signs pointing to
agriculture appear in the pollen diagrams around 4050
cal BC. Apparently, agriculture was introduced on the
Drenthe Plateau by people of the Swifterbant Culture.
The pollen picture has some affinity with the occupation
phase as described by Troels-Smith for Denmark and
Switzerland. Troels-Smith explained his occupation phase
by the leaf-foddering theory. He linked stable feeding with
the use of leaves as fodder for livestock. The possibility
of leaf foddering and possibly stable feeding has to be
considered for the Drenthe Plateau.

Not many changes are observed in the regional tree
pollen values in this period, except for a gradual decline
of Ulmus and an increase in 7ilia and Quercus. As already
stated, the Ulmus decline in this area was probably caused
mainly by human interference in the vegetation. Because
most other tree percentages remain constant, it seems that
Ulmus trees were used selectively by the first farmers. It is
possible that the trees were pollarded, and that the leaves
and branches were fed to the cattle. Another possibility
is that the cattle, which was allowed to roam freely,
predominantly consumed the tasty young shoots of Ulnus
in the natural and man-made open spaces, thus preventing
the regeneration of this tree. In my opinion, the increase
in 7ilia in this phase can also be attributed to activities
of the first farmers. It has already been noted by several
authors (VAN ZEIST 1959; GROENMAN-VAN WAAT-
ERINGE 1992; KALIS & MEURERS-BALKE 1998)
that different tree species react differently to the practice
of pollarding. Ulmus would suffer most severely, while
Fraxinus and Tilia would take advantage of the situation:
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when it is assumed that the branches were cut every 3-4
years, Ulmus would not be able to flower in the interve-
ning period, in contrast to Fraxinus and Tilia, species
which regenerate much faster than Ulmus. In the pollen
diagrams of the northern Netherlands and northwestern
Germany, a pronounced maximum of 7i/ia is found in this
phase, while Fraxinus remains more or less constant (fig.
4).

S.T. ANDERSEN (1988; 1992b) found pronounced
Tilia maxima in two diagrams from very small hollows in
eastern Denmark. He obtained a picture of local changes
in the vegetation. The 7i/ia maxima were accompanied by
a decrease in all other trees. His explanation for the local
Tilia maxima is that all trees were felled except for the
Tilia trees, which were maintained for the harvesting of
leaf-fodder. The now freestanding 7ilia trees could flower
far more abundantly than they could in the dense Atlantic
forests. IVERSEN (1960, note 11) already established
that especially under favourable light conditions, 7ilia is
a great pollen producer; in dense forest, however, flowe-
ring of 7ilia is greatly reduced. The 7i/ia maximum in the
diagrams from the northern Netherlands and northwestern
Germany seems to point to a more open forest. Possibly,
the (freestanding?) 7ilia trees were pollarded for fodder.
The Tilia trees could also have been maintained for bee-
keeping and the making of rope from the bark.

In historical times, the system of leaf lopping has
always been closely connected with the system of forest
grazing: forest grazing was used to feed the cattle in
summer, while leaf lopping served to feed the animals in
winter. At the end of summer, the deciduous trees would
be lopped and the leaves dried for use as winter fodder
(BURRICHTER & POTT 1983).

TROELS-SMITH (1954; 1960) explained his
occupation phase by assuming that the cattle were fed
exclusively on leaves. Low values of Gramineae and
Plantago lanceolata in his opinion pointed to the absence
of pastures. As argued by GROENMAN-VAN WAAT-
ERINGE (1986; 1992) it is very unlikely that cattle were
fed exclusively on leaf fodder: cattle are grazers and not
browsers. This means that cattle must have their major
food intake from grass. Leaves can only be used as a major
food source for short periods of time, or be a supplement
to the staple fodder. These facts make Troels-Smith’s
explanation for his occupation phase unconvincing. In
his own diagram from Aamosen (fig. 14), a clear increase
in Gramineae is observed in the Troels-Smith occupation
phase; in many diagrams from the northern Netherlands
and northwestern Germany, increasing values of
Gramineae and Plantago lanceolata are observed during
phase NOP-1, which is characterized by a pollen picture
resembling the Troels-Smith occupation phase. These
observations suggest that in these areas, this phase did
see some kind of grass-rich vegetation, most probably
woodland pasture. This situation can be compared to
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that in Switzerland, where TROELS-SMITH (1984)
and RASMUSSEN (1990; 1993) convincingly demon-
strated on the basis of macroscopic analysis that fodde-
ring took place in the Neolithic. The animals were held
inside the settlements, in some kind of byre, during the
winter. The fodder consisted of twigs and leaves. Howe-
ver, in contrast to northwestern and northern Europe,
where in the Neolithic herb pollen values of more than
10% are often reached, in Switzerland the values of herb
pollen and particularly Gramineae remain below 10%
throughout the Neolithic (RASMUSSEN 1990, 76). In
the Swiss Neolithic, open areas with grass must have been
very limited. Apparently, leaf foddering was practised on
a far larger scale here than in northwestern and northern
Europe. This is in agreement with the observation by
BURRICHTER & POTT (1983) that in mountain districts
there is more need for leaf foddering in winter than in
maritime regions, because of the shorter growing season
and the longer and heavier snow cover.

It must have been very difficult to harvest leaves of
Ulmus and Tilia selectively in the dense Atlantic forests,
because most leaves grew in the tops of the trees, and the
trees lacked lateral branches. Therefore [ assume that if the
technique of leaf foddering was applied in phase NOP-1
by people of the Swifterbant Culture, this was done only
in combination with small-scale woodland pastures.
Especially leaves and twigs of Ulmus and 7ilia must have
been harvested; a recovered bundle of Ulmus twigs at the
Swifterbant site S3, probably intended as fodder, supports
this theory (CASPARIE et al. 1977, 54). Possibly, the
woodland pastures were created by the felling of trees
which were not used for pollarding. There is no indication
at all that burning was used in this phase to create open
spaces in the forest.

In pollen diagrams from Pleistocene areas near the
North Sea coast, Cerealia-type pollen grains are first
found at the very beginning of phase NOP-1, which is
ca. 4050 cal BC (Eexterveld, Swienskuhle, see fig. 4).
In the Gietsenveentje diagrams, grains of Cerealia-type
do not appear until around 3500 cal BC. Triticum sp. and
Hordeum group are more or less equally represented.
Apart from the role of cereals in the human food supply.
the remains of these plants were possibly used as winter
fodder beside leaves and twigs. The date of 4050 cal BC
has to be considered as a terminus ante quem for the
introduction of cereal crops in Pleistocene areas near the
North Sea coast. The date is more or less in agreement
with the data published by BRINKKEMPER et al.
(1999), who deemed the incorporation of crop plants into
the subsistence strategy of the Swifterbant Culture to have
taken place around ca. 4200 cal BC at the earliest.

As already indicated, the pollen picture of phase NOP-
1 displays similarities both with Troels-Smith-PREFACT
phases A and B, associated with the Ertebelle Culture,
and with Iversen-PREFACT phase 1, caused by the Early
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Neolithic TRB, in northeastern Germany and Denmark
(KALIS & MEURERS-BALKE 1998). In archaeological
terms, the Ertebelle Culture and the (early) Swifterbant
Culture do not show many similarities, but certain parallels
in their pottery show that there is indeed a relationship
of some kind between the Early Neolithic TRB and the
(late) Swifterbant Culture (RAEMAEKERS 1999, 166).
Madsen (1990) described the agricultural economy of
the Early Neolithic TRB in Denmark as adaptive to the
environment, resulting in only minor interference with
nature; it was a system that required a dispersed and
mobile society. I believe the same description also applies
to the Swifterbant Culture in the northern Netherlands and
northwestern Germany.

Phase NOP-2: 3450-2600 cal BC, TRB Culture

It was already concluded from macroscopic remains
found in Swifterbant and TRB contexts that crop cultiva-
tion and stock keeping played a far more important role
in the subsistence strategy of the TRB Culture than they
did in that of the Swifterbant Culture. This picture is
confirmed by the phases attributed to these respective
cultures in pollen diagrams from Pleistocene areas in the
northern Netherlands and northwestern Germany. The
TRB Culture can be considered the first fully agrarian
culture on the Drenthe Plateau.

In the pollen picture, a clear decline of 7ilia attracts
attention. This 7ilia decline is particularly pronounced in
the diagrams from northwestern Germany (fig. 4f-g); it
is often accompanied by a decline of Quercus. BEHRE
& KUCAN (1994) interpreted these phenomena as large-
scale forest clearings, especially for the purpose of forest
grazing. S.T. ANDERSEN (1988; 1992a) also found
a Tilia decline at the beginning of the Middle Neolithic
TRB in eastern Denmark. According to S.T. Andersen,
leaf lopping of 7ilia was discontinued and the tree was
suppressed to remove its shade (S.T. ANDERSEN 1988,
402). The forests with 7ilia were replaced by open secon-
dary forests dominated by Cory/lus, which were maintained
by the farmers for browsing and grazing by cattle or sheep.
In the northern Netherlands and northwestern Germany,
however, no evidence for such secondary forests is found
in the TRB period. Here, more intensive clearances may
well have been responsible for the 7ilia decline: it seems
that the cattle were now for the larger part fed on grass
instead of leaves. The possibly freestanding 7ilia trees,
which had been used for pollarding or shredding, might
have been cleared by the TRB farmers to eliminate their
shade.

Maximum values of Preridium and a small increase
in charcoal values possibly point to the use of burning
for forest clearance (IVERSEN 1949). A number of
pollen samples taken under barrows in Drenthe almost
exclusively consist of charcoal particles. Apparently, the
local vegetation was destroyed by fire shortly before the

barrow was constructed (CASPARIE & GROENMAN-
VAN WAATERINGE 1980, 60). However, the use of
fire for clearing forest was not very widespread among
the TRB farmers on the Drenthe Plateau; in northwestern
Germany, BEHRE & KUCAN (1994) also failed to
find clear indications for burning in this period. This
seems to be different from the situation in northeastern
Germany, Denmark and Sweden, where fire was more
commonly used in the TRB period (IVERSEN 1949; S.T.
ANDERSEN 1988; 1992a; 1992b; BERGLUND 1991;
KALIS & MEURERS-BALKE 1998). In these areas,
nearly always maximum values of Betula are found in
the Middle Neolithic TRB period, which are generally
connected with the use of fire; such a Befu/a maximum is
completely absent in pollen diagrams from northwestern
Germany and the northern Netherlands. Apparently the
slash-and-burn method of clearing forest for agricultural
land was not commonly used in the TRB period in
Drenthe. It is more likely that the forest was cleared by
felling and/or girdling.

Another question that can be asked concerning agri-
cultural methods in the TRB period, is: Was shifting
cultivation applied, or were the fields more permanent?
There has been a lot of discussion about this topic among
palynologists and archaeologists (for example ROWLEY-
CONWY 1981; GROENMAN-VAN WAATERINGE
1979). Like MIDGLEY (1992, 386), I believe it is very
difficult or even impossible to answer this question by
means of pollen analysis alone. Other types of evidence
are necessary, preferably including findings from experi-
mental archacology (see for example MEURERS-
BALKE & LUNING 1990).

On fertile loess and clay soils, fields could have been
cultivated for fairly long periods without interruption.
It was demonstrated by experiments by MEURERS-
BALKE & LUNING (199" on loess soils in Germany,
that even on permanently cultivated fields, a heavy weed
flora could develop among the cereals; very intensive
weed control seemed to be necessary. This weed flora
consisted especially of weed species of the forest and
of forest margins. On the sandy, less fertile soils of the
Drenthe Plateau, however, different conditions prevailed:
after 3-5 years of cultivation, the soil was already exhau-
sted, and a fallow period of 10-15 years was necessary
before the field could be used again. During such a long
fallow period, the ground became penetrated by roots
of weeds to such an extent, that an ard could not break
up the soil (FOKKENS 1982). Probably it was easier
to clear a new plot of forest for new fields, than to try
removing the roots of weeds from the former fields: the
undergrowth of the Atlantic forests was composed of
shrubs and especially herbs which rooted only shallowly
in the loose forest soil, so that it must have been easy to
remove them with an ard after felling and maybe burning
the trees (GROENMAN-VAN WAATERINGE 1979).
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In the experiments of MEURERS-BALKE & LUNING
(1990) in Stellario-Carpinetum forests on loess soils, it
seemed quite difficult to plough the forest soil with an
ard, because the ard often caught on thick tree roots.
However, when the ploughing was regularly repeated, it
became increasingly easy, because the root network was
progressively destroyed. In the opinion of GROENMAN-
VAN WAATERINGE (1979), no specific arable weed
associations could develop when newly created fields were
used only for a period of 2-3 years. However, the results
of the experiments by MEURERS-BALKE & LUNING
(1990, 88) point in another direction: after harvesting,
the fields became totally overgrown with weeds within
a few weeks (!). It is clear that with the present state of
knowledge, it cannot be decided whether the fields in
the Neolithic were cultivated only briefly or on a more
permanent basis. This study has demonstrated that in
TRB times the larger part of the Drenthe Plateau was still
covered by a relatively dense forest (see fig. 9). Without
deciding between shifting cultivation or permanent fields,
it can only be remarked that there was enough forest left
for the TRB farmers to practise shifting cultivation for
hundreds of years, even if they should clear the forests
on the more fertile soils of the till ridges (BAKKER &
GROENMAN-VAN WAATERINGE 1988). BEHRE &
KUCAN (1994, 149) conclude from the fairly constant
values of pollen types pointing to arable farming in the
pollen diagrams of Siedlungskammer Flogeln during the
TRB period, that the fields were shifted only slightly, or
possibly even were permanent.

The small decrease in tree pollen and the increase
in Gramineae, Ericaceae and the culture-indicator types
demonstrate the presence of more open areas than in
the preceding phase. Since Cerealia-type displays a far
smaller increase than Gramineae, Plantago lanceolata
and Rumex acetosa, it is probable that most of the newly
created treeless areas were used for keeping livestock.
The increased importance of stock keeping in the Middle
Neolithic TRB period has already been emphasized by
several authors (IVERSEN 1941; VAN ZEIST 1959;
MADSEN 1990; KALIS & MEURERS-BALKE 1998).
The wooden fence with cattle locks excavated near Anloo
(only a few kilometres from the Gietsenveentje) shows
that the TRB farmers separated the settlement and arable
land from areas where the livestock were allowed to graze
(WATERBOLK 1960; HARSEMA 1982; JAGER 1985).
We should imagine the open spaces in the Atlantic forests
created by the TRB farmers as a mosaic of arable fields
in use, abandoned arable fields which served as (winter?)
pasture and permanent grazing.

The pastures were probably in part woodland pastures.
However, there is a clear link between canopy cover and
grass yields: only with a reduction of canopy cover to
less than 50% will the grass yields increase significantly
(GROENMAN-VAN WAATERINGE 1986; 1993).
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Therefore, the increasing Gramineae values in the pollen
diagrams of this phase to my mind point either to treeless
pastures or to very open woodland pastures. Given the
relatively small increase in Cerealia-type compared to
phase NOP-1, the use of cereals in the food economy
had not much increased. Finds of macroscopic remains
in northwestern Germany suggest that Hordeum was the
commonest cereal in the TRB West Group (HOPF 1961).
Hordeum is well suited to cultivation on the varied lowland
soils and is more resistant to cold than 7riticum. These are
the most likely reasons for its increased popularity during
the later TRB (MIDGLEY 1992, 366). However, this is
not confirmed by the finds of Cerealia-type pollen in the
Gietsenveentje diagrams: Hordeum and Triticum are more
or less equally represented in the TRB period.

The beginning of phase NOP-2 is marked by an
expansion and alteration of the agricultural economy
in the sense that the adaptive strategy was changed to a
manipulative one: relatively large areas of land were
made suitable for livestock grazing (cf. MADSEN 1990).
Nevertheless, farming settlements were widely scattered
and farming still was of an extensive nature.

Phase NOP-3: 2600-1770 cal BC, EGK/BB Culture
The TRB Culture was followed by the EGK and BB
Cultures. The phase in the pollen diagrams which
represents these two cultures is characterized by a
temporarily decreased pressure on the vegetation, which
is especially evident from the constant or even slightly
decreasing herb pollen values. This phase has affinity
with the “regeneration phase” in pollen diagrams from
northeastern Germany, eastern Denmark and southern
Sweden. In these areas, the “regeneration phase™ is often
dominated by Corylus. Generally this is explained as the
presence of coppice woods with predominantly Corylus
(GORANSSON 1988b). The following use of the
coppice woods can be imagined: leaves and twigs were
cut as winter fodder for the livestock, hazelnuts were
gathered for human consumption and larger twigs were
used for wattle. According to GORANSSON (1988b) this
so-called “regeneration phase’ does not really represent a
decreasing influence of the farmers on the vegetation, but
rather a more efficient use of the landscape, with a more
intensive use of smaller areas.

Is there also evidence for coppice woods in this phase
in the pollen diagrams from the northern Netherlands and
northwestern Germany? In two Gietsenveentje diagrams,
an increase in ca. 5% of Corylus is observed in this phase;
in the diagrams from southeastern Drenthe, relatively high
values of Corylus are found: in northwestern Germany,
however, no higher Corylus values are observed in this
phase. BURRICHTER (1969) has indicated two possible
interpretations of a Corylus increase in pollen diagrams:
a. a Corylus increase on sandy soils generally points to

decreasing human influence on the vegetation: in pe-
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NOP phase, dates and | Characteristics of the agricultural economy
culture
clearance by felling and/or girdling, not by burning
harvesting of leaves and twigs, especially of Ulmus and Tilia, and use of remains of cereal plants
NOP-1 to feed livestock in winter
4050-3450 cal BC
Swifterbant Culture small-scale woodland pasture with Gramineae, Plantago lanceolata and Rumex to feed livestock
In summer
small-scale cultivation of cereals: Hordeum sp. as well as Triticum sp.
larger part of primeval forests untouched
diminishing use of leaves and twigs for fodder: use of grass for fodder in summer, use of heather
for fodder in winter
use of shifting cultivation, but with a limited use of fire
NOP-2
3450-2600 cal BC increasing treeless areas and areas with woodland pasture, used particularly for livestock grazing
TRB Culture
small-scale cultivation of cereals: Hordeum sp. as well as Triticum sp.
increasing areas of exhausted, abandoned fields
major part of primeval forests still untouched
decreased human pressure on the vegetation
possible presence of small-scale Corylus coppice woods; the Corylus leaves and twigs were used
as winter fodder
NOP-3
2600-1770 cal BC abandonment of areas with woodland pasture
EGK/BB Culture
intensively grazed (and fertilized?) open areas which covered a smaller area than in the preceding
phase
ever-increasing area of abandoned fields: these change partly into secondary woodland, partly
into heathfields
major part of primeval forests still untouched
Table 2 Characteristics of the agricultural economies of Neolithic cultures on the Drenthe Plateau.
riods poor in settlements, its former biotopes became arable farming, were not too intensively used for
available again, and it could increase considerably, woodland pasture, Corylus could increase consider-
because for this pioneer species the growing condi- ably because of the favourable light conditions.

tions were much better than in a closed forest;

a Corylus increase on moist, loamy soils generally ~ The conclusion is that a Corylus increase can point to
points to increasing human influence on the vegeta-  increasing as well as decreasing human influence on
tion: when these soils, which were not suitable for ~ the vegetation. The relatively small Corylus increase
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observed in certain diagrams from Drenthe certainly does
not automatically point to the presence of coppice woods.
It may also be caused by the abandonment of woodland
pastures by the EGK and BB people. All in all, I subscribe
the view of GROENMAN-VAN WAATERINGE (1992,
20) that there is no direct evidence for coppicing practices
in the Dutch Neolithic and Bronze Age. The shifts within
the tree pollen are simply too slight to reflect a change to a
form of woodland management based on coppicing.

In the Gietsenveentje diagrams, a small decrease is
observed in the values of Gramineae and the culture-
indicator types (fig. 4a-c). As we have seen, this is
generally explained in terms of decreased pressure of
man on the vegetation. However, GROENMAN-VAN
WAATERINGE (1993) has demonstrated, on the basis of
grazing experiments and surface samples, that continuous,
intensive grazing results in a decrease in grass pollen
production and a pollen picture which appears to reflect
a closed forest cover! Following this reasoning, there
is a possibility that the decreasing Gramineae values in
this phase point to (locally?) increased grazing pressure.
Unfortunately, nothing is known about the density of
habitation of the TRB, EGK and BB Cultures in Drenthe;
there seems to be a tendency towards more concentrated
habitation in the EGK/BB period (oral comm. J.N.
Lanting). This is in agreement with the generally accepted
interpretation of the pollen picture of the EGK and BB
periods, which assumes a decreased pressure of man on
the vegetation compared to the TRB period. WIETHOLD
(1998, 267) attributed the decrease in herb pollen,
especially Gramineae and culture-indicator types, in the
EGK phase in pollen diagrams from eastern Schleswig-
Holstein (northeastern Germany) to a marked population
decrease and the end of the economic system of the TRB
Culture.

The decrease in Gramineae and the culture-indicator
types possibly also points to the ongoing exhaustion of
soils, resulting in increasingly large areas that became
useless for crop cultivation and in a later stage even for
grazing. However, soil exhaustion is generally indicated
by an increase in Calluna vulgaris. In phase NOP-3 of
the various diagrams of the northern Netherlands and
northwestern Germany, little if any increase in Calluna
vulgaris is found. The last stage in the process of ex-
haustion is the forming of driftsand, which has been
found in EGK-dated layers in a few sequences from the
Drenthe Plateau (MOOK-KAMPS & VAN ZEIST 1987;
CASPARIE 1992). In this period, driftsand was certainly
not formed on a large scale, but only very locally.

Phase NOP-3 is marked by people moving into
much larger and more permanent settlement units. The
agricultural economy changed from an extensive to a
more intensive one: the utilisation of nearby resources was
mtensified, while more distant resources were dropped
(cf. MADSEN 1990). Most probably, livestock were
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grazed on cleared land directly associated with the large
settlement sites, and less in woodland pasture. The more
intensive use of a smaller area would have necessitated
the use of some kind of fertilizer.

The above-mentioned characteristics of the agricultural
economies of Neolithic cultures on the Drenthe Plateau
are summarized in table 2.

11. The spread of agriculture

The occupation phase associated with the Swifterbant
Culture in pollen diagrams of the northern Netherlands and
northwestern Germany (phase NOP-1) not only resembles
the occupation phases of the Ertebelle Culture and the
subsequent Early Neolithic TRB in pollen diagrams of
northeastern Germany, Denmark and Sweden (Troels-
Smith-PREFACT phases A/B, Iversen-PREFACT phase
1), but also the occupation phase of the Rossen Culture in
pollen diagrams of the loess zone (KALIS & MEURERS-
BALKE 1988; 1998). The finds of Rdssen-type adzes
in both Swifterbant and Ertebelle contexts are evidence
for the presence of fairly intensive contacts between the
Rossen Culture and these two cultures. The same time
also saw the spread of knowledge about agricultural
methods, which initiated the process of Neolithization
in the north (KALIS & MEURERS-BALKE 1998, 20).
It is interesting to compare the spread of agriculture, in
space as well as in time, by the Swifterbant Culture and the
Erteboelle Culture. They obtained their knowledge from
the same source: the Rgssen Culture of the loess areas, but
the process of diffusion seems to be somewhat different.
Let us first consider the Ertebelle Culture. In Denmark
and southern Sweden, no macroscopic remains from
Ertebelle contexts pointed to cereal cultivation or stock
keeping (S.H. ANDERSEN 1998); in pollen diagrams
from these areas, the Troels-Smith occupation phase
clearly points to small-scale agriculture in Ertebelle times
(KOLSTRUP 1988; GORANSSON 1988b; KALIS &
MEURERS-BALKE 1998). In eastern Holstein, cattle
bones were found which were dated to ca. 4850 cal BC,
which is definitely within the Ertebelle period (HARTZ et
al. 2000, 136). This date more or less tallies with dates of
the beginning of the Troels-Smith occupation phase in the
pollen diagrams (KALIS & MEURERS-BALKE 1998).

This evidence shows that agriculture spread from the
loess zone to the north, first reaching eastern Holstein
around 4850 cal BC, then Denmark and finally Sweden.
Because the situation in Denmark and Sweden is still not
entirely clear, it is not possible to say how long it took for
agriculture to spread from the loess zone to Sweden.

My Ph.D. thesis (R. BAKKER 2003) and some other
recent studies (e.g. GEHASSE 1995; RAEMAEKERS
1999; BRINKKEMPER et al. 1999) have shed new light
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on the spread of agriculture in the small country of the
Netherlands. “C Dating of macroscopic remains from the
wetland sites in the western and central Netherlands has put
the earliest evidence for stock keeping at ca. 4750 cal BC
and the earliest evidence for crop cultivation at ca. 4200
cal BC (RAEMAEKERS 1999, fig. 5.1). The beginning
of phase NOP-1 in pollen diagrams from the Pleistocene
sandy areas in the northern Netherlands is dated to ca. 4050
cal BC. In phase NOP-1, evidence for crop cultivation as
well as stock keeping was found. This seems to indicate
that agriculture was adopted somewhat earlier by the
wetland communities than by the upland communities. It
is not possible to draw definitive conclusions on this point
until upland sites of the Swifterbant Culture are found with
Macroscopic remains.

However, it is quite plausible that, as in the case of
the Ertebelle Culture, the use of agriculture spread from
the Rossen Culture on the loess soils first to the nearby
wetland areas in the western and central Netherlands, and
only in a later stage to the upland areas in the northern
Netherlands, which are at a greater distance.

Thus the Réssen Culture seems to be responsible for
the people of the Ertebelle and Swifterbant Cultures first
encountering agriculture. But it was only in the period of
the Michelsberg Culture, which extended its habitation
area between 4100 and 4000 cal BC from the loess soils to
nearby sandy soils, that agriculture considerably gained in
importance in the Ertebelle and Swifterbant communities,
to become an inextricable part of their way of life. In the
Netherlands, the expansion of the Michelsberg Culture
is roughly contemporaneous with the oldest cereal finds
in a Swifterbant context (RAEMAEKERS 1999, 191),
while in eastern Holstein and Denmark this expansion is
connected with the transition from the Ertebelle Culture
to the Early Neolithic TRB (HARTZ et al. 2000).

Given the current state of knowledge, it seems that
in eastern Holstein the transition to agriculture occurred
somewhat earlier than it did in the Netherlands, namely
around 4850 cal BC, against 4750 cal BC at the earliest in
the wetland areas of the Netherlands. In both the Ertebelle
Culture and the Swifterbant Culture, the Neolithic ele-
ments appear to have been incorporated gradually into the
subsistence strategy.
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