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Summary

Within the framework of a multi-disciplinary research project at Ghent University, geophysical
survey and coring was undertaken to map the palaeolandscape in order to gain more insight in
the choice of settlement location by prehistoric man. The continued research in the area of the
Moervaart palaeolakerevealed that part of the northern bank of the palaeolake at Moerbeke and
Klein-Sinaai became covered with aeolian sands, on top of which Final Palaeolithic surface sites
were found. To the south of the palaeolake, at Daknam, a palaeochannel of the Durme river was
mapped. At all research locations, samples were taken for dating purposes and for geomorpholo-
gical and palaeo-ecological analyses.
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1. Introduction

Past three years, comprehensive research took place in the area of the Moervaart pa-
laeolake, between Wachtebeke and Stekene (Eastern-Flanders, Belgium) in the frame-
work of the multi-disciplinary project “Prehistoric settlement and land-use systems in
Sandy Flanders (NW Belgium): a diachronic and geoarchaeological approach” at Ghent
University. This article includes a further update on the fieldwork reported in two previ-
ous editions of Notae Praehistoricae (Bats et al., 2009; Bats et al., 2010) and some prelimi-
nary results.

2. Research aims

The general aims of the research project have been discussed in previous editions (Bats et al.,
2009; Bats et al., 2010). The fieldwork presented here concentrates on two research to-
pics within the project. Firstly, the clustered presence of Final Palaeolithic Federmessersites
along the northern bank of the Moervaart palaeolake is examined. Furthermore, the
detailed reconstruction of the palaeoriver system that crosses the study area is taken on.
Therefore, three research areas were selected for fieldwork: (i) Klein-Sinaai - Boudelo,
near the eastern extension of the palaeolake, (ii) Moerbeke-Driehoek, located on the great
cover sand ridge Maldegem-Stekene and (iii) Daknam - Daknamse Meersen, located to the
south of the depression (Fig. 1).

2.1 Final Palaeolithic sites

At the northern dry bank of the Moervaart Palaeolake, which coincides with the southern
border of the large cover sand ridge Maldegem-Stekene, several surface sites containing
Final Palaeolithic (Federmesser) lithic artefacts are known (Fig. 2; Crombé et al., 2011;
Crombé & Verbruggen, 2002; Van Vlaenderen et al., 2006). The presence of these Late
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Fig. 1 — Localization map of the three fieldwork
areas: a. Klein-Sinaai - Boudelo, b. Moerbeke-
Driehoek, c. Daknam - Daknamse Meersen.

Glacial sites close to the present surface is remarkable since thick layers of aeolian sands (up
to 2 m) dating to the Younger Dryas have been deposited on top of the Allered surface in
the area e.g. at the nearby sites of Wachtebeke-Heidebos (Bats et al., 2010; Derese et dl.,
2010) and Rieme-Noord (Bos & Verbruggen, 2011). It is unclear why such deposits seem
to be lacking near the northern bank of the palaeolake as the Federmesser sites are found
on or near the present surface. However, at one location, Klein-Sinaai - Boudelo, several
Final Palaeolithic lithic concentrations were found in situ during rescue excavations of the
medieval abbey - in 1971 (Vanmoerkerke & De Belie, 1984). Although many artefacts were
found ex situ, at least five lithic concentrations were found in situ at a depth of maximum
0.5 m within the cover sand deposits. Some Late/Final Neolithic and Late Mesolithic arte-
facts were also discovered but the vast majority of the lithic finds belongs to a typological
homogeneous group, containing burins, backed points and bladelets, that can be dated to
the Final Palaeolithic (Van Vlaenderen et al., 2006; Vanmoerkerke & De Belie, 1984).

In order to assess whether there is still a potential to find similar covered Federmesser sites
along the southern edge of the great ridge Maldegem-Stekene it was decided to organize
further fieldwork. First more insight into the genesis of the transition zone between
the sand ridge and the lake was needed. To investigate this, the location of Moerbeke-
Driehoek was chosen because of the presence of a surface site discovered by Luc Van
Vlaenderen in 1990 (Van Vlaenderen et al., 2006). The Final Palaeolithic dating of at least
part of the surface finds is based on the presence of several burins and backed points and
the usage of typical raw material (‘black’ flint). The site is located directly at the border
of the palaeolake, on a (hardly visible) small, elongated sand ridge at the southern border
of the great ridge. Today, the palaeolake and the sand ridge are separated by the (sub)
recent Moervaart canal.

2.2 Palaeochannels at the Kale/Durme river

The third focus area for fieldwork is Daknam - Daknamse Meersen, a nature reserve area
within the alluvial plain of the Durme river. It is generally assumed that the palaeorivers
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Fig. 2 - Localization on the DEM of the Final Palaeolithic (surface)
sites in the eastern part of the Moervaart palaeolake area. The site
of Moerbeke-Driehoek lies on top of a smaller aeolian sandridge.

of the Kale and Durme were connected but this still has to be confirmed. In the past,
sequences of the Kale and Durme palaeoriver shave been analyzed for pollen. Based on
pollen analyses of the Durme palaeoriver, Deforce (2007) places the lowest part (3.65-
3.40 m below present surface [BPS]) of the sampled sequence at this location in the
Younger Dryas period. The Kale palaeoriver was sampled at Vinderhoute, where a pa-
laeochannel of 30 m wide and 6 m deep was found. The base of the peat (4.60 - 4.98 m
BPS) was "C dated at 12,655 + 70 BP (GrN-6062).

More recently and within this project, more sequences of the palaeochannel have been
sampled at three locations. The first two are currently being analyzed (pollen, LOI,
MS) and the last was analyzed for pollen as part of a master’s thesis (Peleman, 2011).
For all three of locations "C dating results are expected in the near future. All presen-
ted sequences display a similar profile, with a dark organic gyttja at the bottom which
is covered with a thick layer of (often strongly decomposed) peat. At two locations,
Wachtebeke-Kalve and Moerbeke-Peerdemeers, the upper 1.5 m of peat was extracted,
probably during the Middle Ages (Peleman, 2011).

Despite the above mentioned palaecoecological data, a good link between these three
locations in the Moervaart Depressionis still needed for a better understanding of the
palaeoriver system. Hence the purpose of the fieldwork at Daknam was to localize a
well preserved and intact sequence of a palaeochannel of the Durme for palaeoecological
study. The location was chosen because at Daknam, a large palaeomeander systemis still
visible in the present landscape and palaeochannels can thus be expected.

3. Methods and techniques

For the reconstruction of the palaeolandscape, three field techniques were combined: (i)
manual coring, (ii) mechanical coring and (iii) geophysical survey. Manual coring was con-
ducted with a 7 cm Edelman auger and/or a 3 cm gouge auger, depending on the sediment.
At the Moerbeke and Daknam site, mechanical Begemann coring took place (see below).
The geophysical surveys were conducted with an electromagnetic induction (EMI) sensor
measuring both the soil apparent electrical conductivity and magnetic susceptibility of four
soil volumes simultaneously (Bats et al., 2009; De Smedt et al., 2011; Saey et al., 2009).
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Fig. 3 - Localization map of

the research sites Klein-Sinaai -
Boudelo and Moerbeke-Driehoek
with localization of the auger
transects corings and excavated
sites; projected on the topo-
graphic map and the DEM.
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3.1 Klein-Sinaai - Boudelo

The palaeolandscape of the area surrounding the old excavation was mapped by means
of manual corings and geophysical survey. An area of approximately 20 ha was surveyed
with the EMI sensor to reveal the palaeotopography of the study area, starting on the
slope of the sand ridge and extending further south over the entire width of the palaeo-
lake. Three north-south auger transects were made near the Final Palaeolithic sites to add
detailed stratigraphical information. Two transects (transect 1 and 2) were set out across
the slope of the cover sand ridge to the border of the lake and one (transect 3) from the
foot of the cover sand ridge deep into the palaeolake.

3.2 Moerbeke-Driehoek

Manual corings were undertaken here to gain more insight in the palaeolandscape. Three
north-south transects were made, one starting at the border of the Moervaart canal to
trace the lake border, and two across the known surface site to evaluate the soil profile.
The manual corings were completed with two mechanical corings, so-called Begemann
corings' (6.6 cm @), to a depth of 6.40 m BPS. The Begemann technique of high quality
continuous corings provides undisturbed samples for palaeoecological, gecomorphological
and dating purposes (Berendsen, 2005; Hissel et al., 2005). The continuous sample is cut
into pieces of 1 m and are stored in a fridge in sealed pvc tubes until further analyses.

Next, a limited archaeological sampling campaign was carried out with a 15 cm Edelman
ina5 x5 m grid. All samples were taken beneath the plough soil into the top of the
C-horizon, with a maximum of two full auger ‘heads’ per sample. The maximum auger
depth reached was 1.22 m BPS.

1 All Begemann corings were executed by Fugro (www.fugro.nl).

Moerbeke “Driehoek”

| Moervaart canal
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3.3 Daknam

As previously described (Bats et al., 2010), a combination of geophysical survey and coring
was applied in this area to find a palaecomeander of the river Durme. Emi survey was con-
ducted in the northern part of the study area, covering a total of approximately 8 ha. A
370 m long transect was set out for manual coring in the northwestern part of the alluvial
zone, from its border to the centre of the palaeolake. Subsequently, the results from the
geophysical survey were checked with manual corings and at one suitable location high
quality Begemann samples (see above) were taken to a depth of 5,40 m BPS for further
analyses.

4. Preliminary results
4.1 Klein-Sinaai - Boudelo

In the palaeolake, the geophysical data showed the morphology of a marshy area, with
occasional small sandy outcrops (Fig. 3). Over the entire width of the palaeolake, organic
sediments and calcareous lake deposits were attested. Surprisingly, these lake deposits
can be traced under the sand ridge. As most of the area around the Final Palaeolithic sites
at Boudelo was destroyed by building activities (and preceding archaeological excavations),
augering transects were set up just east of the Final Palaeolithic sites (Fig. 3), where the
digital elevation model (DEM) shows a lower zone. The excavated sites were situated
between ca. 6.50 and 7.70 m TAW? while the surface level at the location of transect 1
varied between 6.20 and 4.90 m TAW (from north to south).

2 Tweede Algemene Waterpassing: reference height for height measurements in Belgium. O m TAW equals
the average sealevel at low tide in Ostend.
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The soil profile of transect 1 (Fig. 4) shows that this lower zone corresponds with the
presence of lake marl underneath a thick layer of sand deposits. Unfortunately, the soil
profile is not complete as not all cores reached sufficient depth to confirm the presence
of the lake sediments. Often the upper soil was disturbed up to a depth of more than
1 m and contained so much stone debris that manual coring was made impossible. In
other cores, the sandy sediments washed out with the ground water before they reached
the surface.

The second transect (Fig. 5) revealed a palaeochannel with a peaty infilling that cuts
through the lake marl. This lake marl was again found at a depth of 2 m below the cover
sand. The peat in the palaeochannel was heavily decomposed, probably due to later dis-
turbance (or peat extraction?) up to 1.5 m deep. The longer third transect runs through
the shallower part of the palaeolake which is intersected at the south and the north end
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Fig. 5 - Klein-Sinaai - Boudelo, transect 3 (for the legend, see fig. 4).

by (sub)recent ditches; possibly these are connected with the medieval abbey. The loca-
tion of a deeper part in the palaeolake, indicated by a lake marl layer of 1 m thick, and of
a sandy outcrop in the second half of the transect corresponds well with the geophysical
data (Fig. 3).

4.2 Moerbeke-Driehoek

At Moerbeke-Driehoek, access to the field was limited because of the newly sown crops.
Three north-south transects were made, one longer transect (transect 1) and two short
transects (transects 2 and 3). Manual coring was difficult and sometimes even impossible
beneath the ground water level (0.80-1.15 m BPS). Transect 1 (Fig. 6) is 185 m long
and starts at the bank of the present Moervaart Canal, which is a man made (medieval)
canal that runs over the lower sand ridge at the foot of the great sand ridge. Although
deep coring was problematic, in two cores (no. 5 & 6, Fig. 6) a layer of lake marl and
peat (y sand) was found under a thick layer of aeolian sand at a depth of ca. 3.4 m TAW.
This is about the same level as the top of the lake sediments excavated in the trench at
Moerbeke (see: Bats et al., 2010). The lake sediments were found at the same level in
the two shorter transects as well (no. 2, 14, 15 & 16, Fig. 8). This means that the lake
at a certain moment became covered with two meters of sand deposits. It could be ex-
pected (but still has to be confirmed) that this event took place in the Younger Dryas as
was the case at the top of the large cover sand ridge at Wachtebeke-Heidebos (Bats et al.,
2010; Derese et al., 2010). Remarkable, though, is the fact that the artefact assemblage
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of the surface site found here was (at least partly) dated to the Final Palaeolithic. The
palaeolake on the other hand, was formed during the two warmer phases of the Late
Glacial, the Bolling and the Allered. The dating of the lake however is still based on
the traditional literature (e.g. Crombé, 2005; Verbruggen, 1979) and preliminary results
of the fieldwork within the project however these datings are currently being updated
with new 'Cdatings and a palaeoecological study. Two Begemann cores were taken at
Moerbeke-Driehoek. These cores have recently been opened, described, photographed
and sampled for further analyses and dating.

The northern part of transect 1 also runs through the lower lying zone between the gre-
at sand ridge and the smaller elevation near the Moervaart canal. Unfortunately, manual
coring proved to be very difficult (significant loss of sediment during coring) as three of
the four corings showed important disturbance of the sediments up to nearly 2 m BPS.

The short transects 2 and 3 revealed the presence of a partially preserved podzol profile
on top of the lower sand ridge, exactly at the location where in previous years surface
finds were collected. This is surprising, as podzol profiles are often subject to ploughing
activity, especially on higher elevations. Unfortunately, because of the recently sown crops
the surveyed area was limited so that, at this moment, it remains unclear if podzol profiles
are present at other parts of the field as well.
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A limited archaeological coring campaign was set up to test whether in situ archaeological
sites were still preserved within this (partial) podzol profile (Fig. 7). Because of the crops,
only 0.4 ha (119 auger holes) could be sampled in a tight 5 x 5 m grid. A total of 449
samples were wet sieved over 1 mm meshes and after drying searched for archaeological
indicators. Results, however, are rather disappointing as only 11 samples contained such
indicators. All positive samples contained lithic artefacts, mostly one flint microchip per
samples. One sample contained a flint microchip and a fragment of a burnt hazelnut shell
and one contained a chip in Tienenquartzite. Also a core fragment, made on a local nodu-
le, was found. Such results do not allow extensive interpretations of the site. Therefore,
the archaeological sampling campaign will be extended in the coming winter season.

e archaeological corings
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Fig. 7 - Map of the archaeological W ' L soil horizons:
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4.3 Daknam - Daknamse meersen

Although the outline of the floodplain and the DEM of the area (Figs. 1-8) indicated that
palaeochannels could be expected in the northern part, none were found through coring.
On the other hand, several point bar elevations and shallow depressions were mapped,
suggesting that possible former palaeochannels were cleared and/or buried by later point
bar activity.

However, in the central part of the study area, where the DEM data did not indicate
significant palaeotopographical variability, geophysical mapping revealed a palaeochannel
(Fig. 8). Even though only a small segment of the palaeochannel was found, augering
showed that the preservation of the sequence was of very high quality. A Begemann
core was recently taken in the deepest part of the palaeochannel. This core confirmed
the presence of a palaeochannel more than 5 m deep, and is currently being analyzed
and sampled for *C dating to link it to the palaeohydrological system of the Moervaart
Palaeolake area.
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Fig. 8 - Localization of the fieldwork actions at Daknam - Daknamse Meersen, the yel-
low zones delineated by the white dashed lines were surveyed geophysically; the red
line indicates auger transect1 (left). On the right the ECa plot of the field where the

palaeoriver segment (visible as the elevated ECa values) was found is shown.

5. Conclusions

This season, the fieldwork of the GOA project primarily focused on sampling for palaeoe-
cological and dating purposes. Valuable sequences were found at Moerbeke-Driehoek and
Daknam - Daknamse Meersen by combining geophysical methods with manual and mecha-
nical coring and digital elevation data. Again, this proved to be an effective combination
to gather accurate and detailed information about the palaeolandscape.

The presence of Final Palaeolithic sites at the northern bank of the Moervaart palaeolake,
such as Moerbeke-Driehoek and Klein-Sinaai - Boudelo, remains a difficult issue as they seem
to be situated on top of a thick layer of aeolian sands covering lake sediments. Samples
taken during the recent fieldwork should, after palaeoecologial analyses and absolute
dating, give more insight into the chronology of these events that had such an impact on
the past landscape. However, until now archaeological sampling didn’t yield enough new
information and therefore will be continued.

It is expected that the Daknam sequence can be linked with the sequences of Moerbeke
and Daknam, thus forming one large meandering palaeoriver(-system). Based both on
older data and preliminary results, the incision of this large river took place before or
during the Younger Dryas. How exactly this is related with the genesis of the Moervaart
palaeolake, is yet unsolved. Hopefully, the ongoing pollen analyses and *C dating pro-
gramme will provide us with more insight in this matter. The newly gathered information
might help us understand the choice of settlement location of prehistoric man in Sandy
Flanders.

209



M. Bats et al.

210

Acknowledgments

The authors are grateful to the Special Research
funds (Bijzonder OnderzoeksFonds) of Ghent
University for the funding of the GOA project
“Prehistoric settlement and land-use systems in
Sandy Flanders (NW Belgium): a diachronic and
geoarchaeological approach”. Also we thank
our colleagues at Ghent University for their
help, especially Joris Sergant for the data on
Final Palaeolithic sites. We are also grateful
to all land owners and leaseholders for kindly
giving us permission to access their land, espe-
cially André van Peteghem who invested a lot
of his time taking us around at the Daknam
Nature Reserve.

Bibliography

BATS M., DE REU J., DE SMEDT P., ANTROP M.,
BOURGEOIS J., COURT-PICON M., DE MAEYER
P., FINKE P., VAN MEIRVENNE M., VERNIERS
J., WERBROUCK |., ZWERTVAEGHER A. &
CROMBE Ph., 2009. Geoarchaeological re-
search of the large palaeolake of the Moervaart
(municipalities of Wachtebeke and Moerbeke-
Waas, East Flanders, Belgium): from Late
Glacial to Early Holocene. Notae Praehistoricae,
29/2009: 105-112.

BATS M., DE SMEDT P, WERBROUCK I,
ZWERTVAEGHER A., COURT-PICON M.,
DE REU J., SERBRUYNS L., DEMIDDELE H.,
ANTROP M., BOURGEOIS J., DE MAEYER P,
FINKE P., VAN MEIRVENNE M., VERNIERS J.
& CROMBE Ph., 2010. Continued geoarchae-
ological research at the Moervaart palaeolake
area (East Flanders, Belgium): preliminary re-
sults. Notae Praehistoricae, 30: 15-21.

BERENDSEN H. J. A., 2005. Fysisch-geografisch
onderzoek: thema’s en methoden. Assen,
Koninklijke Van Gorcum BV.

BOS, J. A. A. & VERBRUGGEN F,, 2011. Van
jeneverbes naar berkenbos. Een Laatglaciaal pa-
leoecologisch onderzoek te Rieme-Noord, Belgié
(Amersfoort,, ADC ArcheoProjecten).

CROMBE Ph., 2005. The last hunter-gatherer-
fishermen in sandy-Flanders (NW Belgium). The
Verrebroek and Doel excavation projects (Vol.1:
Palaeo-environment, chronology and features).
Gent, Universiteit Gent.

CROMBE Ph., SERGANT J., ROBINSON E. &
DE REU J., 2011. Hunter-gatherer responses to
environmental change during the Pleistocene-

Holocene transition in the southern North
Sea basin: Final Palaeolithic-Final Mesolithic
land use in northwest Belgium. Journal of
Anthropological Archaeology, 30: 454-471.

CROMBE Ph. & VERBRUGGEN C., 2002. The
Late Glacial and Early Post Glacial occupation
of northern Belgium: the evidence from Sandy
Flanders. In: ERIKSEN B. V. & BRATLUND B.
(ed.), Recent studies in the Final Palaeolithic of
the European plain. Proceedings of a U.L.S.P.P.
Symposium, Stockholm, 14.-17. October 1999,
Stockholm, Jutland Archaeological Society,
Serie 39: 165-180.

DE SMEDT P, VAN MERRVENNE M,
MEERSCHMAN E., SAEY T., BATS M., COURT-
PICON M., DE REU J., ZWERTVAEGHER A.,
ANTROP M., BOURGEQIS J., DE MAEYER P,
FINKE P. A., VERNIERS J. & CROMBE Ph., 2011.
Reconstructing palaeochannel morphology
with a mobile multicoil electromagnetic induc-
tion sensor. Geomorphology, 130: 136-141.

DEFORCE K., 2007. Paleo-landschappelijk onder-
zoek en evalautie van de archeologische potenties
van het Schelde en Durme-alluvium in het kader
van het ‘Sigmaplan’. Brussel, VIOE.

DERESE C., VANDENBERGHE D. A. G,
ZWERTVAEGHER A., VERNIERS J., CROMBE
Ph. & VAN DEN HAUTE P., 2010. The timing
of aeolian events near archaeological settle-
ments around Heidebos (Moervaart area, N
Belgium). Netherlands Journal of Geosciences -
Geologie en Mijnbouw, 89, 3: 173-186.

HISSEL M., VAN LONDEN H., TIGGELMAN
L. & VAN DEEN J. K., 2005. Een oog voor
de archeoloog. De waarde van boormetho-

den uit de geotechniek voor de archeologie.
Geotechniek, 9: 30-35.

JONGEPIER.,2008-2009. Historisch-geografisch
onderzoek van de Moervaartdepressie en om-
geving. Een studie aan de hand van historische
kaarten tussen de 13de en de 18de eeuw en li-
teratuur. Gent, Unpublished master’s thesis,
Universiteit Gent.

PELEMAN J., 201. Palynologie van Laat-
Glaciale en Vroeg-Holocene afzettingen in de
Peerdemeersgeul (Moerbeke, Oost-Vlaanderen):
een paleoecologische reconstructie.  Gent,
Onuitgegeven  Masterscriptie,  Universiteit
Gent.

SAEY T., SIMPSON D., VERMEERSCH H.,
COCKX L. & VAN MEIRVENNE M., 2009.



Continued geoarchaeological research at the Moervaart palaeolake area (East Flanders, B): field campaign 2011

Comparing the EM38DD and Dualem-21S
sensors for depth-to-clay mapping. Soil Science
Society of America Journal, 73: 7-12.

VAN VLAENDEREN L., SERGANT J., DE BOCK
H. & DE MEIRELEIR M., 2006. Steentijdvondsten
in de Moervaartdepressie (Oost-Vlaanderen,
Belgié). Inventaris en geografische analyse. Gent,
Archeologische Inventaris Vlaanderen vzw.

VANMOERKERKE J. & DE BELIE A., 1984.
Epipaleolithicum en Laat-Neolithicum te Klein-
Sinaai (Stekene). VOBOV-info, 14: 1-13.

VERBRUGGEN C., 1971. Postglaciale landschaps-
geschiedenis van zandig Vlaanderen. Botanische,
ecologische en morfologische aspekten op bais van
palynologisch onderzoek. Gent, Rijksuniversiteit
Gent.

VERBRUGGEN C., 1979. Vegetational and pa-
laecoecological history of the Lateglacial pe-
riod in Sandy Flanders (Belgium). In: VASARI
Y., SAARNISTO M. & SEPPALA M. (eds),
Palaeohydrology of the Temperate Zone, Oulu
(Finland), University of OuluActa Universitatis
Ouluensis, ser. 82: 133-142.

Machteld BATS

Jeroen DE REU

Jean BOURGEQIS

Philippe CROMBE

Ghent University
Research Group of Archaeology
Sint-Pietersnieuwstraat, 35
BE — 9000 Ghent
machteld.bats@ugent.be
jeroen.dereu@ugent.be
jean.bourgeois@ugent.be
philippe.crombe@ugent.be

Philippe DE SMEDT

Marc VAN MEIRVENNE

Ghent University

Research Group of Soil Spatial Inventory
Techniques

Coupure, 653

BE - 9000 Ghent
philippe.desmedt@ugent.be
marc.vanmeirvenne@ugent.be

Vanessa GELORINI

Jacques VERNIERS

Ghent University

Research Group of Palaesontology
Krijgslijn, 281 (58)

BE- 9000 Ghent
vanessa.gelorini@ugent.be
jacques.verniers@ugent.be

Ann ZWERTVAEGHER

Peter FINKE

Ghent University

Research Group of Soil Science
Krijgslijn, 281 (58)

BE - 9000 Ghent
ann.zwertvaegher@ugent.be
peter.finke@ugent.be

Marc ANTROP

Philippe DE MAEYER

Ghent University

Research Group Geography
Krijgslijn, 281 (58)

BE - 9000 Ghent
marc.antrop@ugent.be
philippe.demaeyer@ugent.be

AN




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages false
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /FRA <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


