THE BELGIAN
KEMPENLAND

BY

F. . MONKHOUSE, M.A.

Lecturer in Geography
in the University of Liverpool
{

LIVERPOOL
AT THE UNIVERSITY PRESS

1949



AUTITTON) DVISMLLNT AN
dppSEUT L ap SRRy ) 3P

N




Printed in Monotype Aldine Bembo 11 on 13 point by C Tinling & Co Led
of Liverpool Loniden and Prescot for the University Press of Liverpool
and published 1040 by the University Press of Liverpool



PREFACE

N the north-east of Belgium there is'a small region, known to the

people of that country as de Kempen or de Kempenland (in French la

Campine), both names ultimately derived of course from the Latin
campus. 'This book attempts to portray systematically its essential
geographical character. There might seem to be little of interest or
profit in a study of such a region, which forms just a small part of the
sandy heathlands of the North Buropean Plain. On the contrary, the
reclamation and improvement of the heathland, the planting of conifers,
the laving down of pasture, the exploitation of the deep coalfield which
iizs beneath the Tertiary sands and gravels, the building of great
fctories and the housing-estates where live their workers, and the
z=sulting enormous increase of population, proportionally greater
during this century than in any other part of Belgium—all these
have a singular interest in themselves. What is more, the several
20gics are inter-dependent and form part of a single theme, that is, the
tczeasingly profitable use by Belgium of an area described in the eatly
=izereenth century as consisting of “ sterile wastes even as the sands of

The method of treatment is systematic ; the physical setting is
isscrihad first, then the features of the economic life, and fmally the

Zumibution of population and of settlement.  But the account is not
- = survey of conditions in 1938, the last year for which, in some

w= Iz other words, it s as important to examine how the Kempen-
oo wolized their environment in the past and the changes they
' so doing. as it is to describe the facts of the present-day

syl == cconomic geography.
v
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Three general points concerning method may be briefly mentioned.
In the first place, it will be seen that foot-note references are restricted
to a minimum, except where due acknowledgement must necessarily
be made. Instead, a detailed Bibliographical Note is appended at the
end of the text. The chief sources of information, apart from a
number of monographs and articles in both French and Flemish, have
been personal observation and interrogation in the field, and the use of
statistical material. The last includes not only the very wide range of
official Government publications which have appeared since the pro-
duction of the first massive Recensement Général de la Population of 1846,
but also much unpublished material readily made available by the
Belgian Government, by various commune administrations, parti-
cularly that of Genk, and by many industrial companies. Due
acknowledgement of these sources of information is made in the
Bibliographical Note. It was felt, therefore, that to give the exact
reference to every figure quoted would be unduly tedious.

The second point concerns a problem which commonly faces a
geographer when the country in which he is interested has alternative
forms of its place-names. Should he use the official form sanctioned
by the particular country, or should it be a form familiar to the
Enghish readers for whom his work is primarily intended, sometimes
very different from the first 7 This problem is considered in the “ Note
on Place-Names in the Kempen” on p. xili. Bricfly, the policy
adopted in this text has been to use the official Flemish form in all
cases, with a very few exceptions. Brussels is used instead of either of
the two official forms Bruxelles or Brussel, and Antwerp (city)
instead of the official Antwerpen or the customary French form of
Anvers ; it would be pedantic to use other than the anglicized forms
for these two world cities. The official form Antwerpen is retained
for the name of the province and of the arrondissement, thus providing
a convenient distinction between the city and the larger administrative
units. The anglicized form of Scheldt is used instead of either Schelde
or Escaut, and Meuse is used instead of Maas. The alternative non-
official but sometimes rather more familiar forms of other place-names
are indexed with cross-references to the official forms used in the text.
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The third point is that the metric system of measurement is used
throughout, even to a metric scale on the maps, and no apology is
made for this. Belgian statistical information is of course in the metric
form, and frequently the reduction of a round metric figure to its
exact equivalent in English measure results in a most misleading
appearance of extreme accuracy. For example, the reduction of the
important and significant fifty-metre contour to 164-045 feet would
be absurd. A series of summary conversion tables is appended for
convenience (pp. 240-3).
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NOTE ON PLACE-NAMES IN THE KEMPEN

Ix an article entitled” Flemish Names in Belgium” in The Geographical
Journal, vol. XCII (London, 1938), M. Aurousseau, secretary of the
Permanent Committee on Geographical Names, wrote: * The
recognition of Flemish involves the eclipse of a number of farmiliar
names, as, for instance, . . .la Campine. . . .””  After careful considera-
ton, it has been decided to use in this book the name Kempen or
Kempenland, as the region is known to its predominantly Flemish-
speaking inhabitants, rather than the French form of Campine, as yet
perhaps more familiar to English readers.

In Belgivm there are two official languages which have equal status
in law ; these are Walloon, which is a dialect of French, and Flemish
ot Viaams(ch), one of the west Germanic group of the Teutonic
lznguages. The linguistic boundary between the two runs more or
less across the country to the south of Brussels. To the north of this
Lze, except in the capital itself, more than half of the people
Zzbitually speak Flemish. In the two Kempen provinces of
Antwerpen and Limburg, ninety-one per cent and eighty-six per
zent respectively of the people spoke Flemish in 1930, the date of the
Lzst linguistic census.

The famous Language Law of 1032, or the Loi de Classification,
smuncated the general principle that within the Flemish-speaking areas
=2z ofidial place-names are to be in the Flemish form. Five years later,
== final official forms of Flemish commune-names, based on the new
w=olined orthography recommended by the Koninklijke Commissie

= Teponymie en Dialectologie, were published in Spelling van de namen
Lr Vlsamsche gemeenten, van de Viaamsche namen der tweetalige gemeenten
= semreenten it de Brusselsche agglomeratie. In the following vear, Le

Seizzir Belge (Belgisch Staatsblad) for 11 June 1938 published a list

- 222 odicial names of all comumunes, and this has since been followed

= :Z oZcial publications, including the annual population estimates.
xiil



Xiv NOTE ON PLACE-NAMES IN THE KEMPEN

This list refers only to the names of provinces, arrondissements and
communes. The Flemish names of many geographical features in
the Flemish-speaking areas appear on the very attractive map compiled
by A. de Ghellinck, M. A. Lefévre and P. L. Michotte, on a scale of
I : 500,000, and published by the Iustitur Cartographique Militaire in
1937.

The differences between the French and Flemish names of many
places is small, involving such minor modifications as the change of
ck to k, of th to t, of y to §j, of s to 2, of x to ks, of o to oe, of ss to s,
of heim to hem, of ae either to aa or just a, of the translation of Grand
to Groote and of Petit to Kleine, and of the elimination of the accent.
Such changes are readily recognizable. Examples of these, with the
official Flemish form given first, are: Kuttckoven (Cuttecoven) ;
Rotem (Rothem) ; Wiltijk (Wilryck) ; Zemst (Sempst) ; Eksel (Exel) ;
Brockom (Brouckom) ; Hoeselt (Hoesselt); Boorsem (Boorsheim) ;
Lanklaar (Lanclaer) ; Balen (Baelen) ; Groote-Brogel (Grand-Brogel) ;
Kleine-Spouwen (Petit-Spauwen) ; and Bree (Brée). Sometimes the
difference is rather more marked ; thus Groot-Gelmen (Grand-
Jamine) ; Val-Meer (Fall-et-Mheer) ; Borgloon (Leoz); Temsche
(Tamise) ; Goetsenhoven (Gossoncourt) ; Zootleeuw (Léau}; Oost-
Vlaanderen (Flandre-Orientale) ; Scherpenhenvel (Montaign) ; and
Zuid-Willems Vaart (canal) (Canal de Maastricht & Bois-le-Duc).
Wherever the difference between the two forms is at all marked, both
are included in the Index, with a cross-reference from the non-official
form to the full entry under the official form.
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THE PHYSICAL BACKGROUND

INTRODUCTION

Bercium may be divided into several regions, each of which possesses
w a greater or less degree the distinctive characteristics which make
sach a division justifiable (Fig. 1). The Kempen, in the north-east of
the country, forms one of the most individual and clearly defined of
these regions. It comprises essentially the most westerly of the heath-~
bods which cover a considerable part of the North European Plain
{Fe. 2). Though differing in detail, these heathlands have many
feacures in common : poor soils developed on superficial sheets of
ooarse sand and gravel ; a considerable extent of bare sand, often
blown into dunes; a vegetation cover of the characteristic heath
amocanions ; and areas of moorland which have developed where
waer-logging has been caused by an underlying impervious layer or
“lard pan ¥ of iron oxide. Reclamation and improvement of these
weachlands have proceeded steadily, if slowly ; thus some parts carry
pmc pbwvearions, while other areas now form cither arable land on
wiinck may be grown rye, potatoes and sugar-beet, or reasonably good
pmmre. Bur the extent of almost unproductive heath is still quite
smmmdroable  The Kempen, however, is unique among these heath-
By = dhor it 15 underlain by exploitable deposits of coal, and it is a
porecme mdmrserial region.  Its natural aspect therefore in some places
bw e awsderably modified ; these modifications, in fact, are the
e ox de awvey.

The Lorrpes region extends for about a hundred kilometres from
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west to east and for about fifty kilometres from north to south.! In the
east, a steep slope marks the change from the Kempen plateau to the
Meuse valley. In the west, the region stretches as far as the reclaimed
polders of the Scheldt estuary, although the influence of the city of
Antwerp upon the surrounding district for about fificen kilometres
justifies the delineation of a separate unit—Ila Région anversoise. The
southern boundary is indicated by the line of the rivers Rupel, lower
Dyle and Demer (Fig. 16). The heathlands continue northward
acrbss the frontier between Belgium and the Netherlands into the
provinces of North Brabant and Limburg.

It will be noted that in the quantitative distribution maps, based on
Fig. 4, the area depicted is more extensive than this region so defined.
This is intentional, for the maps as a result often emphasize with striking
clarity the distinctiveness of the Kempen, by reason of its marked
contrasts with the marginal Scheldt polderlands to the west, the
plateans of Brabant and Hesbaye to the south, and the Meuse valley
to the cast.

Administrative Units of the Kempen

The Kempen occupies the greater part of the two north-castern
provinces of Antwerpen and Limburg, together with a small part of
northern Brabant (Fig. 3). The arrondissement and commune boundaries
within the Kempen and its border lands are shown on Fig. 4. Most of
the communes have been in existence for centuries ; a few, however,
were created in the nineteenth or even in the twentieth century. In
the area covered by Fig. 4, twenty present-day communes were not in
existence in 1846 ; two listed in the 1846 Census have been absorbed
by neighbours ; and thirty-six others show appreciable changes of

T 1866, Professor C. Malaise in Agriewlture : Recensement Général for that
year (p. xix), estimated that the area of the Kempen region was 4,497'52 square
kilometres, The method by which he obtained such an apparently remarkable
degree of accuracy is not known, but his result agrees well with a figure, estimated
in miore general terms, of 4 500 square kilometres.  This latter estimate is used
generally in the text, as, for example, when it is stated that a certain proportion of
the Kempen it under heath., More wually, in view of the nature of the statistical
returns, it 15 NECEssary fo cxpress proportions in terms of che areas of the two
north-eastern provinces of Antwerpen and Limburg, which total 5,268 squaze
kilometres,
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area.  Until the middle of the nineteenth century the commune
centres were just isolated villages in favoured valley situations.  They
were separated by tracts of heathland, on which the inhabitants of the
respective communes had jealously-preserved pasture and fucl rights.

' !
"!B!lqiun 2
S0 b --J._urrnin:z"
S
p—_—

Tiz. 1. THE NATURAL REGIONS OF BELGIUM

Bt o | Eislkin, Ardas Classigue, Plate 18 (Mamue, 1034 ).

e e are s follows @ A Antwerp districr ; B, Brussels diserict 3
= i - M Memse valley s V. Verviers district.  The ares denoted az
" s == comprisss 2 number of small districts—in the west * Petit
B e comee the * Campine brabangonne ™ (but not a part of the
B ) sl I the cast the Hageland.
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GEOLOGY AND STRUCTURE . 5

boundaries, it is true, follow streams or canals, others roads, but many
are quite arbitrary. Itis of interest to note the shapes of communes in the
extreme east. In nearly every case, the eastern boundary follows the
mternational frontier along the Meuse. The chief town lies some five
to eight kilometres west of the river, so avoiding those parts of the
valley liable to floods, except of course in the case of bridge-towns
actuzlly on the banks, as, for example, Maaseik. Each commune is
elongated westwards, and so forms a long narrow unit.  Vucht,
with an area of only 3-95 square kilometres, stretches for nearly
four kilometres westward from the Meuse on to the Vuchterbosch
Heide, but for much of its length it is less than a kilometre in width.
The largest of this group of Meuse valley communes is Mechelen
£33-8 square kilomietres). : Ehic \J

Theareas of the Kempen commumes differ considerably. The large ones
= the heathlands stretch in a broad band from Esschen and Kalmthout
1 dwe north-west to Genk and Zutendaal in the south-east. They
mchade some of the biggest communes in Belgium : Mol (114-2 square
thoencures), Geel (108 5), Lommel (102-2) and Genk (87-8).  Much of
mew sill consists of sparsely inhabited heathland. The smaller
=mmmrmmes, notably the group in the north-east of Maaseik
seomdwrment, have only limited areas of heathland.  In the western part
& Aarwvrpen province, too, the communes are small, because the
e vilbeecs which form the commune centres are more numerous, a
ey of the greater density of population in this area.

GEOLOGY AND STRUCTURE

Eiw Bawrwes Rod:s

B wmm fearorces of the solid geology of Belgium are shown in a
wwpdierd 2owm on Fig. 5. In late Carboniferous times, ranges of
- ensmneiers were uplifted across central Europe by widespread

= Tex seatErLaNDs oF THE NoORTH EUROPEAN Pramv

=== w=h &5 ocontinuation into the Netherlands in Limburg and
3 oxs the most westerly area of heathland in the North European
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carth-movements. In Belgium, as in other parts, these Hercynian
folds had an approximate west-cast trend, forming a series of more or
less parallel anticlines and synclines. The most northerly anticline
traceable in Belgium is now represented by a core of Cambro-Silurian

BRABANT

XA
= HAINAUT
i

P

em——— Province % ]
) e =

. Arrondissement K 4
N o

; Kempen regjon Loend™™

Fic 3. ADMINISTRATIVE DIVISIONS OF BELGIUM

Pased on the Care de Belgigue—t @ 320,000, Comportant o Subdivision
Administrative du Territoire (Briogelles, 1938).

The arrondissements which lie whelly or partly in the Kempen region are
indicated b}r abhreviations, as follows @ A, Anrwerpen ; H, Hasselr ; L. Leuven |
Ma. Mazseik ; Me. Mechelen ; To. Tongeren ; Tu, Turmhout,

rocks, revealed in places in the valleys of Brabant and Hesbaye, and is
known to geomorphologists as the Brabantanticline. To the north of
this, the basernent rocks dip northward and north-westward to form
the Kempen syncline ; they now lie deeply buried beneath a covering
of later sedimentary rocks. Much detail is available concerning these
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Szement rocks in both Belgium and the Netherlands, because
zumerous deep borings have been put down to prove the existence of
<ozl seams in the Upper Carboniferous strata. They show that the

TSz, ADMINISTRATIVE UNITS OF NORTH-EASTERN BELGIUM

Soe o= the Carte de Bolgigue—1 : 320,000, Comportant Iz Subdivision
S Iy Torritofre {Bruxelles, 1938).

The o= sowms of the arrond|sserrents are indicated by abbreviations, as follows
£ e 7=, Haselr; Le, Leuven; Ma. Maaseik ; Mh. Mechelen ;
. umhour. The communes mentioned in the text on

a3 5k on p. 88 are indicated as follows : E. Esschen ;

: Ho. Houthalen ; K. Kalmthout; Lo. Lommel ; Lu.

S I O en (Meuse Valley); Me. Meeuwen:; Mo. Mol ;

W BSeecleC WL Okmenel: ; V. Vuche; We. Wellen ; Wo. Wommelgem ;
= Tt J

S i o e Besemene rocks dips steadily to the north-west ; it

150 1 475 metres below the surface near the
rpen plateau, at about 500 to 525 metres in the
S e s st 200 merres o the west of Taurnhout,
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The Mesozoic and Older Tertiary Rocks

The North Sea and its adjoining land areas have been a region of
depression for long periods in past geological time, and so have been
subjected to repeated and widespread marine transgressions. In
Cretacecus times, the sea covered much of what is now western
Furope, and an extensive cover of chalk rocks was laid down. This
was removed from most of Belgium by later erosion, and so the chalk
survives only near Mons and in the Hesbaye and Herve regions near
Liége. In early Tertiary times (Eocene and Oligocene), another
matine transgression covered the Netherlands, most of Belgium and a
large part of the Paris Basin. The resultant deposits are to be found
over much of central Belgium ; those of Eocene age include the
Flanders Clay on the Flemish plain and the sands of Brabant and
Hesbaye, while Oligocene sands and clays form a narrow interrupted
belt along the southern border of the Kempen, and occur mote
extensively to the east in southern Limburg.

The Newer Tertiary Rocks
In late Tertiary times (Miocene and Pliocene) came the last of the major
marine transgressions, and the sca again extended southwards over
much of what is now Belgium, and even into northern France. The
Lower Pliocene sands and gravels deposited during this period of
transgression form a thick continuous mass, covering the whole of the
Kempen and its continuation into North Brabant and Limburg in the
Netherlands. Usually these Pliocene sands are themselves covered
with later drift deposits, but occasionally they do appear on the surface.
For example, the Diestian sands, heavily iron-stained, compacted into
sandstone, and with pebble-beds among them, form low rounded hills
in the neighbouthood of Diest (see p. 23 and Fig. 11). To the south
of the Kempen, most of the Pliocene cover has been removed by later
crosion, and its former extension is indicated only by the survival of
cappings on the low hills in Flanders, Brabant and even as far south as
Artois in France.

Towards the end of Pliocene times began the steady shift north-
ward of the coastline, which was primarily the result of a widespread
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=<=ng movement. Areas to the south of a line indicated approxi-
=zzly by the present Netherlands frontier were uplified, with the
s=szlt chat the Lower Pliocenc cappings on the hills of Artois now ke

2= 2 height of about 150 metres.  To the north of this axis the tilting

sezon by rivers in Quaternary and Recent times

© e o ihe Termery sediments with newer Pleistocene and
S, & comsadeszble depths in the Netherlands, but more
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superficially in Belgium. The most important fact about the present
physical geography of this part of western Europe is that here converge
the Rhine, Meuse (Maas) and Scheldt (Schelde, Escaut), which
together drain a large part of west-central Europe. These rivers have
jointly built up a great estuarine region, the recent physical history of
which is most complex, partly as the result of the Quaternary glaciation.

The Kempen has been more particularly affected by several changes
in the course of the Meuse. It is probable that this river once
flowed eastwards beyond the position of Liége to the former Rhine,
then it was diverted westwards across the Kempen, and later still it
developed its present northern course, followed by a great bend
westwards near Mook, so flowing parallel and adjacent to the Waal
into the Hollandsch Diep and the North Sea. These various changes
of the Meuse have not been confined merely to the actual course of the
river, but-have also involved alterations in base-level. At times,»
notably when the melting of the ice-sheets at the close of the Quater-
nary glaciation returned water to the seas and therefore produced a
higher base-level, the response of the river to its resultant gentler
gradient was extensive deposition, because of the reduction of its load-
carrying capacity. At other times, largely as the result of tilting
which raised the land areas south of an axis along the Netherlands
frontier, the gradient of the river and therefore its erosive capacity were
increased. The result has been the formation of a relatively steep-sided
valley, marking the eastern edge of the Kempen, along which lies a
series of terraces.

The results and inter-relations of these erosional and depositional
processes of the Meuse have been analyzed in considerable detail by
Mlle M, A. Lefevre! who distinguishes two main types of river
terrace. The terraces which form part of ““degradational” or
* erosional ” flood plains occur where the surface has been progressively
lowered by the eroding river, as its channel migrated over the flood
plain. This has produced an almost level surface, on which lies only a
thin superficial vencer of alluvium. The “aggradational”™ or

1M. A. Leftvre, “La Basse-Meuse : FEtude de morphologie fluviale,” in
Société belge d"Etudes géographiques, Mémoire I (Louvain, 1935).
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- S<positional ” flood plains, on the other hand, were built up where
= river was unable to carry its load because of 2 marked decrease of
g=dient.  Mile Lefévre applies these principles to the lower Meuse
sz, and distinguishes four “unités cycliques” or * fluvial complexes.”
i"*"= IV, the oldest of these, is not represented in the Kempen, but it
= be mentioned because of the evidence it affords concermng changes
# = course of the Meuse, It is indicated by a series of ““ flats ™ ac a
“euzbe of about 180 metres above sea level ; they are traceable in the

=2z0z and Herve regions to the south of the present Meuse valley,
= Diwach Limburg, and again strung out along a west-east line to the
st of Aachen,  Mlle Lefévre suggests that this 180 metre level
wzeccnas the valley of a former course of the Meuse, when it flowed

sosmeuscs 1o join the Rhine, incised in an old erosion surface which has

i of about 220 metres.

Toc Meuse at a later date was diverted northwards, then westwards,
=i. “=m:ly 2gain northwards to its present position, producing in the

=i ot these changes three further * fluvial complexes.” FEach of

“ow & ceoresented by a “ degradational flood-plain ' upstream,

—=moc o= Fig, 6 by the areas marked IHle, Ie and Ie (following Mile
~ o monzton), and by an “ aggradational 7 flood-plain further
S owmeens shown as v, Hr and I

dadional flood plin” of Cycle I is represented in
S o = smellareas of terrace cut into the 186 metre level on either
suse between Liége and Maastricht, in the extreme south
= e corresponding “ aggradational flood plain ™ is the
o o i allueial” or  alluvial fan,” which covers most of the
e ol sssemm Kempen (IIIr). This was laid down in Pleistocene
S o e Mewse as it left the Ardennes uplands and so suffered an
SRS e of gradient. Its great load of coarse sand and gravel,
.'-l-: “==wed from the Ardennes, was deposited in the form of a
= % = spex near Lanaken about seven kilometres north-west
. -:.zahnght of 103 metres above sea-level.  The approxi-
s of the easiern part of this ““ fan ” are indicated on Fig.6;
i 2ady drsdncily on the east by the Meuse valley and on
~ = Iw dee Demer valley, but slopes very gently northward
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into the Netherlands. The word ““cdne,” as used by the Belgian
geologists, is in some ways misleading, as the form of these deposits is
very unlike that of 2 ““ cone of deposition,” such as is found where a
heavily laden, rapidly flowing stream enters the flat or gently sloping
floor of a main valley ; in this case the cone has a convex surface. By
contrast the Meuse “fan” consists of an almost horizontal sheet,
varying in thickness from ten to fiftcen metres at the apex and from five
to ten metres at the Dutch frontier, laid down as the Meuse gradually
altered its course in a series of slowly moving curves.

Cycle II also was responsible for land-forms which are represented
in the Kempen, although not on such 2 large scale as Cycle II.  The
“ degradational flood plain,” shown on Fig. 6 as Ile, forms a terrace
along the Meuse valley between Maastricht and Maaseik, at about
40 to 45 metres above sea-level, and continues north-westward to the
neighbourhood of Bocholt. The “ aggradational flood plain ™ of this
second cycle is shown as Ir ; it forms a great area of gravel and coarse
sand to the north-east of the ITr surface of the Kempen platean. There
is little marked change of slope between the Illr and 1fr flood-plains,
except from Bocholt to Neeroeteren, where the Ile terrace appears.
These deposits continue northward across the Netherlands fronticr
into the Peel, an extensive area of still largely unreclaimed peat bog.

Cycle 1 represents the modern flood plain of the present Meuse and
its tributaries. The “ degradational plain” (le) forms the present
narrow valley floor, extending from above Maastricht as far
down-stream as Neerharen. The present “* aggradational flood plain ™
(Ir) is represented, as far down-stream as Venlo, by the valley floor

Fic. 6. THE TerrACES OF THE LowEer MEUSE VALEEY

Based ou M. A. Lefévre, “ La Basse-Meuse : Etude de morphologie fluviale,”
in Société belpe o' Enules géographigues, Mémoire T (Louvain, 1935).

The abbreviations le to Ilr are explained on pp. 11-14. Comumune centres
are indicated 2s follows : Bi. Bilzen ; Bo. Bocholt ; Ei. Figenbilzen ; G. Genk ;
He. Herderen ; L. Lanaken ; Mak. Maaseik ; Mat. Maastricht ; Ne. Neeroeteren ;
Nh. Neerharen ; Op. Opitter ; St. Stamproy {Netherlands) ; To. Tongeren ;
Vr. Vronhoven.

The international frontier is indicated by a heavy pecked line, except where it
follows the river Meunse.

Only the terraces on the left bank (west) of the Meuse are shown.
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between the edges of the Ile terrace, but below this it opens out into the
Jjoint flood plain of the Meuse-Rhine distributaries, which forms a large
part of the surface of the Netherlands. The Ir flood plain is repre-
sented in the northern Kempen by the alluvium-covered valley floors
of the streams draining northwards and north-castwards to the Meuse.
The alluvial deposits laid down on the Ir flood plain are usually grouped
under the names ““ Holocene,” ‘‘ Recent,” or “ Modem.” These
also include in the Kempen the sediments deposited by the tributaries
of the Demer and Nethe to the south, the fine silts laid down in
numerous small lakes, and the peat which is forming in marshy
depressions on the plateau.

Summary

The Kempen area is covered by a superficial deposit of Quaternary and
Recent sands, gravels and alluvium, overlying a thick mass of Plioceng
and other late Tertiary sands. Below these are Oligocene and Eocene
clays, which in turn overlic a varying thickness of Mesozoic rocks,
mostly of the Cretaccous serics. Below these again are the Upper
Carboniferous rocks, containing Coal Measures, then, to a great depth,
Lower Carboniferous rocks, equivalent to the Mountain Limestone of
Britain, then Devonian slates, and finally the ancient Cambrian-
Silurian rocks.

THE SANDS

The surface features of the Kempen are dominated by the great over-
lying sheet of sand and gravel. From the Meuse valley to the Scheldt
polder region, the soil consists almost entirely of sand, except for
occasional patches of gravel, a thin layer of alluvium in the valley
bottoms, and some peat in the higher depressions. Because of the
permeable nature of these sands, there is usually an absence of surface
water, and the water-table occurs at some depth, except where an
tmpervious * pan” causes water-logging. The podsol-type soils
developed on the sands are dry, partly because of their low water-
holding capacity and partly because they are subject to rapid evapora-
tion from the friable surface. They suffer constant leaching by
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the swiftly percolating rain-water, and this results in the removal of the
oluble bases, especially calcium. The soils are thus deficient in
zurrients and lack fertility. Only a small amount of humus fornis,

2zrived from the matted fibrous remains of mosses, lichens and woody

=zzth plants, and as this is not neutralized it remains highly acid.

Tre shallow railway cuttings to the west of Genk show clearly the
wrrical sail profile of the heathland.  On the surface there is a layer of
==+, compact and rather acid peat, varying in thickness from three to

sz into yellow or white sand, interrupted occasionally by inter-
=2 Lavers of grey, brown or white pebbles. Below this leached
—er, 21 depths varying from forty to seventy centimetres, is a hard thin
~emzm. This impervious * pan” sometimes consists of humus

=zoonds and sometimes of sand-grains or gravel, stained reddish-
=¢ cemented by the ferric salts deposited from the percolating
s=s. Under this again are great thicknesses of unaltered sands

zwzls. Near Neerpelt, in the north, the drainage ditches show a

1

« comoossd of raw acid humus mixed with some silt. Below this is
. wowm od lezched sands, then the * pan,” and below that the sands.
« we=zce s2ad laver is to be found at all levels, occurring both in
"= of smooth sheets and as undulating hifls and dunes. There are
= wrxs of neady level heathland, mostly vegetated (see pp. 40-5),
*+ o= mserropied by patches of bare sand, diversified by wind-
= = Almg the line of the Neerpelt-Mol railway, especially near
o d-Werkplaass station, there are expanses of yellow, dazzling
“ = ¢ gxvish sand with an almost desert-like aspect, level but for
= od-mpples  Rare tufts of spiky grass each have a tiny hillock of
% ik ko deified and accumulated around them.  Vari-coloured
= emoww, sosactimes i thin continuous sheets, but more usually
il Yhew pebbles are for the most part rounded and smooth,
= mesomomal oaces of faceting.  The exceptional bareness of the

e o e mmedsy of the vegetation cover in the Neerpelt-Lommel
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area are due in part to the several large chemical and zinc-refining
factories (Fig. 69) ; their chimneys pour out clouds of heavy noxious
smoke, which can at times be seen drifting slowly near ground level.
Over many parts of the Kempen, the sand has accumulated in gentle
sadulations.  The distriburion of these sand-hills is indicated on Fig.7,
waich shows the general tendency of the dune areas to be orfentated
Zzom south-west to north-cast. The northern lines of sand-hills con-
werge in the neighbourhood of Lommel, others are strung out near
Genk.  Most of the hills are vegetated, and are therefore * fixed ” and
=tonary. Near Genk, for example, the Sint-Martensberg hills form
tow swelling mounds, separated by hollows, arranged in a confused
=< chaotic manner, with no specific orientation, and with little trace
I the gentle windward slope, crest and steeper slip-face or leeward
sope of the typical dune. They are closely vegetated with thick coarse
x5 and heath flora, and are in places planted with conifers. Surface
u=2 appears only where footpaths wind between the dunes, or where

“2zz2 zre rabbit-warrens.  Occasionally, however, even the dunes

=wsc by vegetation have one side of bare sand, sometimes with an
t"*lcrmg cornice of matted heather and grass roots ; one slope is
~es:iore convex and vegetated, the other concave and of bare sand.
sex fived dunes vary in height, from three to ten metres and excep-
v 1o fifteen or even twenty metres above the intervening

css, however, the sand accumulates in forms approaching those
ic e migratory dunes of the Landes in south-western France, and of
== 2ume-belts in Denmark and along the German Baltic coast, although

werv much smaller scale. Some of these dune areas owe their
== 10 the direct or indirect influence of man in the past : to the
“ewmimce of woodland, to the over-grazing of heath, to the lowering of
-table as a result of the draining of intervening hollows and

w—=ve :=d to the working of sand-pits and gravel-beds. These
== dunes are to be seen to the west and south of Lommel (Fig. 60),

T3z, 7. AREAS OF SAND-DUNES IN INORTH-EASTERN BELGIUM

a2 Carte géologigwe de Belgiquie, 1 : 160,000 (Bruxelles, not dated).
zlized areas of the sand-dunes are shown in black,
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1 the east of Helchteren and Houthalen, and to the north-east of Genk.
They are usually some five to fifteen metres in height, and commonly
s50w a grouping in long interconnected trails, with the axis of each
Zune more or less at right-angles to the prevailing wind, that is, from
‘ ::th—wcst to north-east, and with curving, almost crescentic, ** wings.”
T3z horizontal movement is not great, because the unvegetated and
werefore * unfixed ” areas are small mextent. The movement of sand
wichin the dune area itself : the wind destroys, piles up, levels and
2lows out, producing a chaotic and ever-changing relief.
T2 Kempen platean is open and windswept, and where there is no
=tion by vegetation, the sand is in continual motion. It blows over
e ,-.dceless roads that cross the heathlands to the north of the small
wwn of Genk, so piling up against kerbs, against kilometre-posts,
i lamp standards, even against the wheels of stationary cars. The
=2 moves ceaselessly from the dunes on to the paved surface of the
lifs'raat the road which bounds Genk on the north, and after a
; vind it has to be swept out of doorways. Again, to the north
zzzpelt there are districts which experience almost *“ Dust-bow] "
==zons. In spite of the lines of poplar wind-breaks, which divide
2= 1= into squares, clouds of fine sandy dust blow continuously from
loughed fields, and the surface movement is arrested only by

= iaces which reach ground-water.

RELIEF FEATURES

o == feawures of the relief of the Kempen are shown on Fig. 8.
may be conveniently described under three headings :
sen plateau ; (2) the platcau edge ; and (3) the Kempen
st rwo divisions, together comprising the plateau and its
zinlv within the eastern or Limburg Kempen, known in
= <= Limburgsche Kempen and in French as la Campine limbour-
T=s third division, the plain, slopes away northward into the
== znd westward to the Scheldt, and lies for the most part

Fic. 8. ReELEF FEATURES

_= gige : Carte oro-hydrographique, 1 : 500,000, produced by
=i M. A lefévre, and P. L MJchorte (Bruxelles, 1937).
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in the western or Antwerpen Kempen (de Antwerpsche Kempen or la
Campine anversoise). These two parts of the Kempen, demarcated
more or less by the ffty-metre contour, differ appreciably. The
Limburg Kempen is characterized by much true heathland, with
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Fic. 9. Tue Kempen PLATEAU, TO THE NORTH OF GENK

The figures in the key are as follows : 1. lakes ; 2. massh ; 3, contour lines.
The heights on this and succeeding maps are given In metres, witl contours
drawn at five metre intervals,  The :uﬁ;eri.as are indicated by a cros and the
abbreviation ©. The areas of marsh are enclosed by pecked lines. The simall
shaded circle indicaces the centre of the commune of Genk.

The location of this part of the plarcau is indicated on Fg. 16

hungry sandy soils supporting but scanty agriculture, with extensive
plantations of conifers, and with a sparse population, except where
settlements have grown up near the collieries. The character of the
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A=rwerpen Kempen changes gradually westward towards the city of
J=swerp ; there is progressively less hcath.land more deaduous trees,

Tz Kempen Platean

"2 zmeady described, the plateau is covered to a depth of ten or fifteen

o with the coarse sands and gravels of the Meuse * fan.” Its
===u2< exceeds that of the plain to the west and north by an amount
rom twenty to sixty mettes, so that it cannot be the result of
= deposmon alone. Some Belgian geologists consider that

B pleve i5 partly, at any rate, of tectonic origin, and that it is the
s ::' = anticlinal “wrinkle ” trending approximately west to
S8 —oos 2 line to the north of Liége. It may be that its eastern and

Sie= <dzes are outlined by faults, which caused the sinking of the

» 2 sxstend north.  But the general consensus of opinion is that
esents a deposition surface, surviving between the valley
= D=t and s tributaries to the south~west, and the Meuse valley
I e, both of which have been entrenched not only into the
\mommary sunds and’ gravels, but also into the underlying Tertiary

ﬂ

"B phacan itself has been subjected only to very slight stream
e i _:;E broad, mthfr indeterminate watexshed its gentle

. .-:—:f. 'Ihe only marked feature is the gently inclined
o ihe Stiemcrbeek and Boschbeek valleys, between
= S mmost level watershed, known as such by its Flemish
= ...::-1"’._” Two areas, to the north and north-west of
- omcmr e characteristic features of the platcan (Figs. 9, 10).
~ s o wrformity of the surface, interrupted only by faint
“mmmeacrs, known as bergen, rising but 2 few metres above the
i screosing with shallow marshy depressions. For the
o, e badscape is one of gently undulating heathlands,
' & momcsoery which is only slightly relieved by coniferous
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plantations, by shallow reed—covered lakes, and by an extrancous
element, the high pyramidal waste-dumps of the collieries.

(2) The Plateaw Edge

To the west and north, the plateau descends inconspicuously to the
plain. To the south-west and east, however, it is more sharply defined
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Fig. 10. THE KEMPEN PLATEAU, TO THE NoORTH-WEST OF GENE

For key to the symbols, sec Fig. 9.
The location of this part of the plateau is indicaved on Fig. 16.

by the valleys of the Demer and of the Meuse respectively. The
Demer has eroded a ** furrow " between the northward sloping surface
of the plateaus of Brabant and Hesbaye, and the edge of the Kempen
“ fan,”"  Tis right bank tributarics have cut back deep valleys into the
plateau, leaving interfluves orientated more or less from north-east &
couth-west, These interfluves have been worn down gradually intc
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their present rounded forms, and transverse valleys have developed, so
dividing them into individual summits. These transverse valleys are
now usually streamless, because of the lowering of the watee-table in
tae more deeply eroded valleys of the Demer and its main tributaries,
zogether with the great permeability of the sandstone. The Veldbeek,
for example, which joins the Demer just above the town of Diest,
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Fie. 11. TeE Diestian Hiors

u1§ ::ire drawn at ten metre intervals. The built-up area of the town
inaded.

- = the past the longitudinal depression which, now streamless,
= the line of the river valley to the north-cast (Fig. 11).
»=iving hills of compacted Pliocene sandstone lying beyond the
=< plateau appear most strikingly in the neighbourhood of
r2 they are in fact known as the Diestian Hills (Fig. r1).
- ==z of these hills run more or less from north-east to south-
= rounded summits separated by broad open valleys, although

I
N
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occasionally, as near Linkhout, individual hills stand quite isolated.
The summits of these bergen rise from ten to forty metres above the
Demer valley ; the highest, the Lazarijeberg, attains a height of sixty-
six metres above sea-level.

To the cast and south-cast of the Diestian Hills, the edge of the
plateau is defined by a marked change of slope, the “rebords d’érosion”
rerally “erosion edge ”), as it is termed by Belgian geologists
(Fig. 12). This is first traceable with some degree of definition near
Helchteren and Houthalen, and then it trends south-eastward as far
== Eigenbilzen, overlooking the Demer valley to the south-west. This
zart of the plateau edge is much embayed by the valleys of the Demer’s
=umerous right-bank tributaries, between which low spurs and isolated
zzolls have survived. To the north-west of Genk, for example, the
Wizsberg (75 metres above sea-level) and the Boxberg (78 metres) swell

| zezily from spurs projecting to the south-west from the plateau

Tz 12).  Near Eigenbilzen, at the head of the Demer  furrow,” the

ocp erosion slope disappears, for a narrow “neck” of plateau just

“zzezding a hundred metres above sea-level links the Kempen with the

szz22u of Hesbaye to the south (Fig. 8) ; this ““ neck,” in fact, formed
= major obstacle to the construction of the Albert Canal.

T2z Kempen platean in the east overlooks the Meuse valley, bounded

== zmother © erosion edge ™ ; Figs. 13 and 14 depict two examples of

=x. The first lies to the south in the neighbourhood of Daalgrimbie ;

AT NN

s the surface of the platean at over ninety metres above sea-level,
== <2z¢ descends impressively to the river terrace at a height of forty-
=== metres. This platean cdge is for the most part remartkably

mi=uous ; slight valleys and embayments do indeed cut back into
st zzzezu, leaving spurs such as the Langenberg, but these interrup-

#== =2 not so pronounced as those along the south-western margins.

Tz, 12. PROFILES OF THE EDGE OF THE KEMPEN PLATEAU
¢ coemume centres are indicated as follows : Bo. Bocholt ; Da. Daalgrimbic §
“pemiilren ; Ge. (Genk ; He. Helchteren ; Ho. Houthalen ; Ka. Kaulille ;
—e= oz Ma, Maastricht ; Nh. Meerharen ; Nt. Neeroeteren ; Op. Opitter ;
= Imd-Willents Cansl,
= We==ca! Exaggeration is ten times,

iYL
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The northern example (Fig. 14) is near Neeroeteren, where the eastern
edge of the platcau changes direction and runs north-westward
(Fig. 12) ; this change is possibly due to a fault. The valley of the
Baschbeek hete cuts deeply into the plateaw, leaving a prominent spur
projecting to the north-east. The plateau edge near X on Fig. 14
descends from the general level at about seventy-five metres to the
Meuse terrace at forty-five metres, with an average gradicnt of
approximately one in nine. The steep slope is, nevertheless, negotiated
by two single-track railways, one from Hasselt to Maaseik on the banks
of the Meuse, the other from Asch to Bisden colliery.

The edge of the plateau can be traced north-westward from
Neeroeteren ; its foot is followed closely by the Zuid-Willems Canal.
Near Opitter, the edge slopes down from seventy-five to fifty metres,
with an average gradient of about one in twelve.  Further to the north-
west, however, the edge becomes less and less marked, and beyand
Bocholt the plateau slopes imperceptibly into the plain to the north.

(3) The Kempen Plain
The phin differs from the plateau only in altitude, for the latter
sinks gently northward into the Netherlands and to the west towards
the Scheldt polder-lands. This general slope is interrupted by 2 faindly
undulating bulge of land, rather more than twenty metres above sea-
level, which projects wo the north-west beyond Turnhout, forming a
watershed between the south-flowing Nethe and the many streams
which drain northward into the Netherlands and so to the lower
Meuse (Fig. 8). It is almost impossible to say where the plateau ends
or the plain begins, for each has the same general characters ; the fifty-
metre contour might be taken 2s a somewhat arbitrary line of
demarcation. i

The plain is rarely absolutely level, for it is interrupted on the one
hand by low sand-dunes, on the other by the gentle slopes of the river

Fics. 13, 14. TuE Epce oF THE KEMPEN PLATEAU NEAR DAALGRIMBIE (ABOVE)
AND NEAR MNEEROETEREN (BELOW)

The contours are drawn at five metre intervals. The lines at X and at ¥
indicate the lines of gradient mentioned on this page.
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valleys and marshy depressions, which sometimes contain small lakes
see pp- 33-3). This type of country is exemplified in the neighbour-
hood of Turnhout (Fig. 15). Occasional small hills are to be seen,
little more prominent, however, than the sand-dunes. For example, in
the south-west of the plain, near Herentals, there is an outcrop of
Pliocene (Diestian) sandstone, which has produced a slightly more
diversified topography than the sands and gravels which cover most of
the plain, because of its greater resistance to erosion. These gentle
%ills are similar to the Diestian Hills near the western margin of the
clateau (Fig. 11), but are much lower. Between Herentals and
Kasterlee, for example, a line of these inconspicuous hills extends from
zorth-east to south-west, between the valleys of the Kleine-Nethe and
=2 Groot-Kaliebeek. The summits are mostly from about twenty-five
22 thirty metres above sea-level, the highest, the Langenberg, attaining
“ortv metres.  In places these hillocks slope quite sharply to the south,
forming low steep faces. There are some other groups of low hills
s> the south of the Groote-Nethe valley, in the neighbourhood of

cist-op-den-Berg and Beerzel. The town of Heist, as its name
=olies, stands on an eminence overlooking the Groote-Nethe valley ;
== church rises from the flattened summit at a height of forty-five
=:z2s, with the old town clustering around. These hills are excep-

= A}

=:= Zaintly swelling mounds which pass almost unnoticed in the

se=clv undulating landscape.

DRAINAGE

baaa il

T:2 :alient features of the relicf of the Kempen have been produced by
=r 2t and present activity of the rivers, and frequent reference
=« teem made to them in the preceding sections. It merely

Fic, 15. THE KEMPEN Pramw near TurNHOUT

Zi= w-w :o the symbols, see Fig. 9. The built-up area of the town of
= & shaded.
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remains, therefore, to discuss the present-day pattern of the river
svstems, which is shown on Fig. 16, The gentle gradients, the low
fills and the flat-floored valleys of the Kempen have produced a system
of rather indeterminate drainage. The stream beds are shallowly
incised, encumbered with sand and gravel banks, and frequently
braided : that is, the main streams are split into numerous inter-
connected channels. They meander endlessly, frequently leaving
zbandoned channels (Fig. 17), and sometimes broadening into extensive
:reas of marshland or shallow lakes that vary in extent with the
szasonal rainfall.  Thus in the spring of 1947, following the melting of
iz¢ heavy winter snowfall, flooding was widespread, but, by contrast,
:zwer five months’ drought during the summer and autumn of the
szme year, many of the smaller streams disappeared, and the larger
wzes dwindled into strings of pools among the banks of sand and
szzvel.  The valley-floors are covered with a maze of artificial drainage
czzunels (see p. 35).
Thae Kempen plateau forms a broad and indeterminate watershed
Fz5. g, 10) between the streams draining southwards and westwards
» the Demer, and those draining northwards and eastwards to the
Mz, On Fg. 9, for example, the sources of the Boschbeek and the
=:merbeek are shown nearly two kilometres apart, but the land
~tes only about a metre between them, and the actual sources vary

=azierably from season to season. The hamlet of Waterschei and
== André Dumont colliery are situated on this watershed. Towards
se sorth-west of the Kempen, the watershed is lower and even

22 indeterminate than that n the east (Fig. 10), for it comprises only

tulge of land over twenty metres. There are considerable
== of marsh, from which streams flow both northwards and south-
wozs. and there is much artificial drainage. After heavy rain, it is
ww=ms possible to see streams flowing sluggishly in opposite
“owmems from the same shallow mere.

Fi6. 16. THE KEMPEN NATURAL DRAINAGE SYSTEM

izz A, B, C and D arec shown on an enlarged scale on Figs. 9, 10,
zctively.  The rivers and lakes outside Belgium are not shown.
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DRAINAGE 33

The Demer and the Nethe, which together drain some two-thirds of
the Kempen, join the Scheldt by way of the Rupel. The greater part
of the main Scheldt system in central and south-western Belgium
consists of mote or less parallel rivers lowing approximately north-
wards, consequent upon the northward tilt of the land in Phiocene times.
But the Demer, and its westerly continuation the Dyle, flow almost at
sight-angles to this trend, occupying the ™ furrow ” they have cut into
the southern edge of the Kempen alluvial “fan” (Fig. 6), while their
wibutaries flow south-westwards from the margins of the plateau.
The Nethe, with its two main headstreams, the Groote- and Kleine-
Nethe, drains the gentle western slope of the plateau, and joins the
Rupel near the Senne-Dyle confluence. Both the Demer and the
Nethe have a multiplicity of headstreams separated by gently sloping
sacrluves,

The Meuse flows northwards along the eastern edge of the Kempen
= ix comparatively deeply incised valley. Its Kempen tributaries are
= for the high eastern plateau is almost streamless, although its edge
% sezmed with dry valleys. The only tributary of any size is the

wibzek, twenty kilometres in length, which joins the Meuse below
lezezik, Most of the streams of the northern Kempen wander
sezucly across the frontier into the Netherlands, and find their way
“==unly through the bogs of the Peel in North Brabant to the
Szl and so to the Meuse.  Some streatns are picked up by the

7 oelmina or the Zuid-Willemns Canals.

‘= L:kes are numerous, occurring both in the marshy river valleys,

=2 = depressions on the high plateau where an impervious © pan ™
= wmed, 2 metre or so below the surface.  Although small sheets

Fic. 17. TaE DEmMER VALLEY

Iaon of this' part of the valley is indicated on Fig. 16. The maze of
= Jommcee channels and ditches is not shown.
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of water are to be found all over the Kempen, two distinct groups of
lakes are to be distinguished—one extending northward from Turnhout
to the Netherlands frontier, the other smaller group in the south
between Hasselt and Genk (Fig. 16).

The northern group of lakes includes three main types. One
consists of irregular sheets of shallow water known as Fernen which
vary in cxtent with the ramfall. These lie among the marsh-
linds in the valleys of streams draining northwards into the
Netherlands. Most of these valleys have been drained to form
water-meadows, but to the west of Turnhout, between Brecht and
Wuustwezel in the valley of the Dutch Aa, there is an area of marshland,
the biggest in the Kempen, some seven by two kilometres in extent,
which has been left in its natural state and serves as a firing-range.
Here there are about eighty separate sheets of water in sumimer, apart
from a great number of tiny meres ; the largest, the Huick Ve, is
about 400 by 200 metres at maximum extent. Other large Vennen are
to be seen in the Zand Ven Heide, on cither side of the railway from
Turnhout into the Netherlands. The second type of lake in the north
comprises shallow depressions, known as Gooren, partly filled with
shallow water, pardy with marsh, varying like the Vennen in extent
with the season, hut with their maximum extents defined by restricting
artificial drainage channels. Such is the Meergoor, lying three
kilometres to the north-west of Beerse ; it is about one kilometre
long and three-quarters of a kilometre broad, but in dry summers it
may dwindle to a permanent water area of only about a hundred
metres square. The third type in the northern group is quite
artificial, but nevertheless forms a very striking feature of the land-
scape—the numerous flooded abandoned clay-pits of the brickworks
along the line of the Desschel-Turnhout-Schoten Canal (Fig. 48).

The group of lakes in the south near Genk is strung out along the
valleys of the Stiemerbeck and its tributaries. They lie at about fifty
metres above sea-level, near the foot of the platean edge; where the
gradient flattens out abruptly. In Genk commune, the lakes cover a
maximum arca of 282 hectares, or 3-2 per cent of the total surface area
of the commune. They vary in extent with the scason, except where



DRAINAGE 35

they have becn artificially embanked. The Borgraave Water, for
example, lying about five kilometres north-east of Hassele, is almost
quadrilateral in shape, and the neighbouring Lang Water is a rectangle
of water surface nearly two kilometres long and 150 metres wide, but
cut up by banks into nine units, each about 150 metres square.

Atiificial Drainage

The natural drainage in places has been modified profoundly by man.
The irrigation and drainage ditches are discussed in greater detail on
pp. 70-5 and 80, and the navigation canals on pp. 168-85. The main
rivers Demer and the two Nethes have been regularized and embanked
zlong most of their lengths, both to improve them for navigation
:nd to prevent flooding. In spite of this, widespread floods are
common, especially along the valley of the lower Nethe. The
regularized Demer is shown on Fig. 17 near its junction with the .
Dvle ; the river has been embanked, and its course straightened by the
catting of channels across the “ necks ™ of meanders, leaving them as
" ox-bows ™ ; the flat floor of the main valley is intersected by
crainage channels and ditches. A large part of the low-lying plain in
:ze north, too, is patterned with these ditches, which lead into major
:zznnels and then into regularized streams, such as the Dommel. In
==rer and spring, the channels are primarily used for drainage, but
so=monly In summer water is led into them from the navigation
cz==zls through concrete sluices, and so used to irrigate the water-
Tzzdows,
some of the Kempen navigation canals are used for drainage, but
et of them are contained within high banks, and the beds lie some
wemzs above the surrounding country-side. The streams are cither
=zon¢d beneath the canals—for example, both the Groote-Nethe and
~Nethe are led in concrete conduits under the Albert Canal—
¢ civerted into drainage channels parallel to the canals at the foot
=z containing embankments.
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THE HEATBLANDS

(GENERAL FEATURES

HEaTHLANDS form a characteristic feature of the landscape of a large
part of the North European Plain, especially where the surface is
covered with sheets of coarse sand or gravel (Fig. 2). The podsol-type
soils developed on the sands (see pp. 14-15) are commonly covered
with a thin rather dry layer of acid peat, in which seedlings of ling
(Calluna vulgaris), the dominant plant of the heathlands, readily
establish themselves.

Heathlands may occur in western Europe where rainfall totals are
between 550 mm. (c. 22 inches) and 1,000 mm. (c. 40 inches), that is, in
a much wetter climate than that which gives rise to steppeland further
east. From the available records, it appears that the higher parts of the
Kempen plateau have a mean annual rainfall of about doo to 750 mm.
(c. 24 to 29+5 inches). Thus Leopoldsburg, in the central Kempen at
a height of almost exactly fifty metres, has a mean annual total of
258 mm. (208 inches), while Mol, some fourteen kilometres to the
north-west at twenty-six metres, has 710 mm. (27-95 inches}. Maaseik,
in the Meusc valley to the north-east, has 690 mm. (27-2 inches), and
Sint-Truiden, on the southern borders of the Kempen, has 673 mm.
(264 inches).- These figures, of course, are only averages, and wide
variations occur in the annual and seasonal totals ; thus there was a long
period of complete drought during the summer and antumn of 1947.
The sandy soil, the average summer temperatures of 60° to 64°F., and
the frequent strong winds on the exposed plateau, together considerably
reduce the ** offcctive total ™ of the rainfall, with the resule that the

36
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heathlands are colonized mainly by plants with xerophytic characters,
capable of withstanding these conditions.

The rainfall total, however, is quite adequate to support tree-
growth, and it seems, in fact, that much of the present heathland has
tesulted from the destruction or degeneration of former woodland.
Medieval texts bear witness to the existence in the thirteenth century of
extensive and continuous woodland over much of the Kempen ; the
dominant trees probably comprised oak, birch and hotnbeam. Some
indication of this is to be found in the distribution of the numerous
village names containing woodland elements, such as houth, holt, vorst,
bosch, loo and rode ; the first four indicate the probable presence at one
time of woodland, the last two denote clearings within the woodland.
Fig. 18 shows the wide distribution of these names ; they are by no
means restricted to the valleys. Significantly, the only area where
woodland names are notably absent is in the east-central part of the
plateau, which is mainly over seventy metres above sea-level. Village
names incorporating the element heide (heath) are found much less
commonly. The names of the heathlands themselves, incidentally, are
af course very numerous ; from a close survey of large-scale maps,
Zom unpublished commune maps and from miscellaneous local
saarces, no less than 145 individually named stretches of heathland
=2ve been distinguished.

iz is probable that the destruction of the primitive woodlands in
Zelzium was well advanced by the sixteenth century ; large clearance

-==mes by religious houses, the slow but gradual widening of the peri-
=uster of arable land and of pasture around the villages in the valleys,
== the wholesale cutting for fuel by the armies which repeatedly
“wezzz over the Low Countries, all L Hlkibnis toll. Once the wood-
=22 had been cleared, natural regeneration became increasingly
—=c:lz, for the dearing allowed the rapid destruction of the mild
w=ws which forms under deciduous woodland, and irs replacement
= 2 acid layer in which heathland associations flourish. Further,
ms=mcraddon was often prevented by the grazing of sheep, goats and

e, which destroyed the young secdhngs Another adverse factor

= 2= Zevelopment of a hard “ pan ™ laver (see p. 15), which forms

>
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GENERAL FEATURES 19

readily when the soil has been deprived of its protective deciduous
forest cover ; this cannot be penetrated by the roowts of young
trees, thus maintaining a shallow soil layer. The result of these adverse
conditions is revealed by the first large~scale series of maps (1 : 86,400)
covering the whole of the Low Countries, completed in 1777 by
Joseph de Ferrartis, Directenr Général de T Artillérie to the Empress
Maria-Theresa, which shows that the Kempen at the time of the survey
was covered with almost continuous heathland. It was interrupted
only by isolated villages, each with its ring of arable and pasture
land, and by a few small surviving patches of woodiand.

In the absence of these unfavourable artificial conditions, it is possible
“or woodland once again to develop through natural regeneration ; this
wendency may be indicated by the spread of rather scrubby birch-oak
woods, and also by the fact that isolated pines may be seen growing in
zreas of heathland adjoining plantations. The regeneration has been
helped by the virtual disappearance of the large flocks of sheep which

w=eteenth century (see pp. 81-2). Yet regeneration is not easy ; when
siantations are deliberately and scientifically established, their early
~cstence depends upon the creation and careful maintenance of
zvourable conditions (see p. 106), and natural regeneration is even
=ore difficult.

The blank area in the woodland village names on Fig. 18, repre-
w=zng the land more or less above seventy metres, almost certainly
seiiczres an area naturally unfavourable to tree-growth. Here the

Z: are exceptionally poor, and the high plateau is much exposed to
=omz winds. It is probable therefore that the high heathland in the

==z1 Kempen is primitive, and is the natural type of plant community
“-=loped on these soils under the particular climatic conditions ; it is,
» =z, 2 sub-climax in the normal developmental succession of the

=g T

THE DisTRIBUTION OF KEMPEN PLACE-NAMES CONTAINING WOODLAND
AND Heatu FIEMENTS

1

=0+ =c larger villages are included.  Contemporary woodland and heathland

== =k being village names, are omitted.
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AspecTS OF HEATHLAND VEGETATION

It is not easy to describe the Kempen heathland in general terms. Tts
aspect varies considerably from place to place as the different heathland
associations change, and it is convenient therefore to attempt 2 descrip-
tion of these main associations, remembering of course that there are
all stages of transition between them. They may be summarized
as follows : (1) Calluna heath ; (2) mixed heath ; (3) grass heath ;
(4) oak-birch heath ; and (s) wet heath ; included for convenience in
the last association are the bog communities where permanently water-
logged soil conditions occur.

(1) Cadlluna Heath

The most characteristic feature of the heathland is the extensive area of
ling (Calhma vulgaris), which is commonly the dominant species. Its
appearance varies according to the season and also to the age of the
community, which means in effect the length of time which has
clapsed since the last heath fire. The growth is usually close, but even
with old woody and ““leggy ” plants the height of the layer is rarely
above half a metre, and it never approaches the nature of the deep
brush of some of the English moorlands, which may present consider-
able difficulty to the walker. In spring there is a tint of pale green, in
autumn there are tones of deep purple and sepia, but after a widespread
fire, whole tracts are of unrelieved black or grey. One of the largest
remaining areas of Calluna heath is that lying to the north-west of
Winterslag, called in various parts the Zonhoven Heide, the Molen
Heide and the Haagdom Heide (Fig. 10). For seven kilometres the
railway between Winterslag and Houthalen crosses this heathland
virtually unpopulated, its dreariness is relieved only by occasional
meres, by pine plantations, and by the apparently rather aimless paths
and tracks which wind about.

While ling is overwhelmingly dominant in the Calluna heath,
several other layers can be distinguished, although of much less
significance. Certain shade-tolerant plants such as bilberry (Vaccinium
myrtillus) and dwarf gorse (Ulex minor) form a middle-layer, and there
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is usually 2 ground-layer of mosses and lichens. Notable among the
last arc species of Cladonia, which are largely responsible for the
formation of a surface layer of acid peat. The dwarf gorse sometimes
forms a prostrate prickly mar among this ground-layer. Where the
ling is absent, so too is the ground-layer ; the sand, cxposed to wind
scrion by the absence of the hinding roots of heather and of the wind-~
break effece of its bushy growth, remains almost entirely devoid of
wegetation.

2 Mived Heath

A more varied type of heath vegetation is found locally among the
C:fiuna heath. Erica cinerea, or purple bell-heather, sometimes occurs
=iwed with ling, and on sunny slopes, as for example to the south of
omk, it forms considerable stretches of colourful landscape, which
-==ast with the more sombre ling. In the damper areas, such asin
& shallow depressions on the plateau, or in the wet heath transition
o= the cross-leaved heath (Erica tetralix) is common. In addition
. -2 heathers, there is an associated group of specics, characterized by
e tolerance of high soil acidity, by some degree of adapration o
wmer drought, and by a very low demand on plant nutrients in the
& These include broom (Cytisus scoparius), dwarf whins (Genista
iz and G. pilosd), juniper (Juniperus communis) and gorse (Ulex
)+ the Jast is not a typical member of the heathland association,
o weemns o fourish by road-sides and near villages. To the east of

Seeenciet colliery, for example, the broom forms dense continuous

.= = metre or more high, intersected by footpaths and hard earth
suxs  Inddentally, during the nineteenth century, broom-seed was
sl sown widespread as one of the first steps to improvement

. — ). One of the finest and most continuous of these mixed
= i b hetween Mechelen in the Meuse valley and Asch on the
ight of eighty-five metres—the great Mechelsche Heide.
=25 now been planted with pinewoods, but still for many
< zenty unduladng platean, diversified here and there by
covered with ling, with great thickets of broom, with
« zrasses and with much bare sand.
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One or two-other local associations deserve mention. The bracken
fern (Pteridinm aquilinum) is not a true heath plant, but in some parts of
the heathland where the ling is not common it may indicate the site of
former deciduous woodland. Considerable stretches are to be seen,
for example, between Waterschei and Asch, and in the neighbourhood
of Eelen. On the heathlands north of Genk there are dense and con-
tinuous thickets of brambles, and these are common in other localities.

{(3) Grass Heath

Over many parts of the Kempen a more open heath is found, especially
where constant burning or grazing has kept the ling from full develop-
ment. It is noticeable that many of the grass heaths occur beyond the
arable lands and the improved pastures around the villages, while the
Calluna heaths lie still further away (Fig. 69). The ling, sometimes
grazed, frequently fired, or cut for litter, has retreated from the nearer
heathlands and dominates the higher and more remote parts. In the
grass heaths, the true heath plants are much less numerous, and are often
missing altogether. They are replaced by various heath-grasses,
notably Deschampsia flexuosa, Agrostis spp. and Festuca spp. These
sometimes form a more or less continuous turf carpet, while in other
areas they grow in low clumps or tufts separated by bare sand. There
is a very large number of annuals, often early flowering species, among
the grasses. One of the most continuous grass heaths occurs to the
north of Helchteren, in the Hoever Heide, which is covered with
moorland grass, unrelieved by trees and shrubs and but rarely with ling.
Other striking examples are the Dorper Heide to the west of Lommel
(Fig. 69) and the Karrestater Heide to the east. The former is one of
the largest completely trecless areas in the Kempen, and the coarse
grass is interrupted by sheets of bare sand. Various transition stages
are to be found between the grass heath and the Calluna or mixed
heaths ; scattered ling increases in frequency until the close Calluna
heath entirely replaces the grasses.

(4) Oak-Birch Heath

Scattered silver birch (Betula spp.) often grow sporadically among the
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grass heath, as on the Bretheide and Stalenheide to the north of Genk,
and even occasionally in the Calluna heath. In particular, these trees
occur in great numbers to the east of Asch, spread out almost uniformly
at intervals of ten metres or so, with intervening patches of coarse grass.
Between Waterschei and Asch thece are areas where the birch trees
are so numerous and continuous as to be called birch-woods. The
heath in fact is being freely colonized by these trees.

In other districts, particularly in the lower heathlands to the north
and north-west, the birch grows in association with dwarf oak and
with other deciduous trees. Sometimes the trees are so numerous 2s o
justify the name “ oak-birch heath,” as distinct from grass heaths and
mixed heaths, where the trees form only sporadic elements. To the
west of Turnhout, for example, there are scrubby woodlands of dwarf
oak, willow, hazel, alder and ash, forming a dense layer one to two
metres in height, often interlaced with brambles, while the slender
zunks of the silver birch rise some five metres above the thicket. In
tze damper areas, alders and willows predominate. Here and there are
salated Scots pines, subspontancously spreading from neighbouring
slzntaons. In the north-east, near Maaseik, dwarf oaks form more
ssnunuous thickets, with an associated shrub layer which includes
zzcom, buckthorn, bilberry and bracken. Where circumstances are
szmncularly favourable, copses of mature trees may develop.

I: seems then that on the heathlands there are all stages between

wu-birch heath and Callting or grass heath ; undisturbed heath will be
lomized by an oak-birch association, and over-grazed and over-cut
wi-dirch will revert to true heath. On the whole, it seems that the

<=z of oak-birch heath are increasing. It may well be that the oak-
wecn neath, if uninterrupted, could develop into oak forest, a return to
== wooded conditions of the past. But oaks grow so slowly that

=z zorm of interruption almost certainly does take place.

“z: Heath and Bog

* cemzcteristic feature of the Kempen, both in the lower areas to the
== =< north and in the high plateau, is the number of small lakes and
w2 pp. 33-5). In the neighbourhood of these, in the damp
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depressions around them, aquatic and heath communities come into
close association. There are all transitions between bog, where
permanently wet soil conditions occur, the intermediate wet heath, and
the dry Calluna heath. In addition, the broad, gently sloping valleys
have swampy areas ; the lines of the streams and of the ditches leading
into them are indicated by reeds, alders and willows.

In the northern and western Kempen, between the Desschel-
Turnhout-Schoten Canal and the Netherlands frontier, there are areas
known as Moeren ; they are akin to and sometimes continuous with
the Hoggveen in the Netherlands, in fact, the small meres in these areas
are often known as Vennen (see p. 34). The Moeren lie generally at
about twenty-five metres above sea level. The vegetation associated
with them (Carex spp., Phragmites spp. and sometimes alders) suggests
a transition from a bog to a true fen community, but it is probable thac
the limited deposition of sile and the acid nature of the drainage water
will render unlikely the full development of the latter. Omne of the
largest expanscs of these Moeren occurs to the east of Turnhout (Fig. 15).
Here therc is a great shallow depression, almost encircled by the
twenty-five metre contour, except in the south-west, where the
Belgian Aa flows out on its way to join the Nethe near Herentals.
The western part of this depression is occupied by the Liereman Moer,
while further cast are the irregularly shaped Luif Goor and Roode
Goor. Thesc depressions, covered with a layer of silt, are surrounded
by heathlands which lie some five metres higher than the waterlogged
areas. The vegetation shows strikingly the sequence from aquatic
communities, through the wet heath dominated by Molinia cernlea
(blue moor grass), to the dry grass heath with patches of ling.

On the high plateau, at altitudes exceeding fifty or sixty metres,
true peat-bogs, akin to the Hochmooren of Germany and to the upland
Mosses of Great Britain, occur sporadically in hollows among the
heathlands. Even though the soil is sandy and highly permeable.
these hollows become waterlogged, because the hard “ pan ™ is well
developed and the drainage on the indeterminate watersheds is so poor
that much surface water remains stagnant. This bog is closely related
to the heath which surrounds it, for it has the same poverty of mineral
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nutrients and the same high acidity ; its difference is that the surface is
permanently damp, while the true heath is dry. Should the bog or
wet heath dry out, naturally or artificially, true heath will resule. The
characteristic plant association comprises blue moor grass, which often
occurs in great tussocks, Sphagnum and other bog-mosses, cotton
grass and heath rushes. Considerable thicknesses of highly acid
and nutrient-poor peats develop in the hollows. In the transitional
wet heath, there may be found the cross-leaved heath (Erica tetralix),
which prefers damper localities than do the other heaths. Near the
upper slopes of the depressions, ling becomes increasingly frequent.
An example of these high bogs is to be seen on the Dalder Heide, to
the south of Genk, at a height varying from fifty-five to seventy mctres
:bove sea-level. There are some half-a-dozen large meres, between
which is bog, except where artificial drainage and improvement has
converted them into water-meadows. To the east the land rises
gradually to the Calluna heath above eighty-five metres. A morc
xtensive and higher area of bog is on the Donderslagsche Heide
Fig. 10}, an area some eight by four kilometres in extent, lying to the
szst of Helchteren on the indeterminate plateau-watershed at a height

=2 about eighty metres. Sheets of water are rare, except in rainy
=zather, but the bog is widespread. The heathland is used by

sednance firms as a firing range.

CHANGES IN THE AREA OF HEATHLAND, 1846-1042

2ze impression of the extent of Kempen heathland a century ago
=z7 be obtained from a study of the Agricultural Census of 1846. It
==t be remembered, however, that provincial and arrondissement
izzres alone are available, and also that heathland was then not
-zusately specified in the returns. Nevertheless, in the Kempen at
=52 =me much that was not included under the categories of agri-
wezzlly productive land, pasture or woodland, can be regarded as
ws=lnd ; the area occupied by roads and buildings formed a very

“_ proportion of the toral.  The statistics for 1846 are summarized
® == Table on p. 46 :
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The Area of * Agriculturally Unproductive " Land, 1846

‘ ** Agriculturally | Percentage of
Arrondissement | Total Area | Unproductive” | Total Area |

' {hectares)
Antwerpen | 97,206 37,053 38 |
Mechelen .. e 50,368 9,133 18 |
Turnhout .. ool 1357 65,011 49
| |
Antwerpen province . 283,311 | 112,007 | 40 |
= |
Hasselt .. o 99,983 29,780 33
Maaseik .. . 86,543 | §3,121 61
Tongeren . . .. 63,789 11,112 17
! Limburg province. . l 241,315 04,013 ' 19 : '
| All Belgium L. 2,045,593 | 666,767 23 i

Note. The provincial total areas differ slightly from those of the
present day ; this is the result of boundary alterations.

In this Table, the lower percentages of heathland for the Hasselt and
Tongeren arrondissements in Limburg province resalt from the fact that
large parts of them extend southward on to the agriculturally pros-
perous limon~covered plateau of Hesbaye. In Antwerpen province,
the southern part of Turnhout and most of Mechelen arrondissement lie
on the northern part of the fertile Brabant Plateau, while the western
part of Antwerpen arrondissement consists of the Scheldt polder areas.
The true heathland areas covered a large part of the northern arrondisse-
ments of Antwerpen province, much of northern Hasselt and ewo-thirds
of Maaseik. The Kempen heathlands formed in 1846 nearly one-third
of all Belgian * non-productive land.”

By 1866, considerable progress had been made in the gradual
reduction and reclamation of the heathlands, a progress which is
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discussed in Chapters Il and IV. The extent of actual heathland in the

various Kempen arrondissements at the Agricultural Census of 1866 was
as follows :

The Area of Heathland, 1866

l Heathland | Percentage of
Arrondissement (hectates) | Total Area

| Antwerpen 5, 16,176 16:6
Mechelen .. L 1,065 30
Tumhout .. o 33,033 249
Antwerpen province 52,074 | 18.4
Hasselt 4 i | 6,567 73
Mazseik .. .. | 30373 35°$
Tongeren .. o 11,348 177
Limburg province. . 48,648 | 202

Note. These figures are of heathland alone, and are
not strictly comparable with the Table on p. 46,

which includes all ** agriculturally unproductive ™
land.

Ts 1866 census was carried out on an elaborate scale, and the first
Z=iled computation of the area of heathland in each commune was
z=zlished asaresult.  From these statistics, the proportion of heathland
===zessed as a percentage of the total area of cach commune has been
~v=pured (Fig. 19).

S Distribution of Heathland in 1866

= 2366, thirty-seven communes had two-fifths or more of their total
= uader heath ; these communes, shown in black on Fig. 19, extend
<=z the Netherlands frontier and south-eastward on to the high
s==sz. They occupy about one-third of the Kempen. Twenty
“==unes had more than half of their area under heath. Hechtel, in
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the heart of the eastern Kempen, had 2,217 hectares of heathland (that s,
sixty-five per cent of its total area). Gruitrode, to the west of Maaseik
town, had 2,263 hectares (fifty-nine per cent) and Lommel, the third
largest commune in Belgium, had $,921 hectares (fifty-eight per cent).
These three communes are all in Maaseik arrondissement, that is, in
the Limburg Kempen. The high heathland proportions continued

mmmleF
2 Pl = Pl Ul

Fic. 19. THE DISTRIBUTION OF HEATHLAND, 1866

The extent of heathland in each commune was obtained from Agriculture :
Recensement Géniral [Bruxelles, 1866),

The figures in the key indicate the percentage of the total area of each commune
under heath, as follows : 1. over 403 2. 30 to 405 3. 2010 30; 4. 1010 20
5.Ito10 ; 6.under 1.

The main towns are indicated by abbreviations, as follows ; A. Antwerp ;
H. Hasselt ; L. Lier ; Ma. Maaseik ; Me. Mechelen ; T. Turnhout.

southward into Hasselt arrondissement, where Niel had fifty-seven per
cent, Genk fifty-six and Asch fifty-five. So, too, in northern Turnhout
near the Netherlands frontier, where Poppel had 2,104 hectares
of heathland, which, covering sixty-seven per cent of the total area
of the commune, was the highest proportion of any in the Kempen.
Weelde had fifty-nine and Brecht fifey-four per cent.
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The Distribution of Heathland in 1942

The most recent cadastral survey of Belgium, providing detailed land
utilization statistics, was carried out in 1942, during the German
occupation. Agricultural statistics are available for 1946, but heathland,
woodland and other agriculturally non-productive lands were not then

Fic. 20. THE DiSTRIBUTION OF HEATHLAND, 1942

The extent of heathland and other waste lind [see pp. 49-50) was obtained
S the results of the unpublished cadastral survey of 1042, made available by
== levitue National de Stavistigee in Brossels.

The figures in the key indicate the percentage of the total area of each commuine
e=cr heath, s follows : 1. over 4o; 2. 30t0 g0; 3. 20 to 10 4. 10 t0 203
£ 1wmi0; 6. under 1.

rrin towus are indicated by abbreviations, as follows : A. Antwerp ;
sassele; L, Lier; Ma. Maaseik ; Me. Mechelen ; T. Turnhout.

-

szemed.  Ulifortunately, however, heathland was not separately and

zzozcally distinguished in the 1942 survey. It was returned in a
~w=posite category which also included lakes, marshland, quarries,
ni-pits, sand-dunes, reservoirs, mines and industrial ground, parks

=l L=d devoted to communications, but it did not include built-up
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areas. However, in the Kempen at least, it may be assumed that heath-
land forms a dominating and outstanding part of the category,
especially as marshland can be included broadly as * wet heath,” and
cand-dunes are in fact a feature of the heathlands. The statistics
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Fig. 21. CHANGES IN THE DISTRIBUTION OF HEATHLAND, 1866-1942

The change in each commune was caleulated from statistics obtained from
Agricultire ; Recensement Ciénéral (Broxelles, 1866) and from the results of the
unpublished cadastral survey of 1942, made available by the Tnsrime National de
Statistique in Brossels.

The figures in the key indicatc the change in the area of heathland betwesn the
fwo surveys, expressed as 2 percentage of the total area of each commune, as
follows ; 1. decrease exceeding 24 ; 2. decrease of 10 to 25; 3. decrease of
2 to 10 4, lirtle or no change, i.¢. less than plus or minus twe ; 8. increase of
2 to 107 B. incresse of 1o to 25; 7. increase excecding 25

The main towns arc indicated by abbreviations, as follows : A, Antwerp ;
H. Hasselr ; L. Lier; Ma. Maascik ; Me. Mechelen ; T, Turnhout.

grouped together as * heathland, ... .. cte,” in the cadastral survey have
been used to plot Fig. 20, and it is not too misleading to regard this as
providing a fairly accurate picture of the extent of the heathland in
1942. In any case, the difficulty of drawing a boundary line berween,
for example, * heathland ™ and *“ rough grazing,” is very great.
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Different surveyors, with their varied interpretations, probably intro-
duced considerable errors of detail into both the 1866 and 1942 surveys.
It is reasonable, therefore, to regard Figs. 19 and 20 as being more or
less comparable.

When Fig. 20, depicting conditions in 1942, is examined, it will
be seen that only five communes had over forty per cent of their total
area under heath. Four of these were Hechtel, with 2,140 hectares
{sixty-three per cent of the total area), Lommel (forty-six per cent),
Houthalen and Wijshagen (forty per cent each).  The fifth, Leopolds-
burg, consists for the most part of heathland permanently reserved in
its more or less natural state as training-ground and firing-ranges for a
large military camp ; this land is not taxable and is consequently not
returned in the statistics.  The heathland, however, certainly occupies
more than half of the area of the commune.

The great reduction of the area of the heathland is revealed strikingly
in Fig. 21. Twenty-eight communes had a decrease in heathland
cquivalent to more than a quarter of their total area ; these communes
for the most part are those which had high proportions of heath in 1866,
and therefore offered scope for reclamation and for more profitable
land use as the population increased. The most marked decreases,
cquivalent to about half of the total area in each case, were in the
“ollowing communes :

Percentage of Total Area under Heath

Conpnune - i
T 1866 | In 1042 |
Tongerloo .. .. 55 I
(Gruitrode - .. 59
Sme-Huibrechos-Lidle . . 50 [ 5
Opoeteren 56 ir
Poppel .. i 67 22

T st four of these communes are in Maaseik arrondissement in the
somz-cast ; the last, near the Netherlands frontier in Turnhout, showed
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an absolute reduction in the area of heathland of no less than 1,401
hectares.

While most of the large Kempen communes reveal this considerable
decrease in the area under heath between 1866 and 1942, a few show
little change. For example, the heathland in Hechtel decreased merely
from 2,217 to 2,140 hectares, in Geel from 1,850 to 1,797 hectares, in
Houthalen from 2,016 to 1,957 hectares, and in Lommel from 5,921 to
4,560 hectares. In these communes, the heathland is particularly poor
and the areas of sand-dunes, bog and meres are considerable ; the
technical problems are greater and the costs of reclamation are higher,
while the probable returns are much less than in other heathlands.

The areas of increase in the category of “ heathland etc.,” as indicated
by Fig. 21, are small, and can be explained by the fact already stressed
that the 1942 statistics refer not to heathland alone but also to other
categorics of non~productive and waste land.  For example, Turnhout
Oud-Turnhout and Beerse mainly owe their increases to the extension
of the clay-pits, both the present abandoned ones and those in active
operation which supply the numerous brick-yards along the Desschel-
Turnhout-Schoten Canal (Fig. 48). The increase in Leopoldsburg is
due to the large areas taken over as military training grounds. Outside
the Kempen proper, the slight rises in many communes are due to the
increase in the arcas of land needed for industrial purposes, as in the
neighbourhood of the Rupel and Scheldt estuaries.
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AGRICULTURE

Historicar BACEGROUND

Tu earliest actempts to improve the Kempen for agricultural purposes
were made in the twelfth century, mainly by the religious houses, but
the results were limited in extent. Throughout the succeeding cen-
turies, the perimeter of the cultivated land round each of the small
isolated villages was pushed slowly outwards. Occasionally, official
stimulus was applied, notably under Spanish rule in 1572, in 1577 and
again in 1586, when grants of land were made to individuals on
condition that these areas were cleared of heath and made productive.
In 1772, during the reign of the Empress Maria-Theresa, a law was
passed to further the reclamation of waste land.  In effect, ownership of
beathland was vested in those who were able to enclose and improve it.
A further inducement was that such land was exempted from all
raxes, tithes and public charges for thirty years, and during the
racceeding thirty years it was to be assessed at very low rates. If
within six months of the grant, the improvement had not been started,
“2¢ land lapsed into State ownership, as indeed did improved land that
vz subsequently abandoned. These edicts, sound in principle,
ssoused much opposition, and i practice proved to be unworkable.
=ow concessions of land, in fact, were taken up, for the Kempen then
=ered litde prospect of reward, even to the energetic speculator. Of
“wse concessions that were accepted, not a few failed because the
stemes were too ambitious, in that the areas involved were too
cxensive.  The new occupants did indeed clear considerable stretches
53
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of land, strip off the ling, and grow crops of buckwheat, rye and barley
for two or threc years. But the slight initial fertility of the soil was
speedily exhausted, and the abundant supplies of organic manure
needed by the light sandy soils were rarely forthcoming.

The Kempen peasantry themselves, as distinct from outside
colonizers, pursued at the beginning of the nincteenth century a way of
life which enabled them to win a meagre subsistence from their limited
environment. From the survey of Ferraris in 1777 (sec p. 39), it
seemns that most of the central and eastern Kempen was at that time
covered with almost continuous heathland, known generally as les
landes, interrupted here and there by patches of woodland and by small
tracts of cultivated land round the villages. Probably two-thirds
of the Kempen, or about three thousand square kilometres, was
agriculturally unproductive in 1800, But the small-scale agricultural
activity that the region supported was after all sufficient for the needs
of the scanty population. The basis of their limited economy was a
combination of the cultivation of small fields near the villages with rye,
buckwheat and potatoes, and the grazing of sheep and cattle, together
with the exploitation in various ways of the heathland, much of which
was owned by the various communes and held in common by their
inhabitants. There were indeed already some small-scale efforts to
improve the sandy soils for cultivation. An English clergyman, who
travelled widely in the Low Countries during the third decade of the
nineteenth century, described in very considerable detail this work of
improvement.!

“The poor sandy heaths, which have been converted into pro-
ductive farms, evince the indefatigable industry and perseverance of
the Flemings. They seem to want nothing but a space ta work
upon ; whatever be the quality or texture of the soil, in ime they
will make it produce something. The sand in the Campine can be
compared to nothing but the sands on the sca-shore.... It is
highly interesting to follow step by step the progress of improve-
ment. Here you see a cottage and rude cow-shed erected on a spot

1Rev. W. L. Rham, ‘ On the Agriculture of the Netherlands’, in _Jourral of
the Royal Agricultural Society, Seriés 1, no. 2, pp. 43-63 (London, 1841).
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of the most unpromising aspect. The loose white sand blown into
irregular mounds is only kept together by the roots of the heath ; a
small spot only is levelled and surrounded by a ditch ; part of this is
covered with young broom, part is planted with potatoes, and
perhaps a small patch of diminutive clover may show itself; but
there is a heap of dung and compost forming. The urine of the
cow is collected in a small tank, or perhaps in a cask sunk in the
earth ; and this is the nucleus from which, in 2 few years, a little
farm will spread around.

*“ In another spot more extensive tmprovements are going on ; a
wealthy proprictor or lessee is trenching and levelling the surface,
sowing broom-seed, and planting young fir-trees, which are to be
cut down in a few years. In another, the process has gone on
further : the fies or the broom are alréady cut down; a vein of
loam has been found, and is dug out to be spread over the sandy
surface ; the cart with liquid manure is preparing the surface for the
reception of seed, or the same, diluted with water, is poured over
the young blade just appearing above ground. The soil is created,
and, if the cost and labour were reckoned, is paid for at a dear rate ;
but perseverance insures success, and there are few instances of
improvements being abandoned, after they are fairly begun, unless
they were undertaken on too large a scale . . . ” (the usual mistake
of outside colonizers).

The general practice was to trench and level the soil, using a light
wooden spade, shod with iron, together with a pick-axe to break the
cnderlying “ hard-pan.”  As each trench was dug, and the earth
=om the next trench turned over into it, hollows were filled and small
-minences removed.  Sometimes a thin layer of soil, together with
==z stalks and roots and the surface peat, was removed and burnt in
zi:2s. and the residue dug into the soil as potash fertilizer. But such a
smzcdce was undoubtedly wasteful, and often did more harm than
siend, for 1t left surfaces of bare sand on which the natural regeneration
=== of ling was slow. After the ground had been levelled, the
zszcace followed varied according to whether organic manure was or
w22 mot available. :
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““ If there is no manure at hand, the only thing that can be sown on
poor sand, at first, is broom : this grows in the most barren soils ;
in three years it is fit to cut, and, produces some return in fagots
for the bakers and brickmakers. The leaves which have fallen have
somewhat enriched the soil, and the fibres of the roots have given a
certain degree of compactness, It may now be ploughed and sown
with buckwheat, or even with rye, withour manure. .. .

The farmer who was able to keep a few cows had a considerable
advantage.

“ . If about 20 small cart-loads of dung can be brought on
each acre of the newly trenched ground, the progress is much more
rapid. Potatoes are then the first crop, and generally give a good
return. The same quantity of dung is required for the next crop,
which is rye, in which clover is sown in the succeeding spring ; and
a small portion is sown with carrots, of which they have 2 white
sort . . . which even in this poor soil, gives a tolerable supply of
food to the cows in winter. Should the clover fail, which sometimes
happens, the ground is ploughed in spring, and sown with oats and
dover again. But if the clover comes up well among the rye
cubble, it is cut twice, ... The clover-ley is manured with
10 cart-loads of dung to the acre, and rye sown again but not clower.
After the rye comes buckwheat without any manure ; then potatocs
again, manured as at first, and the same rotation of crops follows.
It is found that the poor land gradually improves at each rotation
from the quantity of dung used. . ..”

This is an example of the careful patience used to bring the sandy
heathland soils into production. Various other systems and rotations
were of course used.  Sometimes broom-seed was sown with rye ; the
Jaster was reaped in autumn, leaving a long stubble among which the
broom continued to grow for two more years ; the green tops were
used as litter, the woody stems as fucl, and the roots ploughed .
Another method was to sow oats, clover and broom together ; the
oats were reaped in the first autumn, the clover and broom-tops in the

1Rev. W. L. Rham, op. dit., p. 45.
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second year, and the broom cut in the third.  As the English observer
of these practices wrote :

“...All these various methods of bringing poor sands into
cultivation show that no device is omitted which ingenuity can
suggest to supply the want of manure. .. .2

But these schemes of improvement were all of a small-scale nature,
as compared with the great arca of heathland which remained
virtually untouched except in the immediate neighbourhood of the
villages. In fact, the opposition to government edicts which aimed ac
furthering these schemes was considerable, for the communes jealously
guarded the common rights on their heathlands. These rights included
the grazing of sheep and cattle, and the cutting of turves and ling. The
last was of considerable value ; when dried, it provided litter for the
stock ; the young shoots were browsed by large flocks of sheep ; the:
woody stems and roots served as fuel, valuable in a largely trecless
region, for they were bumt with dried peaty clods torn from the areas
of wet heath ; and the stalks were chopped and mixed with mud for
the lath-and-daub method of cottage construction. Many communes,
in fact, made token improvement schemes to meet the government
adicts, but in practice did litle. Their populations at that time were
but slowly increasing, and there was little need to extend the area of the
zrable lands, for communications were so poor that lack of access to
markets limited agricultural production to that needed for local
consumption.

The newly formed kingdom of Belgium, finally established in 1839,
=cJuded in its ambitious programme of economic development a great
sicrease in the extent of agriculturally productive land. But, as in
:==2, onc of the main obstacles to any integrated scheme was the
-=sensive area owned by the communes. A law was therefore passed in
2527, in terms very similar to those of the Austrian edict of 1772, by
~=:ch the State could order the sale of unimproved communal lands.
T new occupant was granted a reduction or even complete remission

B i

=2:vesand tithes, in return for which he was obliged to convert the waste

Rew. W. L, Rham, op. cif., p 46.
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into arable land or pasture. This measure affected no less than 167
communes. Despite considerable opposition from the communes,
the edict was applied much more stringently than that of 1772,
but by no means to the extent envisaged by the government.
Exact records were kept and periodic inspections made. Between
1847 and 1860, the State ordered 33,130 hectares of uncultivated
communal land in Belgium to be sold ; of this total, 10,922 hectares,
were in Antwerpen and 11,895 in Limburg, or about two-thirds of all
land so scheduled in Belgium. Several communes, in order to avoid
losing their land, embarked themselves upon a policy of afforestation,
which was recognized by the State as constituting “ improvement.”
Others, such as Genk, helped their own inhabitants to become land-
owners by ceding to them pieces of land to be cleared, in return for
small annual payments. ‘

Prospects for agricultural development were, it is true, much moit
promising than in the eighteenth century; communications were
being rapidly developed, more State and private capital was available.
and the rapidly increasing industrial population offered growing markets
and better prices for food-stuffi. The area of communally-owned land
improved annually in the two provinces between 1847 and 1866, either
by the communes themselves or by individuals to whom areas of land
were granted, averaged abour 830 hectares. The Agricultural Census
of 1866 estimated that an additional area of prii*ate estates, amounting
to about 800 hectares annually, was improved by their owners, giving
an average yearly increase of over 1,600 hectares of improved land in
the Kempen between 1847 and 1866.  About half of this area was put
under woodland, one-third became pasture and about one-sixth arable
land. While the total was considerably less than the original rather
optimistic estimates, the results would not have been unsatisfactory if
this rate of improvement could have been maintained. But, after 1866,
while afforestation continued to flourish, the area improved annually
as arable land and as pasture showed a substantial decline, for the more
accessible and amenable lands were reclaimed first.

One method of agricultural improvement proposed towards the
middle of the nineteenth century was the creation of State agricultural
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colonies and farms. There were protracted discussions, but the actual
results in the Kempen were negligible, where the only State scheme
carried out was the formation of a colony to the north-west of Lommel;
which is known as La Colonie (Fig. 68) to this day, an indication of its
uniqueness (see p. 227).  Although twenty farms were built, the colony
was hardly a success, for the original settlers from Flanders soon wearied
of the desolation of the heathland country and returied to their former
villages in the crowded Flanders Plain. More successful were such
private enterprises as the large estates maintained by the Trappist
monasteries at Westerloo and at Achel near the Netherlands frontier
(see pp. 80 and 227).

The change in the area of farm-land (the domaine agricole, or, in
Flemish, landbottvdomein) in the two Kempen provinces between 1846
and 1946 can be scen from figures given in the various agricultural
censuses. These afford broadly accurate comparisons between the
various surveys, although there were minor changes in computation
and definition ; sometimes, for example, the figures are derived from
a cadastral survey, at others from the addition of returns by individual
farmers,

Area of Farm-land, 1846-1946 (square kilometres)

! |
1846 1866 | 1805 ‘ 1938 I 1046

[ | i L
- Ancwerpen .. | 1,346 ' 1,573 | Lase | L340 | 1,370
! Limburg .. | 1,281 | 13oo | 1,308 | 1,318 | 1,196

The extent of the domaine agricole shows surprisingly lictle change in a
czatury, especially if the figures for 1938 are considered, rather than
sEose for 1046, which in Limburg at least reveal to some extent the
=dwerse effeces of the war of 1940—45.  The slight change is all the more
=zm:rkable when it is realized that the definition of farm-land includes
=nlv arable land, but also enclosed pasture, orchards and nurseries
75), and it emphasizes that the most common method of
I:nd improvement, certainly on the eastern platean in Limburg,
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was by afforestation. It will be appreciated, of course, that this almost
negligible change in area gives no indication of the qualitative improve-
ment of the farm-land, which was sometimes considerable ; for
example, what was then little more than grass heath was commonly

W [ [
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Fic. 22. THE DISTRIBUTION OF ARABLE LAND, I8GG

The extent of arable land in ecach commune was obtained from Agriculeure :
Recensement Général (Bruxelles, 1866).

The figures in the key indicate the percentage of the total area of each commune
under arable land, as follows : 1. over 755 2.50t0 75 ; 3.30t0 503 4. 1510 303
5. 5 to 15 6. under s.

The main towns are indicated by abbreviations, as follows : A. Antwerp ;
H. Hasselt ; L. Lier ; Ma. Maaseik ; Me, Mechelen ; T. Turnhout.

included in the 1866 returns as permanent pasture, but by 1946 this
had often been improved into true pasture of reasonable quality.

CHANGES IN THE AREA OF ARABLE LAND, 1866-1946

3

Arable land is entered in the census returns under “ agriculture
proprement dite.”” ‘This is not altogether satisfactory, for it does not
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include rotation grasslands, which in Great Britain, for example, play
an integral part in the cultivation of arable land. The rotation grass-
lands are however of comparatively small extent in the Kempen
(see p. 65).  The distribution of arable land in the Kempen and in its
marginal districts at the time of the Agricultural Census of 1866 is shown
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Fic. 23. THE DISTRIBUTION OF ARABLE LAND, 1946

The cxtent of arable land in each commune was obtained from unpublished
statistics made available by the Institus National de Statistique in Brussels.

The figures in the key indicate the percentage of the total area of each commune
under arable, as follows : 1. over 75; 2. s0to 75; 3.30t0 50; 4. 15 (0 30;

. $to 15 ; 6. under s.

The main towns are indicated by abbreviations, as follows :  A. Antwerp ;
Z. Hasselt ; L. Lier ; Ma. Maascik ; Me. Mechelen ; 'T. Turnhout.

(V1]

o= Fig. 22, In that year, most of the communes in the Kempen
:=iclt had only some twenty to thirty per cent of their total areas
==der arable. This low proportion contrasted markedly with the
=zrginal lands in the Antwerp area to the west, in Brabant and Hesbaye
i the south, and in the Mcuse valley to the east, where most communes

=2 more than half of their areas under arable, many indeed more than
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three-quarters. In the small commune of Zoerle-Parwijs, in fact, the
proportion reached eighty-seven per cent. 'In these marginal
communes, although the soil still has a predominantly sandy character,
the land is lower than on the plateau, and morcover the numerous tribu-
taries of the two Nethe rivers and the Dyle have fertile alluvial valleys.

Fic. 24. CHANGES IN THE DISTRIBUTION OF ABABLE LAND, I866-I1046

The change in each commune was calculated from statistics obtained from
Agriculture : Recensement Général (Bruxelles, 1866), and from unpublished statistics
for 1946 made available by the Institut National de Statistique in Brussels.

The figures in the keyindicate the changein the area of arable land between the
two surveys, expressed as a percentage of the total area of each commune, as
follows : 1. decrease exceeding 25 ; 2. decrease of 10 to 25 ; 8. decrease of 2 to
10 ; 4, little or no change, i.c. less than plus or minus two ; 5. increase of 2 to 10 ;
6. increase of 10 to 25 ; 7. increase exceeding 23,

The main towns are indicated by abbreviations, as follows: A. Antwerp;
H. Hasselt ; L. Lier ; Ma. Maaseik ; Me. Mechelen ; T. Tumbout.

Furthermeore, the rapidly increasing population of the city of Antwerp
and also, to a less extent, that of Mechelen and of the Rupel estuary
towns, afforded a growing demand for vegetables and so encouraged
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market-gardening. But in the Kempen proper, as distinct from its
margins, the arable land in 1866 was restricted to small areas around
the isolated villages, for the percentage of heathland in each commune
was usually high. There were, of course, variations in detail, and
several Kempen communes had proportions of arable land markedly
higher and conversely others markedly lower than the general average
of some twenty to thirty per cent of the total area of each.

Proportions oy Arable Land, 1866

! High Proportions of Arable | Low Proportions of Arable
| |
[

| Percentage of | Percentage of
Contnune Total Area | Commune | Total Atea
Koersel .. 61 Eksel . 10 I
Opitter .. 56 Lommel .. 14
Bocholt .. 5T Poppel .. 14
Beringen ., 50 Wijshagen 15
Thielen .. 50

The decrease in the extent of arable land between 1866 and 1946,
as shown on Figs. 22-4, is one of the most striking features of much of
both the Kempen and its margins. Admittedly, the figures for 1946
were reduced by the effects of the war, but only slightly ; the total
zrea of arable land in the provinces of Antwerpen and Limburg in 1946
was 1,444 square kilometres, only about five per cent less than the
iigure for 1938. The decrease in the arable land between 1866 and
1946 was especially marked in the Antwerpen Kempen in the west, in
Srabant and Hesbaye along the southern margins, and in the Kempen
zl2in in the north-east near the Netherlands frontier.

One reason for this reduction in the arable land of many communes in
3¢ Antwerpen Kempen is their great growth of population, and there-
sore the spread of built-up areas over what was formerly cultivated
:=d.  Thus Mortsel, Ekeren, Merksem, Deurne, Borgerhout,
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Berchem and Wilrijk, all with high proportions of arable land in 1866,
were by 1946 almost wholly urbanized, forming part of the Antwerp
agglomeration. But the main reason for the overall gencral decrease
is that the nature of the farming system in the Kempen as a whole has
changed. Under the influence of the great nearby markets offered by
Antwerp, Mechelen, Brussels and other towns in central Belgium, the
emphasis is now on cattle-keeping for milk and veal, and the arca of
permanent pasturc has been increased accordingly at the expense of
field-crops such as cereals. “What arable land remains is under either
intensively cultivated market-gardens or fodder crops.

Comnnnes with a marked Decrease in Arable Land,
1866-19046

‘ Percentage of Total
‘ Clarmnitie Area under Arable

i 1
{ In 1866 | In 1946

Antwerpen region ‘ }

Mortsel o o o 85 15
Ekeren .. v e 92 24
Merksem .. W e 8z 15 |

Brabant and Heshaye
{ Kermpen tnargins)

Vaalbeek .. e s 85 13

Oplinter .. . o 72 30
Northern Kempen Plain

Bocholt .. .. il 5i 23

Sint-Huibrechts-Lille i 43 19

Only in the heathland communes of the east-central platcau and to
the north of Turnhout has there been little or no decrease in the area
of arable land. Here there was little arable land in 1866 anyway,
merely a small area sucrounding each village or hamlet, used to produce



CHANGES IN PASTURE 65

subsistenice crops for the scanty population. A few communes have
even slightly increased their areas of arable land, mainly because of
the growth of the industrial population (see p. 204), so producing
an increase in the number and total area of small-holdings used for
subsistence cultivation,

Conmuitttes with an Increase in Arable Land,
1866-1046

- =
| Percentage of Total

Commitne | Area under Arable |

It 1866 I 1946

Wijshagen il IS 20

Eisden .. = 33 48

Poppel .. v 14 27

Tongetloo .. 20 | 32

Opoeteren .. . 20 | 30
|

CHANGES IN THE AREA OF PASTURE, 1866-1946

The figures of pasture as returned in the Belgian agricultural censuses
include four categories : prairies temporaires fauchées (rotation grassland
for mowing), prairies temporaires pifurées (rotation grassland for
grazing), prés et prairies permanentes fauchés (permanent grassland for
mowing), and prés et prairies permanentes paturés (permanent pasture).
The area of the two categories of permanent pasture in the Kempen is
very much greater than that of rotation grassland ; thus, in 1946, there
were 102,017 hectares of permanent pasture in Antwerpen and
Limburg, but only 2,778 hectares of rotation grassland. The four
cztegories are commonly grouped together as “ prairies.”

The distribution of all pasture in the Kempen and its marginal lands
2 1866 1s shown on Fig. 25. In that year, many of the communes had
‘=5 than one-tenth of their areas under pasture ; thus Genk had only
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five per cent and Weelde six per cent, consisting for the most part of
small tracts of water-meadows 2long the alluvial valleys or around the
margins of lakes. A number of communes, it is true, had proportions
of pasture rather higher than the general average, ranging from ten to
twenty per cent of their total areas, occasionally even more, as in

K
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Fic. 25. THE DISTRIBUTION OF PASTURE LAND, 1866

The extent of pastute land in each commune was obtained from Agriculture :
Recensement Général (Bruxelles, 1866).

The figures in the key indicate the percentage of the total area of each comunune
under pasture, as follows : 1. over 40; 3. 30 t0 40; 3. 20t0 30; 4. 10t0 20;
5. 1 to 10; 6. under 1.

The main towns are indicated by abbreviations, as follows : A. Antwerp ;
H. Hasselt ; L. Lier ; Ma. Maaseik ; Me. Mechelen ; T. Turmhout.

Olmen (thirty-one per cent) and in Lummen (twenty-seven per cent).
These higher proportions occurred mainly in the central Kempen,
along the western and south-western edge of the plateau, where rise
the numerous headstreams of the Kleine- and Groote-Nethe and of
the Demer. Their alluvial valleys, with gentle gradients and a high
water-table, carried water-meadows, which contrasted markedly both
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with the sandy soils, the streamless surface and the heath vegetation of the
plateau to the east, and with the arable lands of the Antwerpen Kempen
to the west. The influence of river valleys on the extent of pasture
can be seen on Fig. 25 ; the lines of communes, with proportions of
pasture above the average, are strung out along the valleys of the
Kleine- and Groote-Nethe, and stand out clearly among the arable
lands of western Antwerpen. In the north-east the influence of irriga-
tion water drawn from the Meuse-Scheldt and the Zuid-Willems
Canals, used to maintain water-meadows, can also be recognized.
There was a considerable increase between 1866 and 1946 in the area
of pasture in the provinces of Antwerpen and Limburg, as indicated :

1866 ‘ 1946

Province [ (hectares)
Antwerpen .. I 32,008 | 60,533
ILim]:mrg ¥ 20,908 | 45,163 ‘
Total .. e \ 62,006 105,696

The proportion of pasture has increased in almost every commune in
the area covered by Figs. 26-7. By 1946, twelve communes had more
than two-fifths of their area under pasture; Donk, in the Demer
valley to the west of Hasselt, had as much as sixty-three per cent, while
Loenhout, near the Netherlands frontier in the north-west, had fifty-six
per cent. This great increase in the area of pasture between 1866 and
1946 is due to two main reasons. In the west and south it has been
complementary to the reduction of the arable land, as shown in Fig. 24.
On the other hand, in the cast and north it has been due to the decline
i1 heathland, as shown in Fig. 21. In both districts, the fundamental
ceuse has been the great development of cattle-farming for milk and
weal.

Examples of the increase in pasture at the expense of arable between
1466 and 1946 are listed in the Table on the next page. All these
communes lie on the western or southern margins of the Kempen.
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|
|

[
|
I Aartselaar .. B B 1 +3 | —I3 —17
Donk. . .. .| +49 | -6 [ N —14
Putte .. .. .. +32 | —3 | —12 —I5
| Sint-Lambrechts-Herk | -+48 | —3 [ N —45 |
" Vremde .. iz —1 | N —38 |
Waarloos .. o +34 —2 | — 4 —38

The figures are calculated in terms of the total area of each commune.
+ signifies inerease, -— decrease, and N little or no change, Le., less
than plus or minus two per cent of the total area of each commune.
Thus Aartsclaar had only two per cent of its total area under pasture
in 1866, but by 1946 this had risen to 33 per cent, an increase equiv-
alent to 31 per cent of the area of the commune. It will be realized |
that other categories of land wvtilization, including built-up areas, air-
fields, military grounds and non-taxable areas, are not included in the
table, although they are of course involved in the calculation of the
percentages, and so the increases and decreases in these four major
categories cannot always be equated exactly.

By contrast, among the eastern and northern Kempen communes,
eleven have increased their extent of pasture by amounts equivalent
to a quarter of their total area, mainly by the reduction in heathland.
The six following communes are representative of this change :

| Commnuine | Pasture ! Woodland | Heathland etc. | Arable

| Esschen A | 42s +z —19 —16
Loenhout .. v | +32 -~ —17 +5
Merksplas .. o | 433 —25 —9 +1
Minderhout . . | +30 +6 —34 —3
Vlimmeren .. - | +36 +6 —31 -7 |
Wunstwezel ce | 426 47 —32 —9

The last three communes have increased their pasturc almost entirely
at the expense of the heath, Merksplas and Loenthout at the expense of
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both heath and woodland, and Esschen at the expense of both heath
and arable land.

Only a few communes had a decrease in their areas of pasture
between 1866 and 1946. These changes were usually slight, and were
due either to land being put under fodder crops, or to an extension of

Ly

FiG. 26. THE DiSTRIBUTION OF PASTURE LAND, 1046

Tz2 extent of pasture land in each commune was obtained from unpublished
" 5 made available by the Institut National de Statistique in Brussels,
t zures in the key indicate the percentage of the total area of each commune
I o=l ture, as follows : 1. over 40; 2. 30 to 40; 3, 20 to 30; 4. 10 to 20;
%: 6. under 1.
23in rowns are indicated by abbreviations, as follows : A. Antwerp ;
ir; L. Lier ; Ma. Maaseik ; Me. Mechelen ; T. Turnhout.

s of Pasnires
sture has been increased in the heathlands by the
the heath associations with carefully selected cultivated
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grasses. Much research has been carried out to discover mixtures of
seed suitable for dry sandy soils—quick-growing, drought-resistant,
and with tenacious binding roots. The following mixture is recom-
mended by the Station de I'Etat pour I' Amélioration des Plantes at Melle,
maintained by the Ministére de I Agriculture :

Kilograms | Pounds
per hectare | per acre

English rye-grass (Lolium perenne) .. .. . 20 [ 178
| Meadow fescue (Festrica pratensis) . . 2 107
| Smooth-stalked meadow grass (Poa pratem.ts) 6 53
| Wild white clover { Trifolium repens) . s | 45
| Ttalian rye-grass (Lolium italicum) | 4 3-6
i Total - - . - - 47 i AT

The heathland intended for reclamation is cleared, sometimes by
burning in the late autumn, and roots of shrubs are removed. The
area is then deep-ploughed, dressed with basic slag, and allowed to
winter before the grass-seed is sown. The pastures are usually
intersected with ditches, which serve for drainage in the winter and
sometimes for irrigation in the summer.

Frrigated Meadows

During the mid-nineteenth century, great efforts were made to increase
the area of agriculturally productive land in Belgium (see pp. 57-8).
One body of opinion was in favour of the extended use of irrigation
in the heathlands, by taking water from the newly constructed naviga-
ton canals, With plentiful irrigation water, they hoped to increase
the area of meadows and so the number of cattle, resulting in greater
supplies of dung for the light soils.  An engineer, Ulrich Kiimmer, was
put in charge of a large-scale scheme, and he planned as a first step the
irrigation of some twenty-five thousand hectares in the north-cast of
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the Kempen, using water from the Meuse-Scheldt Canal and its
branches, and from the Zuid-Willems Canal. His efforts made some
progress during the first ten years after 1847, when areas of land
immediately adjacent to the canals were casily supplied with water,

27. CHANGES IN THE DISTRIBUTION OF PASTURE LAND, I866-1046G

The change in each commune was calenlated from statistics obtained from
Agicilture : Recemsement Géndral (Bruxelles, 1866) and from unpublished statistics
%= 1046 made available by the frtitue National de Statistique in Brussels.

T5= figures in the key indicare the change in the area of pasture between the
S=o survers, expressed as a percentage of the total area of each commune, as
Salevars = 1. decrease exceeding 245 2. decrease of 10 to 25; 3. decrease of
= 4. lindde or no change, i.e. less than plus or minus two ; 3. increase of
8. increase of 10 10 25 ; 7. incresse exceeding 23,
=10 towns are indicated by abbreviations, as follows : A. Antwerp ;
01 L. Lier; Ma. Maaswik ; Me, Mechelen ; T. Turnhout.

eypecially 25 these waterways often lay within embankments above the
smrowuding  countryside, and so the meadows could be supplied
dwomph suices by gravity-flow. By 1856, just over three thousand

&2 K

“esmmes of Laad, owned both communally and privately, had been

T
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But Kiimmer had both under-estimated the amount of water needed
for irrigation and over-estimated the quantity which could be taken
from the waterways, especially in dry summers. The maximum area
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Fic. 28. IRRIGATED WATER-MEADOWS 1IN THE KEMPEN PrLaiN

oK —

The figures in the key arc as follows : 1. marsh (approximate arca delimited
by pecked lines) ; 2. irrigated area; 3. roads; 4. canals. The abbreviations
:ro as follows : B.B.C. Beverloo Branch Canal; H.B.C. Herentals-Bocholt
Cznal ; D.T.8.C. Desschel-Tumhout-Schoten Canal ; K.D.C. Kwaadmechelen-
Desschel Canal,  Village centres are indicated only dingrammorically by shaded
cizcles.  The minor irmigadon channels which criss-cross the area are not shown.

The wrigsted area lies between Desschel to the west and Lommel to the cast.
= gither side of the Herentals-Bocholt Canal there are exenstve heathlands, with
of sand-dunes, although parts have recently been planted with conifers.  The
=z:ied land near this canal and also near the Beverloo Branch Canal is criss-
moesed with a close network of parallel ditches, in places ten or even five metres
The major irrigation canals feeding the ditches are led from the navigable
zvs through sluices.  The land is low-lying, and the ditches serve also to
fme; oo lond after heavy rain, especially in winter.

7 imizated land in the north-east of the Kempen was in fact achieved
<=, when it totalled 3,068 hectares, and since then it has fallen
wo examples of present-day irrigation areas in the north-
ce: zo¢ shown in Figs. 28-9; the former is of the area between
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Fic. 29. IRRIGATED WATER-MEADOWS NEAR SINT-HUIBRECHTS-LILLE

The figures in the key are as follows : 1. navigable waterways ; 2. irrigated.
area ; 3. village centres. The abbreviation Z.W.C. indicates the Zuid-Willems
Canal. The minor channels which criss-cross the area are not shown.

The area of water-meadows lying to the north-east of the village of Sint-
Huibrechts-Lille is supplied with water both from the Warmbeck and from an
irrigation channel fed from the Herentals-Bocholt Canal through a sluice in the
thick carth banks. A second irrigated srea lies within the angle of the junction of’

the above canal with the Zuid-Willems Cunal, and i supplied with water from
both,
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Desschel and Lommel, known as De Maat, along the Herentals-
Bocholt Canal, the latter lies near the junction of that waterway with
the Zuid-Willems Canal. The cfficacy of the irrigation system in
these districts was shown by the contrast, particularly noticeable during
the dry summer and autumn of 1947, between the brown heathland
beyond the irrigated area and the damp green meadows, crossed by
drainage ditches. Elsewhere in the Kempen, irrigation is limited
mainly to the valleys of the Demer and the Nethe, where even in
primarily arable areas water-meadows frequently border the rivers,
asin Fig. 30, which shows part of the Groote-Nethe valley near Itegem.

The irrigated areas so described are supplied with water by gravity
from the streams, canals and small lakes. But the heathlands above
fifty metres, where improvement is most needed, cannot be irrigated
cxcept on a very limited scale, because of the absence of streams on the
plateau.  This need is rather strikingly exemplified in Genk commune,
where water-sprinklers have to be kept constantly playing in the
gardens of the housing-estates.

ARABLE FARMING

As a preliminary to a consideration of present-day farming, it is useful
to compare the areas of the main categories of cultivation for the
w0 Kempen provinces in 1846 and in 1046 (see Table overleaf).
e reduction in the total area of arable land in each province has
zzeady been discussed (see pp. 62-5 and Fig. 24). Apart from this,
“here are three important changes in the nature of the arable farming
seought out by this Table. In the first place, there has been 2 very
eeest reduction in the area of land under cereals.  In the second place,
“=z has been @ considerable increase in the area under root-crops,
wch more marked however in Antwerpen than in Limburg. In the
siizd place, there has been an increase in the area devoted to market-
cecening, fruit-growing and allied activities. The detailed changes
"z 22 appreciated most readily by an examination of the Table on
t8. which analyzes, for eight representative communes in various
o= of the Kempen and its margins, the areas under the main crops in
F5 2ed 1046,
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Catcgories of Arable Cultivation, 1846-1046

Antwerpen Limburg

| 1846 | 1046 TR46 | 1946
| |

|

| | Uiecrnm}
| Cereals .. .« | 74226 | 32,060 | 68,219 | 35992
| Induscrial crops .. ' 3,000 270 | 1,570 | 5,707
Root-crops. . oo | 11577 | 275 | 8,520 | 9,997 |
Leguminous crops.. | 1,138 827 3,044 661 '
| Green fodder crops | 12,680 | 7,302 | 8,502 | 6,944 \
| Fraic .. -l 2,289 13,134 |
Vegetables .. N ’1 3,625 | 4,664 \‘ 5033 | 1,030,
(not field-crops) ‘ ] | i '
Others . |> 1,586 | - fa7
(flowers, ! ' l ‘{
nurseries, ctc.) ‘:J J i
Toml .. .. 107,236 70,163 \ 95,797 l 74,292

Rye is the main cereal, indeed the chief cultivated crop in the
Kempen, for it can stand poor sandy soils, and it occupied nearly half
of the arable area in t946. But, as in the case of all cereals, even the
area under rye has diminished in the last cighty years. Qats is grown
mainly as a fodder crop in the damper river valleys ; in some of the
low-lying communes along the Netherlands frontier its area closely
approaches and occasionally exceeds that under rye. Wheat now
occupies only about four per cent of the arable land, and its extent has
decreased in Antwerpen and Limburg from about 27,000 hectares in
1866 to less than a third of that area in 1946. Buckwheat, a quick-
maturing grain but of uncertain vield, which, like rye, can be grown on
poor soils, was widely cultivated in the nineteenth century, but by 1946
had almost completely disappeared. About one-fifth of the arable
land in the two provinces in 1946 was under root-crops ; the two
outstanding items were potatoes (15,476 hectares) and fodder-beet
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(13,759). 'The area under potatoes has decreased, however, by about
half since 1866, while fodder-beet has gained ground almost everywhere
in the Kempen, partly at the expense of leguminous and green fodder
crops.

Rotation Systems

Until the latter part of the nineteenth century, rotation methods in
the Kempen were of the simplest. In some of the higher heathlands
a system was practised which was really a form of shifting agriculture.
An area of heath was cleared, the top layer was bumnt and dug back into
the soil, and two or three successive crops of rye, followed by one of
potatoes, were taken. After this, the arca was allowed to lie fallow,
and another patch was cleared. Needless to say, yields were extremely
low.

Since the end of the nineteenth century, the increase in the number
of livestock has made available more manure, while chemical fertilizers
znd lime, which can be distributed cheaply by waterway, have been
used in much greater amounts. Many Kempen farmers are members
of fertilizer purchasing societies affiliated to the Boerenbond (sce p. 82).
More effective rotation systems have been introduced as the result of
nodern agricultural research. Five examples chosen from various
sarts of the Kempen and its margins are tabulated on p. 78 ; except for
-5 system used on the very poor soils of the plateau in the east, where a
zeriod of fallow is frequently introduced, these rotations do not vary
==uch in principle. Under another system used in many heathland
-ammunes, areas of land are laid down under grass and left as pasture
“ae three years or more, then a crop of either potatoes or a cereal is
“een, and the land is regrassed. The dominance of rye and potatoes
~ 2z rotation used on poor sandy soils with a rainfall of 600 to 750

—efmaarres s obvious.
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: | ! | Central
| Year of | South-western | Antwerpen | Northern Meuse and
Rotation|  margins Kempen Kempen Valley | Eastern |
Plain | Platean
1 Potatoes | Potatoes | Potaroes Potatoes | Potatoes
2 Wheat | Rye, wheat! [Rye | Rye Rye
| or barley \ Turnips | '
3 Clover Clover Qats and i Rye or | Oats and
clover (if} | barley | clover
4 Wheator | Clover Clover {Oats and Fallow (jii)
barley clover
5 Rye Oats Rye | Clover | Fallow
Turnips (i) Turnips I
| 6 | —_ — Oats, buckwheayy — Fallow
orlapins |

Note. (i) Tumips follow rye as a catch-crop; (if) oats and clover are
grown together for green fodder ; (fii) in the eastern platean, the period of
fallow varies from one to three years or even more, according to the nature
of the soil. In the first, second and fourth example, the rotation is on
a five-year basis, in the third example on a six-year basis.

The improvements in agricultural methods, together with the fact
that the poorest lands have gone out of cultivation, frequently to be
afforested, are shown by a comparison of the average yields per hectare
in Antwerpen and Limburg with those in Belgium as a whole for 1945.
While the figures for the two Kempen provinces were in general
slightly lower, there was not the great discrepancy which might be
expected.  Only rye showed results markedly poorer, and the yield of
fodder-beet, of potatoes and of Iucerne was actually higher in the
Kempen provinces than in all Belgium. It must be remembered that
the output of Belgian agriculture declined markedly during the war
of 194045, and reached a record low in 1945 before recovery started ;
the averages for Belgium in 1938 are appended as an indication of
this wartime decline, but provincial figures are not available.
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Average yiclds in Antwerpen, Linburg aud Belginn

{kilograms per hectare)

|
: Autwerpen | Limburg | Belgium | Belgium
1045 | 1945 | 1945 | 1938 |

‘Winter wheat .. 189 17-8 191 | }28-2

| Spring wheat p 130 14-8 156 |

| Rye .. | 108 o8 30 | 259
Barley F .. 129 152 | 166 | 262

| Oats. . - .. 157 9T | 218 28-0
Fodder-beet .. 5133 4924 4827 | 6304
Potatoes .. .. | 1300 1377 131-2 2252
Lucerne .. .- 462 591 544 | s30

Hay .. N 431 320 372 | 348

Market-Gardening and Small-holdings

The ncighbouring large markets of Antwerp, of the Scheldt estuary
:nd Demer valley towns, and even of Brussels, have greatly encouraged
tae output of market-garden produce. The light and warm Kempen
sands, when heavily fertilized, are very suitable for the intensive
cualtivation of vegetables, particularly of early varieties. Such crops
= peas, sown at the end of January and picked in carly June, asparagus,
“zly potatoes, carrots and chicory are grown along the northern edge

¢ the Demer valley between Mechelen and Lier, forming a belt of
seosperous activity.  Glass-house produce, bush- and orchard-fruits,
=< fdowers are also important.  Thus this part of the western Kempen
= locally an outstanding intensity of agriculture.

Gerden-cultivation on a smaller scale is to be found around most of
== Xempen towns and villages, carried on not for the production of
“==~czops but for subsistence. The allotment or small-holding system

sz of the most characteristic features of Belgian life, and most
==zl workers have their own holdings (sce p. 85).  Consider,
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for example, Fig. 69, which depicts the land utilization in the neigh-
bouthood of Lommel. Behind the houses which line the main roads
are large gardens and small-holdings, usually surrounded with low
privet hedges, each with a clump of shelter trees, a small orchard, and
a large vegetable patch growing tomatoes, sunflowers for their sced,
runner beans and miscellancous vegetables. Many of the gardens arc
intersected with ditches, which invariably contain stagnant water.
Outside the ** garden zone " is a circle of arable land divided into small
fields, separated by wire fences or ditches, and cultivated in narrow
strips of maize, rye, potatoes and fodder-beet. In the agricultural
returns of 1046, Lommel had thirteen hectares of kitchen-garden and
eight hectares of orchards.

The yield of all crops, but especially of those grown in intensively
worked market-gardens, 1s raised considerably when irrigation water
can be applied to the warm but dry sandy soils. This is commonly
practised in a simple way in the valleys, and especially in those
communes near navigable waterways. Near Herentals, for example,
a large number of small-holdings and market-gardens are supplied with
water from a short cul-de-sac off the Herentals-Bocholt Canal.  The
water is taken from this at a sluice, then led through concrete conduits
into trenches surrounding and intersecting the holdings. The water-
Jevel in the canal is some three metres above the surrounding land, and
the vegetable beds can be efficiently watcred by gravity flow, even in
a dry summer.

An interesting cxample of intensive cultivation on a garden scale is
scen at the Sint-Benedict monastery near Achel on the Dutch frontier,
in the north-east of the Kempen. The gardens and holdings in Achel
village itself are irrigated in places by water led from the Herentals-
Bocholt Canal by major channels. But to the north-cast of Achel
the countryside is open and dry, comprising the Binne Heide, on
which are some areas of rye and much coarse pasture. About five
kilometres from Achel station, in the midst of the Binne Heide, is the
monastery, which is an outstanding example of nineteenth century
heathland colonization. The poplar wind-bresks, the irrigation
channels which take their water from the Warmbeek, a stream flowing
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northwards into the Netherlands, the carefully fenced ficlds, the walled
kitchen-gardens and orchards, all maintained by the diligent and
selfless labours of the Brothers, produce results which are a by-word in
the north-castern Kempen.

LIVESTOCK
The changes in the numbers of livestock in the provinces of Antwerpen

and Limburg during the last hundred yeats are indicated by statistics
derived from five representative agricultural censuses.

Livestock in Antwerpen and Linmburg, 1846 to 1046

Shieep I Cattle Digs Horses Coars

Art. I.t'm.| Ant. | Lim. | Ant. | Lim. | Aue, | Lin. | Ant, |Lr'm,
1846 23,600 jI,'j‘leIIj,Sjl
1866 26,613 49,579 127,286
£395! 20,110 23,447 130,061
Eg20: 9,2115! 11,570/ 157,004 111,920 78,002 100,818| 20,716
1346/ §,307 18,252 141,005 112,2.16}68,415{ 77,082 25,164,

| |

87923126 399\ 47,348, 16,536 17, 365 23,487 4,785
0,00 41, 35¢| 54,777 17,001 16,1 B30 42,332(9,175
105,217,01,300 09,251 21,405| 14,310] 43,5461 7,009|
19,591| 35,054 6,073
2T1,471|26,753| 3,271

There were about a million sheep in Belgium at the beginning of
a2 nineteenth century, of which a fifth were to be found in the
Hempen. These subsisted on the poor grasses and young ling shoots
of the heathlands ; grazing was in fact one of the rights threatened by
tz¢ State-instigated reclamation schemes of the mid-nineteenth
cemmury.  Bueeven before this time, the flocks were rapidly declining ;
= :816, Limburg had 155,933 sheep, but by 1846 there was only one-
22:d of this number. This steady reduction continued into the
sezsent century, although there has been some increase in Limburg
‘=2 1929.  The decline has been due mainly to the more profitable
=x: which has been made of the heathlands. Moreover, wool is now
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for the most part imported, and there is very little demand for mutton,
which in Belgium is regarded as a secondary and not very attractive
meat. Even in Genk commune, on the heathlands of the eastern
platean, where in 1866 there were 1,160 sheep, the number had fallen
by 1946 to only 364.

In the nineteenth century, Kempen cattle were characterized by their
small size, poor bone formation and low milk yield, deficiencies
mainly the result of inadequate feeding and of uncontrolled breeding
methods. Their merits were that they were at least hardy, and did
produce some manure, though by no means enough, for the hungry
soils. Stall-fed during the winter, they grazed the better heathland
pastures in spring until mid-April, and again from mid-September
until the end of October. In summer they grazed those valley-
meadows not needed for mowing, and then were turned on to the rye-
stubble. In 1900, it was estimated that the annual milk yield of the
average nilchcow in the castcrn Kempen was about 2,500 litres, as
compared with 3,500 litres in the Flanders Plain. The standard of
cattle-rearing, as of farming in general, has improved considerably in
the present century. This has been due in no small measure to the
activity of the Boerenbond, a powerful institution with its headquarters
in Leuven, which aims at furthering the principles of co-operation and
at introducing more scientific methods into agriculture. Numerous
local societies and syndicates are affiliated. It encourages agricultural
education by a monthly publication, by information and advisory
bureaux, and by periodic conferences. It has established associations
for the insurance of cattle and for the provision of agricultural credit,
co-operative dairics, and buying concerns to supply members with
sced, implements and fertilizers. The Boerenbond had a membership
in the Kempen of some twenty thousand before 1939. It is an
interesting fact that of the 436 Belgian socicties handling the insurance
of farm animals, 118 were in Limburg. Nevertheless, co-operation is
not yet widely cstablished. It is estimated that only about one-third
of Kempen milk is handled by co-operative organizations, although
the proportion is rather higher in the cast. In conjunction with
dairying, there hias been a big increase in the fattening of calves for
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veal, the favourite meat in Belgium, and the Kempen production is
largely responsible for the fact that in the years before 1939 the Belgian
market was almost wholly supplied by home-produced veal and beef.
In 1946, the provinces of Antwerpen and Limburg provided the
inarkets with nearly 60,000 calves.

Horses have increased steadily in numbers, because the characteristic
small-sized Kempen holdings are not suited to mechanized methods ;
of the 21,471 horses in Limburg in 1946, 19,268 were used in agri-
culture.  Pigs, too, are more numerous than in 1866. They are
cminently suited both to small-holdings and also to larger farms where
the concentration of activity is on milk-production for the creameries,
so that the skimmed milk can be retumed to the pigs. The decline
shown in 1946 was due both to 2 series of bad outbreaks of foot-and-
n1outh disease in previous years and to the widespread slaughtering
Zuring the German occupation and in the ** hungry period ” following
che liberation. Goats have declined in numbers since 1866, both
necause of the reduction in the arca of rough heathland grazing and
secause of the increased amounts of cow’s milk that are being
croduced. They are still commonly to be found, however, tethered
v the roadsides or on patches of heathland common,

WorkErs AND HoLDINGS

“= 1346, the number of people engaged in agriculture in the whole of
S:igum, including the working members of families, was 1,083,604,

= zoour a quarter of the toral population. The Kempen arrondisse-
e 22d ourstandingly high proportions of their populations engaged
¢ agmddure, Maaseik, with forty-eight per cent, had the highest
Belgium, in fact Bastogne in Luxembourg was the only other

wuit in Belgium with over forty per cent.
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The Agricultural Population in the Kempen
Arrondissements, 1346

Agrienliural Percentage of
Population | Total Population
I Antwerpen s 33,014 17
Mechelen .. - 34,790 | 30 :
Tumhout .. 0 18,276 38
Antwerpen province | 106,080 26
Hasselt i o 26,428 | 14
Maaseik .. ais 17,875 | 48
Tongeren .. i 24,855 39
Limburg province.. 69,158 38 :
| { |

By 1929, at the time of the last detailed census of agricultural
workers, the position had changed very considerably. The Table
overleaf analyzes the agricultural population of the two provinces
at that date,

Between 1846 and 1929, the percentage decrease in the agricultural
population was thirty-five in Antwerpen and twenty-seven in Limburg.
Most of this decline represents the reduction in the number of hired
labourers, which is characteristic not only of the Kempen but also
of all Belgium. For example, in 1856, there were no less than 41,185
agricultural labourers in Limburg, but in 1929 the number had sunk
to 4,379. This decline can be explained in two ways. In the first
place, there has been the increasingly greater attraction of urban life
and of the higher wages and shorter hours offered by industry in other
parts of Belgium, and particularly after 1900 in the Kempen itself, with
the development of the coalfield and the introduction of new industries.
Secondly, those labourers who wished to stay in agriculture often
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became farmers on their own account ; this is shown by the increase
in the number of owner- or tenant-cultivators, in Limburg, for
example, from 17,516 in 1846 to 30,125 in 1929,

The Agricultural Population in Antwerpen and Limburg,

1929
- |
1 Cultivators and Paid Total
their Families | Labourers

|

Antwerpen I
Male .. 36,211 4,327 | 49,538
Female .. 26,788 1,265 = 23,053
Total .. 62,999 5,592 | 68,501

Limburg
Male .. 27,049 3,076 | 30,125
Female .. 18,847 1,303 | 20,I50
!

Total .. 45,896 4379 | 50,275

i

Holdings

A characteristic feature of Belgian agriculture is the tendency towards
@ exreme sub-division of the land into small holdings. 'This
wsebs in port from the large numbers of industrial workers who live
“ &= country and cultivate a small plot in their spare time with the
42 of their families.  They are often obliged to travel some distance
* weck, bat can take advantage of the cheap fares afforded by the
et & Fer Vidmaux (e p. 103). It is a striking fact that
= semg thers were 138,367 individual holdings in Antwerpen and
-tz S oonly 118,866 full-ime agriculrural workers. The
“eses so own or rent land, frequently the lacter, since before 1939
‘et were relatively low as compared with the purchase price, is an
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outstanding characteristic of many Belgians. Furthermore, the
inheritance laws divide property equally among all the heirs, and thus
parcellement has been carried to excess.  The small fields resulting from

Fic. 30. THE FIELD-PATTERN IN THE NEIGHEOURHOOD OF ITEGEM

The figures in the key are as follows : 1, woodland ; 2. pasture ; 3. major]
roads; 4. field boundaries. The cultivated land is left white. Village centres |
are indicated by shaded circles.

Itegem lies to the south-west of Antwerp.

this parcellement are illustrated on Fig. 30, a map of an area on the south-
western margins of the Kempen, lying on either side of the valicy of the
Groote-Nethe, The fields are demarcated by hedges, by wire fences,
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by ditches, sometimes only by hard earth paths. Individual holdings
may consist of a number of these scattered ** parcels,” with the obvious
disadvantages to efficient agriculture. The increase in the number of
individual holdings between 1846 and 1929 in the two Kempen
provinces has been considerable,

Number of Holdings in Antwerpen and Limburg,
1846-1929

Province J 1846 1866 1805 1929

Antwerpen 47,935 | 59,068 | 62,813 | 84,450 ;
Limburg .. | 32,170 | 45,747 | 38,201 | 53,017

& very large proportion of these holdings, particularly those cultivated
ov part-time workers, consisted of tracts of land of less than one
hecrare ; in fact, holdings of an hectare or less made up three-quarters
2 che total number, but occupied only about seven per cent of all the
zzrm-fand. The area of land occupied by the groups of holdings

? fzom one to twenty hectares comprised nearly three~quarters of the
s02:l area of farm-land in Antwerpen and Limburg, a rather greater
seoporuon than in Belgium as a whole.  The average full-time holding
=z =2 Kempen proper, as distinct from the gardens and small-holdings
c=svated by miners and factory workers, comprised an hectare or
=wo of arable land behind the house or within a short distance of the
= in which the homestead was situated, together with several

sz of the heathland.  The proportion of the total area of the
~=zen occupied by the larger estates of over a hundred hectares was

met meice as great as in the rest of Belgium ; most of these were
=ees whelly under pasture.
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Geng, A Laxp UrmizamioN SURVEY OF A HeATHIAND COMMUNE

The main features of Kempen agriculture in a heathland commune can
be effectively summarized by considering Genk in some detail.  The
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Fig. 31. Lanp Urmirzation N THE COMMUNE OF GENK

Z:::d on a manuscript map in the possession of the Technisch Dienst of the
sm=mane of Genk.

The figures in the key are a5 follows: 1. built-up aress; 2. industrial sites
Secinding buildings, sidings, stacking-space, waste lind etc.} | 3. small-holdings ;
& Sei cultivation ; B, pasture; 8. heathland ; 7. woodland ;- 8, marsh
% =eves: 10, main-line railways ; 11, waterways, The key of coutse refers only
5o e zre of the commune, mnd extri-communal territory is left blank. The
S collisrics arc indicated by abbrevistions, as follows : Wa.C. Waterschei ;
‘T T, Wimerslag ; Z.C. Zwartberg.

eemzer part of this commune lies on the heathland in eastern Limburg
= 2 Beizhr exceeding seventy-five metres, although the south-western
== zvond the platean edge is below fifty metres. The commune
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summarizes in itself many of the characteristic features of the Kempen
—the quite extensive heathlands which still cover nearly a quarter of
the total area, the blocks of coniferous plantations, the limited tracts of
enclosed arable and pasture land, and the numerous small-holdings and
gardens near the housing-estates. One of the largest communes in
Belgium, Genk had a population of about twenty-nine thousand in
1045 ; of this total, about six thousand men worked in the three collieries
of Winterslag, Zwartberg and Waterschei (see pp. 114-15, 228-30
and Figs. 70-1), which, with their housing-estates, have so radically
transformed the landscape in parts of the commune. Relatively few
men were employed fulltime in agriculture, with the exception
of 2 small number of market-gardeners, nurserymen and dairy-farmers
near Genk village itself and in the lower lands to the south-west.
There was also a number of forestry workers. A large proportion
of the farm-land was held in small-holdings by colliery workers, who
cultivated them in their spare time.

The main categories of land ntilization in 1946 are shown on Fig. 31 ;
their areas were as follows :

Land Utilization in Genk, 1046

(hectares)
Buile-up arcas A 345-40
| Collieries .. o 186-25
Cultivated area .. | 1,509-85
(small-holdings, {
orchards, |
open fields)
Pasture .. o | 32200 |
Heathlands .. v | 1802045 |
Woodland .. .. | 1,98325
| Marsh and other [
waste land i 33080 |
Lakes . 2 28210 |
Communications .. 726-60 |

|
| .
| Toul .. .| 877870
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During the eighty years between the surveys of 1866 and 1946, the
heathland decreased by an amount equivalent 1o twenty-nine per cent
of the total area of the communé and the arable land by three per cent,
while on the other hand woodland and pasture cach increased by the
equivalent of ten per cent.  The heathland not afforested or improved
into pasture has been replaced mainly by the collieries, by the housing-
estates and by the spread of new railways, roads and waterways. The
remaining heathlands lie mainly in the north and west, such as the
L Zonhoven Heide ; the former eastern heathlands, notably the Gelieren
Heide, have been afforested.

Field culdvation, as distinct from gardens and small-holdings,
mainly occupies the centre of the commune between the housing-
estates and the town of Genk, comprising an area of about seven
hundred hectares, of which nearly halfin 1046 was under grassland for
movwing as hay ; two crops are commonly taken each summer frony
warer-meadows along the Stiemerbeek or near small lakes. The arcas
devored to the main crops in 1046 are listed in the Table on p. 88.
Small-holdings and orchards occupy a considerable area in the south-
west along the main road to Hassele and in the district to the east and
<suth-east of Genk town (Fig. 67), where many small hamlets and
individual houses are strung out along the main roads or dispersed
smong the holdings. Each of the houses m the colliery estates also
fzs its own garden, usually carefully cultivated @ as there were almost
shree thousand houses in these estates in 1946, the aggregate arca of
garden was quite considerable. Detailed figures are not available of
== extent of this garden—cultivation and of small-holdings, but the
ssesl zmount so utilized probably covers about half of all the arable
sme2 This proportion is higher than in most communes, because of
e dense industrial population.  Apart from a total of twelve hectares
o Frur, made up of groups of a few trees round each house, the land is
slsvated in small strips of potatoes, haricot beans, peas, carrots and
seips, green fodder for the livestock on the holding, sunflowers,
ssiz=, romatoes and miscellaneous vegetables. Many of the gardens
— = urthowest of the commune are irrigated by means of ditches
“udize Trom the Stiemerbeek or from one of 1ts many small tributacies
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which rise near the edge of the plateau. The fields on the platean
cannot as a rule be irrigated because of the absence of surface water,
although some market-gardens near the Waterschei colliery are irri-
gated by piped water. Most of the gardens in the colliery housing-
estates are equipped with water-sprinklers, installed when the houses
were built, and supplied from high concrete water-towers which draw
water from very deep wells ; in mid-summer, the vivid green of the
lawns and the luxuriant growth in the vegetable-gardens contrast with
the brown heathlands outside the estates.

Pasture land is found in the lower areas in the south and south-west
beyond the plateau edge, where surface streams and meres are more
numerous, in narrow strips along the valleys of the confluent
Stiemerbeek and Dorpbeek, and occasionally in carefully fenced
fields on the plateau, as round the small reedy meres to the south of
Winterslag colliery. The open heathland is grazed only by a small
number of tethered goats and sheep. In 1946, there were 1,602 cattle,
540 pigs mostly kept on small-holdings, 495 horses and 154 goats.
Several thousand sheep grazed on the heathlands in the cighteenth and
carly nineteenth centuries ; in 1866 there were still 1,160, but in 1946
the number had fallen to 364. This decline in the number of sheep
is typical of the Kempen generally.
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AFFORESTATION

WoODLAND covers about one-fifth of the total area of Belgium, and
most of this is to be found either in the Ardennes or in the Kempen.
The woodlands of the Ardennes plateau comprise mainly deciduous
rrees—beech, oak and birch, but those of the Kempen, apart from some
small areas of poor oak-birch forest, consist of extensive plantations of
conifers. The planting of woodland was one of the main items in the
scanomic development of the new Belgian State in the mid-nineteenth
ceatury. By the law of 1847 the State was empowered to sell
compulsorily any * unimproved ” commune lands (see p. s8), and
=zny communes began to increase their own woodlands as a safeguard,
Zoz afforestation was accepted as ** improvement.”  As a result, of the
=1.532 hectares of uncultivated communally or publicly owned land

=zich were officially recorded during the period 1847 to 1929 as having
se=z " improved,” 38,074 hectares were put under woodland. Thus,
.= the one hand, plantations of soft-woods afforded the most profit-
2=1=. sometimes the only possible, utilization of the tracts of poor sandy
2 in the Kempen, as in other parts of the North Eurcpean
#2m: on the other hand, they helped in some measure to meet the
cesoasing demand for constructional timber, pit-props and pulp-
woed. The Kempen heathlands offered obvious scope for afforesta-
2=, :nd the plantations established there have provided a welcome
=embation, if only relatively small, towards Belgium’s heavy timber
BREaps= 5 011,
93
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CHANGES IN THE AREA OF WOODLAND, 1846-1042

The area of all woodland at the time of the first Agricultural Census in
1846, calculated on an arrondissement basis, was as follows :

Area of Woodland in Antwerpen and Limbnrg, 1846

Area | Percentage of
(hectares)  Total Area

Antwerpeﬁ - 13,458 13-8
Mechelen .. g 6,385 12:6
Turnhout .. =5 15,047 11-8
Antwerpen province 35,790 12-3
Hasselt = o 9,395 10-3

[ Maaseik . o 5,864 G6-8 |
Tongeren .. s | 3,663 58
Limburg province. . | 18,924 | 78

[ Belgium .. .. | 485,666 187

The percentage area under woodland was considerably lower for the
Kempen arrondisseinents than for Belgium as a whole. Most of the
central and western parts of the country, however, had figures much
lower even than those for the Kempen ; thus Veurne and Kortrijk
arrondissements, both in Qost-Vlaanderen province, had only 0-6 and
3-5 per cent respectively of their total areas under woodland. The
high average for Belgium as 2 whole results from the densely forested
Ardennes region, where the arrondissements of Virton and Philippeville
had almost half of their area under woodland.

A detailed land utilization survey was made during the Agricultural
Census of 1866 ; from the commune statistics, Fig. 32 has been con-
structed, and it affords a reasonably accurate picture of the mid-
nineteenth century Kempen woodland.  Most of the communes had
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between ten and twenty per cent of their ateas under woodland.  The
highest proportions were found in the northern Kempen, to the west
of Turnhout ; three communes there had in fact more than two-fifths
of their areas under woodland. A second district more extensively
wooded than the average wasin the extreme east of the Kempen, where

Frg, 32, Tme DISTRIBUTION OF WoonLaxn, RGO

The extent of woodland in each commune was obtuined from Agrilture :
Fssemsement Gindral (Bruxclles, 1866).

The figures in the key indicate the percentage of the total arez of each commune
s woodland, as follows : 1. over 403 2. 30t040; 4, 20to 305 4. 10020,
T z:010; 6. under 1.
main towns are indicated by abbreviations, as follows : A. Antwerp ;
= Zpuweles L. Lier; Ma. Maaseilk : Me. Mechelen ; T. Turnhout,

—= Wlsuse valley communes extend on to the plateau. One commune,

L u=ilza, had almost exactly half of its area wooded, the highest pro-
sw==on of any in the Kempen.

o 1866 onwards, planting of the heathlands with conifers went
= weadily.  Progress was interrupted during the war of 1914-18,

s large areas of forest were deared by the Germans, and this
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destruction was continued in the post-war period of reconstruction,
when the shortage of building materials caused a steep rise in the price
of soft-woods, and the woodlands were inevitably over-exploited.
Since then, the Government has encouraged new plantations by capital

Fic. 33. THE DISTRIBUTION OF WOODLAND, 942

The extent of woodland in each commune was obtained from the results of the
unpublished cadastral survey of 1042, made available by the Institut National de
Statistique in Brussels.

The figures in the key indicate the percentage of the total area of each commune
under woodland, as follows : 1. over 403 2. 30t0 40; 3.20t0 30 ; 4. 10 t0 20 ;
5. 1to10; 6. under 1.

The main towns are indicated by abbreviations, as follows : A. Antwerp 3
H. Hasselt ; L. Licr ; Ma. Maaseik ; Me. Mechelen ; T. Turnhout.

assistance towards the costs of clearing, by taxation relief and by sylvi-
cultural education. The success of these methods was shown by the
great areas of young plantations to be scen in the Kempen in 1047, in
spite of the further depredations of the second German occupation ;
extensive tracts of year-old trees revealed the efforts that have been
made to make good the deforestation during this period.

The latest available woodland statistics were obtained from the
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cadastral survey of 1942, carried out during the German occupation,
and the results are shown in Fig. 33. In that year, seven communes
had two-fifths of their areas wooded, and two indeed had more than

half.

Woodland Comnniitnes, 1042

—=
| |

|
Area of Woodland

Percentage of Total
| Conmmusie { hectares) Area under Woodland
| "s-Gravenweze]l | 839 i 56
Lanklaar ol 848 . 54
Roekem .. . 758 48
Schoten Vi ‘ 1,376 | 47
Ravels .. ; 054 41
Gruitrade FH 1,567 | 4T
| Lanaken | 804 40

I will be realized that many of the larger communes had extensive
woodlands in 1042, but, because of their size, the proportions of wood-
land were not so striking as in those listed.  Sixteen communes, in face,
Lod over a thousand hectares each of woodland. The largest return
w2s 3,703 hectares in Mol, the biggest commune in Belgium, although
22 woodland covered only one-third of its total area. The most
cxeemsively and continuously wooded part of the Kempen in 1042 lay
== the castern plateay, and stands out clearly on both Figs. 33 and 16.
Froem Nizl on the plateau at cighty metres to the Zuid-Willems Canal
wm the Memse terrace stretch the great pine plantations of the
La=klaarder Bosch, the Dilsencr Bosch, the Dric Beuken Bosch and
e Semckhemder Bosch ; the northern part of this area is shown in
deml oo Fo. 34.

The changes in the area of woodland in each commune between
866 ==d 1942 are indicated on Fig. 35. Most of the northern and
‘merm Kempen, with the exception of the area to the west of Turnhout
ol oF = o communes in north-eastern Maascik, shows an increase of
o wil=i. The greatest increases are in the high castern platean, that
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is, in those parts of the sendy heathland which could only be economi-
cally improved by putting them under soft-woods. Six communes

increased their woodlands by amounts equivalent to a quarter or more
of the total area of each.

Fic. 34. PLANTATIONS TO THE INORTH-EAST OF ASCH

The figures in the key are as follows
ways ; 4. main-line raitways; 8. village centres.
indicates the Zuid-Willems Canal. The forest * rides ”
plantations arc shown by thin lines,
Most of the area shown on this
cxceeding eighty metres above sca-Jevel.

1. plantations ; 2. main roads ; 3. warcr-
The abbreviation Z.W.C.
which intersect the

map lies on the high plateau at an altituds
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Communes with a marked Tucrease or Decrease inn the Area under
Waoodland, 1866-1942

| Percentage of Total Area uuder Woodland
Commnne I
Tu 1866 In 1942

| Ravels 5 4T
Gruitrode .. 7 41

| St Job-in-"t~Goor 1 33
Rekem .. 18 49

| Niel-bei-Asch 7 36
Pulderbosch .. 1 30
Sint-Lenaarts .. 33 4
Leopoldsburg . 28 o*
Bekkevoort .. - 34 6
Merksplas .. . 41 16

#*The actual area of woodland was 4 hectares, or
less than o4 per cent of the area of the commune.

Iz will be realized that many of the smaller communes showed
comsiderable proportional increases because they had very little wood-
=2 in 1866, as in the case of St Job and Pulderbosch.  Conversely,

“=2z some of the larger heathland communes showed great absolute
mezses, because of their size the rise in the proportion of the total area

vz communes showed a decrease in the area of their woodlands
Smse==m 1366 and 1942 equivalent to a fifth of the total area of each,
=l fowr hxd a decrease of as much as a quarter. The area of

= ==cked decrease lay to the west of Turnhout, that part,
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(Eig. 27), occasionally to a slight increase in arable land, and locally to
the expanding area occupied by the clay-pits of the brick-works. The
western and southern Kempen also showed a decrease in the area of
woodland. Not only was little planting done, but here the land could

Fi. 35. CHANGES IN THE DISTRIBUTION OF WOODLAND, 1866-1942

The change in each commune was calculated from statistics obtained from
Agriculture : - Reconsement Général (Bruxelles, 1866) and from the results of the
unpublished cadastral survey of 1942, made available by the Insitut National de
Staristique in Brussels,

The figures in the key indicate the change in the srea of woodland berween the
two surveys, expressed as 3 percentage of the total area of each commune, as
follows = 1. decrease exceeding 35 3 8. decrease of 10 to 25 ; 3. decrease of 2 to
10 : 4. litde or no change, i.c. less than plus or minus twa ; 5. increase of 2 to 10 ;
8. increase of 1o to 25 3 7. increase exceeding 25,

The main towns are indicated by sbbreviations, as follows @ A. Antwerp |
H. Hasselt 3 L. Licr ; Ma. Maaseik ; Me, Mechelen ; T, Tumbout.

be more profitably used under pasture. The almost complete
disappearance of woodland in Leopoldsburg in the centre of the
eastern Kempen was due to the fact that a large part of the commune
had been cleared for the training-grounds and firing ranges of the
Beverloo military camp.
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THE NATURE OF THE WOODLAND

Figs. 33 and 35 are based on the most recently available returns of the
area of woodland, those derived from the cadastral survey of the
country made in 1942 during the German occupation. These retuens,
zowever, simply gave the total wooded area in each commune,
wichout specifying the nature of the woodland. The lase survey to
provide these details was made as long ago as 1029 ; its results for each
of the two Kempen provinces, and, as a comparison, for all Belgium,
=2y be summarized.

Area and Nature of Woodland, 1029

Nature of Woodland Antwerpen | Limburg | Belgim
(hectares)
Deciduous woodland
Forests .. ., .. | 855 337 52,036
Brushwood, with occasional
standards .. .. .. 3,471 3,301 | 190,885
Brushwood .. ag Y 4,928 965§ 04,513
Plantations ., T - 292 72 3,912
T2zl of deciduous woodland .. 9,546 4,575 | 341,346
Camiferous woodland .. .. | 26461 28,009 | 199,703
Toal of all woodland .. .. 36,007 32,684 | 541,130
= = tmerefore, there were nearly seventy thousand hectares of
Feess = the two provinces, covering thirteen per cent of the total
“=  Some impression of the general distribution of these wooded
== == & given by Fig. 36.
:1_ =
Seea= woodiands are owned by the State, by the communes, by

- bl bodies or by private individuals, The next Table
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summarizes the areas in Antwerpen and Limburg which fell into each
of these categories in 1929 :

Qurnership of Woodland, 1929

| Antwerpen | Lx'mbff'rg Total

(hectares)
State .. .. . | 1,267 | 1,317 : 2,584
Communes, .. .. 3,753 10,613 | 14,266
Public bodies .. .. 1,632 838 2,470
Private individuals | 29,355 | 19,916 | 49,271
Total . . | 16,007 ‘ 32,684 | 68,591

In Antwerpen a very large proportion of the woodlands was owned by
private individuals, whereas in Limburg the communes owned about
one-third. The proportion of communally-owned woodland is
particularly high in eastern Limburg on the plateau ; the plantations
occupy areas of former heathland on which the inhabitants in the past
had common rights (see p. 57).  Parts of these heathlands have been
planted with conifers, as this is the most profitable way in which the
communes have been able to make the heathlands contribute to their
revenues, especially as the State assists them in the costs of clearing and
of planting, and in addition exempts the new plantations from taxation
for four years.

Decipvous WOODLAND

The probability that much of the Kempen was covered with primeval
oak and birch forest, which degenerated into heathland, has already
been discussed (see pp. 37-9). In 1929, as shown in the Table on
p. 101, only a fifth of the total wooded area of Antwerpen and Limburg
comprised deciduous trees, and most of this was in Antwerpen
province. Some of this deciduous woodland represents the natural



DECIDUOUS WOODLAND 103

colonization of the heathland by silver birch and dwarf oak (see
pp- 42-3), mainly due to the removal of the factors responsible for
the destruction of the original forest cover. Sometimes the woodland
is merely brushwood, officially known as “ taiflis simples,” mostly of
dwarf oak, hazel and hornbeam, and in moister parts of close thickets
of alder and willow. In some districs it forms “ coppice with
standards ' (" taillis composés,”) a brushwood from which at intervals

- Woodland

Fic. 36. Kempen WooDLAND

% wooded areas are not continued across the frontier of the Netherlands.

S szler trees, usually silver birch.  The true deciduous forest occupied

= 222 just under 1,200 hectares, or less than two per cent of the total
v ind, It consists mainly of copses of oak, beech and hornbeam,
==y = small groups round the villages in western Antwerpen and
= e Messe valley.  Another deciduous tree growing in the Kempen
* %= soplar, lines of which have been planted to act as wind-breaks,
= Senime the countryside into large squares,
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These deciduous woodlands have decreased considerably in extent
since the middle of the nineteenth century. Before that date, the chief
profit to the owners of woodland lay in the production of deciduous
coppice, to provide tan-bark, charcoal, poles and firewood. After
that time, it was found to be more worthwhile to plant the eastern
platean with rapidly maturing softwoods and to turn the northern and
western plain into pasture. So between 1880 and 1920 the arca of
deciduous woodland declined strikingly, especially in Limburg.

Aprea of Deciduous Woodland, 1880-1929

Antwerpenl Limburg ‘ Total
II (hectares) |
'I 1880 .. i o 13,201 7,799 l 21,000
1929 .. i, - 9,546 3,675 13,221 |
P ducti - |
ercentage reduction . . 277 529 | 370

CONIFEROUS 'WOODLAND

About fourfifths of the woodland in the provinces of Antwerpen and
Limburg in 1920 was coniferous. Onme of the most characteristic, if
alien, features of the Kempen landscape is the frequent occurrence in
plantations of solid stands of Scots pine (Pinus sylvestris) and occasion-
ally of Corsican pine (P. nigra var. calabrica). These are not indigenous
conifers, indeed, there is none in Belgium, but they have been
introduced because they can tolerate the light sandy soils, the exposed
plateau situations, and a climate which has a tendency towards extremes.
Furthermore, they have the advantage of attaining maturity reasonably
quickly, that is, within thirty or forty years. The trees are usually
planted in long straight lines, forming square or rectangular blocks.
Two cxamples of these extensive plantations are shownin Figs. 34 and 37.
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the first on the plateau in the eastern Kempen, the second on the plain
in the north. Only occasionally do these introduced conifers occur
less formally. For example, a few scattered pines have colonized

Fic. 37. PLANTATIONS NEAR DDESSCHEL

“ie Soumes in the key are as follows @ 1. plantations ; 2. waterways ; 3. meres ;

=== _._ﬁ 5. m:]lage centres.
= 2 15 are as follows: DUT.S.C. Desschel-Turnhout-Schoten
ek ._-_5 c. H:r:ﬂr.a]&-ﬂﬁrjmh Canal ; E.D.C. Kwaadmechelen-Desschel

mlgexw oak-birch heath (sce pp. 42-3), while here and there
Mlaps of wees have been planted to arrest the movement of the

puddmacs (o p. 17), or for decorative purposes in the vicinity

»

h‘
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of the collieries and factories and along the roads in the housing-
estates, or as shelter belts around farm-houses.

An area of heathland scheduled for planting is roughly cleared ; the
bushes and shrubs are stacked to dry for fuel. It is then deep-ploughed
to break the underlying “ pan,” and drainage ditches are dug. The
long furrows are given heavy dressings of basic slag and kainite, and
the land is usually left to weather during the succeeding winter.
Young trees from the nurseries are planted in the furrows at half-metre
intervals, the ridges of upturned sods providing some protection for
them. Each plantation is divided into blocks by *rides,” long
straight lanes some five metres wide, which allow the passage of carts,
make for convenience of exploitation, and help to protect against forest
fires. Sometimes the trees are grown more casually in the open
unimproved heathland ; a sod is lifted at intervals among the heather
and coarse grass, and the roots are planted in the hollow thus formed.
The trees are thinned at intervals during the first ten years, and are then
allowed to grow on to maturity in periods varying from thirty years
in the lower western and northern Kempen to forty years on the
higher eastern plateau. The trunks are sold mainly as pit-props, the
loppings and larger branches are sent to the Brussels pulp-mills, and the
remaining stacks of brushwood are auctioned locally for fuel. The
1oots are removed, commonly by tractor and chains, and the land
is ploughed for subsequent replanting.

It may be estimated that some fifty thousand hectares of conifers
have been planted in the provinces of Antwerpen and Limburg. This
figure represents about ten per cent of the total area of the provinces,
mostly replacing heath, and the plantations thus constitute a most
important modification of the Kempen landscape.
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CHAPTER V
THE EXPLOITATION OF THE COALFELD

TreE production of coal in Belgium rose steadily during the nineteentls
century, from 2-6 million tons in 1835 to 23-5 million tons i 1900, at
which total it remained more or less stationary until 1914. Before the
war of 1914-18, this whole Belgian coal output came from the Sambre-~
Meuse coalfield, known as the Bassin Sud, which extends eastward from
the French frontier in a series of five mining districts. But the
consumption of coal increased much more rapidly than did the outpu,
and it was becoming increasingly obvious in the latter half of the nine-
zeenth century that the Sambre-Meuse field alone would soon be unable
@ supply Belgium’s needs. This was indicated by the considerable
increase in the imports of coal and coke, which in 1835 totalled less than
220 thousand tons, but by 1900 had attained three million tons,
Alchough these imports were partly due to the fact that Belgium was
saort of gas- and coking-coals and of long-flame, highly volatile coals
for use m forges, it was cvident that the supplies of home-produced coal
were becoming inadequate.  Morcover, after rooo the costs of
seoduction in the Sambre-Meuse field were rising steeply. The mines
az= wery deep—in fact, near Mons they are the deepest in the world,
<= seams have been very much distupted and contorted by faulting,
=< Sre-damp is a serious problem. Many mines which could not
s~ worked economically have consequently been closed down. The

s==ter of collieries in exploitation declined from a meximum of

75 = 1575 1o only seventy-seven in 1939, in spite of Government

=S, price controls and reductions in railway coal freights.  As a
107
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result of all these adverse circumstances, increasing attention was paid
to the possibility of the existence of exploitable coal deposits in other
parts of the country.

In1TIAL PROBLEMS

The Upper Carboniferous series, in which most of the coal-bearing
strata of western Europe occur, is strung out in a series of disconnected
basins along the northern edge of the Hercynian uplands. In Germany
the great Ruhr-Westphalian ficld, lying mainly to the east of the Rhine,
and the smaller Aachen field near the frontier of Dutch Limburg, are
geologically continuous, but are scparated by fault-lines. Further to
the south-west lies the Sembre-Meuse field in southern Belgium,
continued by the coalfield of northern France in the départements of
Nord and Pas-de-Calais. The structural continuation of the Aachen
field westward is in Dutch Limburg, to the east of the Meuse valley.
The existence of these fields has been known for a considerable time ;
in fact, in Dutch Limburg open-cast mining was first recorded as early
as 1131 near the Abbey of Kloosterrade in the valley of the Worm, a
left bank wributary of the Roer. Sporadic attempts at mining took
place in Dutch Limburg during the succeeding centuries, mainly
in the east, where the coal seams actually outcropped.  After
the middle of the nineteenth century, large-scale investigations were
carried out in this district by means of trial borings, with the result that
2 number of mining concessions were granted, and by 1900 four
collieries were in production.

This development of mining activity in Dutch Limburg had
considerable results in the Kempen on the opposite side of the Meuse
valley, for Belgian geological and mining experts became increasingly
interested in the possibility that the coal deposits of the Aachen and
Dutch Limburg fields might well extend north-westward into the
Kempen, perhaps even as far west as Antwerp. Much geological
speculation took place as to the presence of coal at workable depths in
the Kempen. The theoretical interest was stimulated, as has been seen,
by the grave practical doubts that were being expressed as to the futurc
adequacy of the Sambre-Meuse coalfield in meeting Belgium’s nceds.
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Probably the first mention of the possibility of a coal basin in
northern Belgium was made in 1806, when the brothers P. and ]J.
Castiau of Oudenaarde suggested that the coal basins of western Europe
and of the British Isles were geologically continuous, and that therefore
between Westphalia and South Wales, in the latitude of approximately
s1° North, that is, in northern Belgium, there were coal deposits.
Again, in 1855 an English geologist, Godwin Austen, considered the
possibility of the existence of an eastward extension of the coal deposits
of south-eastern England. In the third quarter of the nineteenth
century, a number of studies appeared, written by Belgian geologists
and mining engineers ; among these were Guillaume Lambert,
Professor de Walque, Renier Malherbe, André Dumont and Professor
Lohest. The names of Guillaume Lambert and of André Dumont are
perpetuated in the titles of the companies working the collieries at
Eisden and Waterschei respectively. Their theoties, sometimes
inaccurate in detail but often correct in principle, were based primarily
upon the probability of the continuity of sedimentary strata, and it was
evident that only trial borings could verify the various suppositions, a
method alteady in use in Dutch Limburg. André Dumont from 1873
urged upon the Belgian government the advisability of granting
financial assistance to further this research. 'The first borings were put
down to the north of Liége in 1877 by a group of mining firms, but
they failed to reach coal. The first deep boring actually in the Kempen
itself was sunk near Lanaken to the north of the Maastricht enclave, but
this also was unsuccessful. In June 1899, André Dumont, with the
backing of a recently formed company, put down the deepest boring
yet to 878 metres below the surface, at Eelen on the edge of the Meuse
valley to ‘the south-west of Maaseik, but again fruitlessly.

Finally, success was attained. A company sank a boring at Zuiden,
near Asch, and on 2 August 1901 this reached a coal seam at a depth of
531 mttres, from which a sample of workable coal was brought to the
surface. Geological research has since gone on constantly, and as each
new boring has been sunk, more data have become available for a detailed
reconstruction of the basement geology under the thick covering of
sands and gravels. By 1903, forty-four borings had been completed,
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INITIAL PROBLEMS III

of which thirty-seven, mostly in the neighbourhood of Genk, had
reached coal ; the seven negative results were useful in that they helped
to delimit the extent of the workable basin.  For example, the negative
borings at Hoeselt, at Kessel and at Lanaken indicated the southern
limits of the basin, and moreover these finally caused abandonment of
the long-held hope that the workable deposits of the new field might
be continuous with those of the Liége basin to the south. By 1907,
the number of borings totalled 1os, the deepest of which, Number 86,
at Wijvenheid, reached a depth of 1,912 metres. By 1046 there
were 113 borings.

The existence has thus been proved of a coal basin seventy-five to
eighty kilometres in length from Dutch Limburg to the east of
Antwerp, fourteen to eighteen kilometres in width, and some twelve
hundred square kilometres in area. One recent estimate puts the
reserves in the field at about eight milliard tons ; it is significant that
the Sambre-Meuse field is estimated to have workable reserves of little
more than three milliard tons. The Kempen coal, however, lies at a
considerable distance below the surface ; half is at depths exceeding
a thousand metres. In the east, between Fisden and Genk, the

Fic. 38. (CONCESSIONAL AREAS iN THE Kempen COALHELD

Based on maps in various volumes of the Aunales des Mines (Bruxelles).

The concessions are numbered as follows : 1. S.A. des Charbounages André
Dmont-sous-Asch ; 1. S.A. des Charbonnages de Beeringen ; M. S.A. des Charbot-
woges Winterslag  (Genk-Zutendasl concestion) ; IV. 5.4, des Charbonnages
< Helchteren-Zolder (Helchteren concession) ; V. S.A. des Charbonnagpes Hour-

aeien s VI SLAL Johe Cockerill, Division di Charbonpage des Lidgeois ; VIL 5.4,
Ze: Charbonnages d¢ Limbourg-Mense ; VIL 8.4, der Charbonnages Winterslag
“Winterslag concession) ; IX. S.A. des Charbonnages d' Helchteren-Zolder (Zolder
comcession) 5 X, Société pour favoriser I'Industrie minitre (Oostham=-Quadmechelen),
szzzdoned in 1931, The three State reserves are indicated by the letters A, B, C.

Tz seven active collieries are indicated by abbreviations, as follows : BK.
zen-Koersel ;  E. Eisden; Ho. Houthalen; HZ. Helchteren-Zolder ;
“aterschei ; 'Wi. Winterslag ; 2. Zwartherg. (Seec note on the names of
= colileries, p. 132).

T=¢ warerways are shown by heavy black lines and indicated by abbreviations,
w zolosws o BUBLC. Beverloo Branch Canal ; K.D.C. Kwaadmechelen-Desschel
sl ZW.C. Zud-Willems Canal,
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first workable coal occurs at 477 metres, but the steady westward dip
of the measures shows that in the portion of the field beyond Kwaad-
mechelen towards Antwerp, the coal is too deep to be economically
workable as yet; at Vlimmeren, to the west of Tumhout, for
example, coal was only reached at a depth of 896 metres.

Concessions

The evidence supplied by the first fifty borings was sufficiently
conclusive to enable concessions to be granted. At first, the Belgian
government seriously considered the question of State ownership and
operation of the new coalfield. This possibility was stimulated by the
example of the Netherlands, which had become alarmed because the
four companies operating in Dutch Limburg at the end of the nine-
teenth century were all foreign-controlled ; in 1901, it therefore
reserved to the State all territory not as yet leased to the private
compannies. Perhai)s the deciding factor in Belgium, however, was the
enormous cost which would be involved in the development of the
field, and the necessity of attracting both Belgian and foreign capital.
The State therefore contented itself with the demarcation of three
reserves, with a total extent of 19,080 hectares, in the north-west,
centre and east of the field (Fig. 38) ; these reserves, occupying about 2
sixth of the proven area, are still unworked.

Many industrial firms, both Belgian and foreign, sought to take up
mining concessions. They included Liége metallurgical, chemical and
glass-making companies, vitally interested in the maintenance of their
supplies of fuel, while commercial and financial companies which
participated included the Bangue de Bruxelles and the Société Générale,
two of the greatest Belgian banking-houses. The financial transactions
were complicated, and the first concessions, seven in number, were not
granted untl 1906. There were in the course of time several changes
from the original seven. New concessions were granted in 1911 and
1912, two holding companies were amalgamated in 1919, and a new
concession, that of Qostham-Kwaadmechelen, was granted in 1924.
In 1929, the Genk-Zutendaal and Winterslag companies were merged,
and finally, in 1930, the Oostham-Kwaadmechelen concession was
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abandoned. Tt was considered that this concession lay too far west, and
that workable coal therefore occurred at too great depths for profitable
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Fic. 39. Emspen CoOLLIERY

dicated by diagonal shading. Other
not show.  The abbreviations are
{housing-cstate, ot cité-onuvridre) |

The area of the colliery honsing-sstate is in
d to join the Hasselt-

ing small villages, are

e=kp arcas, COMpILs
= follows: Eisden T. Efsden Tuimedijk
ZW.C. Zuid-Willems Canal.

The main-line railway from the colliery runs westwar

MExreeik line at Asch.

esploiration.  So at the present time there are nine concessions, held
kv sven individual companies, together with the three additional
Sowe reserves. The details of the concessions are listed at the end of
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this Chapter on pp. 131-2 and their positions and extent are shown
on Fig. 38.

The Location of the Collieries

Although nine concessions cxist, there were only seven individual
collieries in operation in 1947 ; their location is shown on Fig. 38.
Three of them, Winterslag, Zwartberg and Waterschei, are situated in
the commune of Genk, to the north of that town. Eachis at a height
of about eighty metres above sea-level, on the open heath-covered
platcau which forms the watershed between the Demer and the Meuse
river systems. The lay-out of the three collieries and their respective
housing-cstates is shown on Figs. 70-1. Some twelve kilometres to the
north-west of Genk, on the Houthalenberg Heide, is Houthalen, the
most recently developed colliery. It lies at a height of sixty-five
metres above sca-level, on a gently sloping spur projecting south-
westward from the plateau between the valleys of the Mangelbeek and
the Laambeek, two of the Demer’s right bank tributaries. Its neighbour,
Helchteren-Zolder, lies three kilometres further westward, near the
little hamlet of Voort. It stands on the edge of the Kempen plateau,
on the fifty-metre contour line, at the northern side of the flat alluvial
valley of the Mangelbeek. Beringen-Koersel, the most westerly of
the seven collicries, is situated on the Tervansche Heide at about forty
metres above sea-level, between two of the low headstream valleys of
the Zwartbeek, which joins the Demer above Diest. The Eisden
colliery (Fig. 39) lies seventeen kilometres east of Genk, on the
Vuchterbosch Heide overlooking the Meuse valley to the east. The
colliery is at a height of forty-five metres above sea-level ; abour
a kilometre to the west the land sises more sharply to form the edge of
the Kempen plateau.

THE DEVELOPMENT OF THE (COLLIERIES

In 1906, when the first concessions were granted, the companies started
the immense work of developing the coalfield. It was no easy task.
Not only did workable coal lic at a depth usually exceeding five
hundred metres, but the overlying deposits of waterlogged sands and
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gravels meant that the technical problems of sinking shafts were very
considerable.  The surface consisted of heathland, with few sectle-
ments, and with therefore almost no loeal sources of labour. A very
great building programme was necessary, both for the colliery surface
installations and for housing the imported labour. Furthermore,
communications were poor or non-cxistent, and roads, main-line
railways, colliery sidings, light railways and possibly new waterways
had to he constructed to serve this new industrial region. It is hardly
surprising that the first coal was not raised until 1917, and until 1921
only one colliery was producing at all. In one respect the situation of
the collieries in the open heathlands was a positive advantage, for the
pit-head gear, ancillary buildings and administrative offices, together
with the roads and railway-sidings serving them, could be efficiently
laid out on spacious lines. So in less than thirty years this part of the
Kempen was wansformed, and the ceaseless activity at the collieries now
emphasizes the emptiness and loneliness of the heathlands within which
they stand.  Each colliery purchased its land on leasehold terms from
the commune. In Genk the André Dumont, Les Liégeois and
Winterslag companies bought between them about one-ninth of the
zotal area of the commune (see Table overleaf).

Winterslag colliery, for example, lies on the west of the main road
rumning north from Genk. Tts administradve buildings, of creeper-
o °rf:d grey stone, are approached from the road by sweeping drives.
Surrounded by lawns, shrubberies and trees, the buildings present an
sppearance of greenness and freshness not usually associated with a
colliery.  Similarly, there are lawns and flower-beds in front of the
‘ozg four-storeyed red brick and grey stone offices of the André
Dumont colliery at Waterschei. Notable features associated with
s2ck of the collieries are the several cifés onvriéres (in Flemish zwijnwik

ujk) the housing-estates built by each colliery company on

zirdsn-city 7 lines for their employees (see pp. 227-30).

The Sisking of the Shafts

: method wed to sink the shafts through the overlying sands and
_—;-'f;s w0 the coal-bearing basement rocks was that of shaft-freezing
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Land owned by the Genk Collieries, 1947

| | André Dument | Les Lidgeois Winterslag
Category (at Waterschei) | (at Zwartberg) | (at Winterslag)
‘ {hectares)
| Heathland .. 7940 | 128-70 4575
Woodland o 20°15 430 3070
Meadows .. . 2§15 0-60 IT-10
Cultivated land .. 11-60 0-00 §-50
| Lakes .. .. 1400 | 0-00 12-80
Waste .. .. 615 0-00 9-00
Colliery buildings §3-65 5435 72-95%
Colliery grounds
(sidings, roads, ctc.)| 53-60 32-20 §2-20
Housing-estates .. 10300 | 24-75 8070
Sports grounds .. 2:10 000 340
Total colliery land 168-80 ' 244-90 128-10

(congélation), which had been invented and developed in Germany,
notably for working the Stassfurt salt deposits. The process consisted
of four main operations.

In the first place, a number of bore-holes, some fifteen to twenty
centimetres in diameter, were sunk to the required depth, on a circum-
ference a metre or so wider than the intended diameter of the shaft.
The two Eisden shafts, for example, had forty-nine and fifty-three
bore-holes respectively, while those at Helchteren-Zolder had fifty-five
and fifry-one. The total length of boring was therefore immense ; at
Fisden it totalled some 2,000 metres for the two shafis, at Helchtersn-
Zolder some 66,000 metres. These figures give an idea of the vast
nature of the undertaking.

The second operation consisted of circulating a refrigerating fluid
through these bore-holes for a certain period of time, 50 as to form an
“ jce-wall 7 which would prevent water from entering the shaft, and
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would also take the pressure of the sarrounding rocks until the perma-~
nent shaft lining had been inserted. Conditions varied considerably,
and special methods had frequently to be devised to meet particular
sttuations, In some cases, for example, the subterrancan water was
briny and therefore very difficult to freeze, while at Beringen-Koersel,
at a depth of 622 metres, a bed of quicksand some fourteen metres
thick had to be negotiated. Each bore-hole was fitted with two sets
of tubes, with the descending refrigerating fluid in the centre and the
ascending fluid in the outer tubes ; at great depths a third tube was
used to insulate both tubes carrying the fluid. The tubes were con-
nected to distributing and collecting mains, and a calcium or
magnesium chloride solution, cooled by an ammonia refrigerating
plant at the surface to — 23 degrees Centigrade, was circulated
simultaneously through all the bore-holes.
The third operation consisted of the sinking and lining of the shaft
sarough the frozen ground to the desired depth. The boring was
sszelly started before the centre of the area enclosed by the bore-holes
wzs completely frozen, as obviously sinking would then be easicr.
St it was a slow and expensive process. The first shaft at Waterschei
=z sunk to a depth of 505 metres in eleven months, but the Zwartberg
“:%. 353 metres deep, took four years and three months. In some
izscs. shafts were sunk to the first workable coal and then sinking
szesod while galleries were developed ; later, sinking was resumed to
== up deeper scams. The deepest shaft is at Zwartberg, which
“2ches 2 depth of 1,010 metres, while the shallowest, that ar Fisden, is
7 <77 mewres in depth. At each colliery, two shafts, one in reserve
ez 2o wentilation, have been sunk, varying in diameter from $I
“emes =t Helchteren-Zolder to 61 metres at Eisden.  As each shaft
= w2k, it had to be progressively lined ; in the Kempen the method
= " tubbing,” that is, the lining of the shafts with segments of
cxs=iron, ficted with ribs and flanges to provide watertight
-z Beringen-Koersel, where, as already mentioned, quicksands
= s ot depths exceeding 622 metres, a specially strengthened
AR comprising double concentric tubbing, between
= pumped a concrete filling.
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The final operation was the thawing out of the frost wall round the
lined shaft. An early method used was the blowing of steam through
the pipes which carried the freezing solution, but later warm brine was
circulated in conjunction with hot air blown down the shaft by fans.
The freczing tubes were then where possible extracted, and the bore-
holes filled with cement.

Underground Workings

The development of the underground workings, still in progress, has
been a long and costly process. This can be seen from Fig. 43, which
shows when each colliery produced its first coal, in some cases many
years after work had been started on the shafts. This slowness has been
due partly of course to the war of 1914-18, but much more to the
technical problems which development presented. These involved
drainage, for all the mines are ** wet,” and the difficulty of coping with
the instability of the rocks. The Kempen coal seams, however, are
fairly horizontal and continuous, and compare very favourably in this
respect with the contorted seams of the Sambre-Meuse field. By
British standards, the Kempen seams are thin, and in 1938 those being
worked averaged only 1-04 metres in thickness, but even this compares
favourably with the Sambre-Meuse field, where the workable seams
average only 0+70 metres.

The Winterslag colliery provides an example of the development of
the underground workings. The three main galleries and roadways
are driven horizontally at depths of 600, 660 and 73§ metres, the
galleries being roofed usually by concrete arcs, occasionally * tled ™
with concrete blocks. In each case, the main gallery lies below the
seam which is being worked. For example, one coal seam is at 560
metres, with the gallery forty metres below, from which there are
vertical shafts with lifts up to the workings. The latter are roofed
with adjustable steel girders, made in three sections, with two curved
side pieces and a roof arc, the three being bolted together. The great
problem of roof support has led the Winterslag engineers to devise
their own patented extensible steel pit-prop ; no timber supports are
used in this colliery at all. Coal is cut entirely by machinery, usually by
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poeumatic picks or drills, although the Winterslag engineers have
developed a type of cutting machine which itself supports the roof.
The advancing “* long wall ” method is used exclusively here, as in all
the Kempen collieries. The coal is passed back from the face by means
of moving bands, tipped into tubs, and hauled by electric locomotive
1o the foot of the main shaft. Shaft No. I is used for raising coal to the
surface from the galleries at 600 and 660 metres, and the reserve or
ventilation shaft is used for raising from the 735 metre gallery.

CoaL Ovurtpur

Type of Coal

The type of coal varies considerably within the Kempen basin, but the
output is mainly of types known in Belgium as gres (a bituminous
coal with some sixteen to twenty-five per cent volatile matter) and
fiénn (2 long-flame coal with over twenty-five per cent volatile
matter). In the Upper Coal Measures of some parts of the field,
long-flame coals with as much as forty-five per cent volatile matter
are worked. These types of coal are good for coking and for gas
extracdon. This is fortunate, since Belgium is short of coking coal,
tor, with the exception of the Mons district, the Sambre-Meuse ficld
sroduces mainly maigre (short-flame coals and semi-anthracite, with
znder eleven per cent volatile matter) and demi-gras (semi-bituminous
cezl with only eleven to sixteen per cent volatile matter). Belgium
s abliged to import considerable amounts of both coking coal and coke,
sotzlling in 1937, for example, over ten million tons. The increasing

== gproducton of ceal in the Kempen and Sambre-Meuse fields

- 1517 0 1946 is shown graphically on Fig. 40, together with
= pescentage of the Belgian total contributed by the former. The

=t of the Sambre-Meuse field has varied little from between

znd twenty-three million tons, except during the depression
=2 wer years. Bur the most significant feature has been the steadily
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Millian
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25 o L 50

20 =

1917 I‘JEO 1930 1943 1546

Fic. 40. Tre Oureur ofF BELcian Coar, 191746

The graphs were drawn from statistics obtined from successive valumes of the
Annales des Mines (Bruxelles).

The three lines of the graphs ate a5 follows : A. outpur of the Kempen ficld
(left scale) ; B. outpuat nfgrhe Sambre=Meuse feld (left scale) ; €. pereentage of
the Belgian total produced by the Kempen field {right scale). Do accuraie
figures are available of the output of the Sambre-Meuse field during the German
occupation vears of 1917-18.
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increasing proportion of the Belgian total for which the Kempen has
been responsible ; from under one per cent in 1919, it increased to
twenty-two per cent in 1938 and to nearly thirty-two per cent in

100 francs ffole}
per ton tons
-8
L&
4
2
| BB P e — T e e T
=T ] (5 k=] 940 Bas (1] i ] 1940 1945

5. 41, 42, THE ANNUAL AVERAGE COST OF EXTRACTION PER TON OF
L3EIN AND SaMBRE-MEUSE COAL (LEFT), AND THE ANNUAL AVERAGE OQUTPUT
PER UNDERGROUND WORKER IN THE TWO FIBLDS (RIGHT)

= graphs were drawn from statistics obtained from successive volumes of
: des Mines (Bruxelles),

dizgram, the solid line represents the trend in the Sambre-Meuse feld,
fine the trend in the Kempen field. Figures for the years 1944-6 arc

- &%, the significance lies in the relatve costs of prodoction in the two
sz before 1932, Kempen coal was more expensive to produce than
- s-Sfzuse coal, after that year it was cheaper, Owing to changes in the
= o the frane, the absolute costs of production over the whole perind
e mee ocomcarahle,

‘== To: absolute rise has been from 11,640 tons in 1917, when the
wnal wezs raised, to 7-25 million tons in 1946.
% zwirage annual production cost per ton in the Kempen and
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Sambre-Meuse fields is compared on Fig. 41. The cost per ton in the
Kempen decreased steadily until the economic crisis of 1935, and
since 1932 the figure has been markedly less than that for coal produced
in the Sambre-Meuse field. The figures for the average annual output
per underground worker (Fig. 42) are equally significant ; from under
200 tons per annum in 1919, this figure rose steadily to 506 tons in 1936,
comparing very favourably with 306 tons in the Sambre-Meuse field.
During the war of 1939-45, output fell markedly, a result of absentee-
ism, of the “ go-slow” policy of passive resistance to the German
occupation, and of the inadequate rations of the miners. But, while
details are not available, it is certain that the 1946-7 output figures
approached closely, if not actually exceeded, those of the pre~war years.

The output of the individual collieries from 1919 to 1946 is shown
diagrammatically on Fig. 43. For five years, between 1917 and 1921,
only Winterslag produced any coal, except for small incidental amounts
zt the other collieries during underground development; it was
followed into production by Beringen-Koersel and by Eisden in 1922,
ov Waterschei in 1924, by Zwartberg in 1925, by Helchteren~Zolder
= 1930 and finally by Houthalen in 1938.  The output of each colliery
% indicated on the diagram, and needs little further comment. It
=:zht be noted, however, that the first colliery to produce a million
05 in 2 single year was Waterschei (1-08 million tons in 1930), that
=== largest total in any one year was 1-53 million tons by Eisden in
z2:¢, and that the largest total in the first complete post-war year of
2u2f was 1-41 million tons, also by Eisden.

w22 THE PropUCTION OF KEMeEN COAL, 1017-46, BY INDIVIDUAL COLLIERIES

Toe columnor disgrem was deawn from statistics: obtained from successive
st of the Annales des Mines {Bnucc]Jﬂ}. with the exception of the quuhhshr:d
Soese for 1946, which were supplied by the Minfstére des Mines in Brussels.
-:Ta,h-\mrsd and Eisden cach produced about 7,600 tons in 1923, Waterschel
300 toms In 1934, Zwartherg 3,000 [ons in 1925, and Houthalen 1,300 tons in
5 zmounts are too small to show on the d.lag-ram

: B. Betingen-Koerse] ; C. Eisden ; D. Waterschei ; E. Zwart-
careren-Zolder ; G. Houthalen. (See note on the names of the
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The Marketing of Kempen Coal

Detailed figures are not available concerning the destination of all
Kempen coal, but three examples will help to provide an adequate
impression. Firstly, the Genk coal-port shipped 1-3 million tons of
coal in 1946, or rather more than one-sixth of the total Kempen
production ; fifty-four per cent moved westwards to Antwerp, and
forty-six per cent in the opposite direction to Liége.  Secondly, the
Eisden colliery in 1946 despatched 855,000 tons, of which two-thirds
went to Liége and one-third to Antwerp ; incidentally, railway and
canal in this case carried almost equal amounts, 425,000 and 430,000
toos respectively. Thirdly, a more detailed analysis can be made of
coal shipments in 1946 from Winterslag colliery alone :

| Percentage of Total |
‘ Destination | Despatched
| Lidge .. 32
Antwerp 16 [
Charleroi 13
Vilvoorde ”
Genr .. 5
Others .. z

It is interesting to note that sixty-five per cent of the coal from this
collicry moved by rail, thircy-one per cent through the Genk coal
port and so along the Albert Canal, and four per cent by road.
These figures, together with information of a more general nature,
suggest that in 1946 just over half of the total Kempen coal, or about
3-6 million tons, moved to the Liége and Charleroi industrial areas ;
the coke-oven plant at Seraing and at Qugrée together consumed more
than a million tons of coal, a large part of which came from the
Kempen. Rather more than a quarter, or about 1-8 million tons,
moved westwards along both the Albert Canal and the railways to the
industrial areas of the lower Scheldt and the Rupel, and some went
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further to Gent. Notable consumers were the Schoten, Hoboken and
Willebroek coke-ovens, although these used a large proportion of
imported coal. About half a million tons were transported to the coke-
ovens north of Brussels, mainly to the great Cokeries du Brabant at
Pont-Briilé, to Marly and to Vilvoorde.

A surprisingly small proportion of the output of the Kempen field is
used in the Kempen industrial area itself. The chief industries, zinc-
smelting and other metallurgical works, pottery works, brick-yards and
cement works, use for the most part short-flame maigre coals. Only
a small amount of this type of coal comes from the Kempen, and
much has to be brought from the Sambre-Mecuse field. The long-
flame Kempen coals, however, are suitable for glass-works, and some
of the chemical firms make use of these coals in their own coke-ovens
and by-products plant.

Larour

One of the earliest problems facing the colliery companies was an
ever-increasing demand for labour, for development was in fact taking
place in Limburg, one of the least densely populated provinces of
Belgium. Labour therefore had to be imported. The effects of this
are to be seen in the very striking changes in the density of population,
especially in Genk and its neighbourhood (see pp. 211-12).  Most of
:he original administrative and engineering staff in the new coalfield
came from the Sambre-Meuse field, and the supply has been maintained
5y a steady flow of trained engineers from the mining schools, notably
fzom those at Liége and Leuven. During the initial stages, the drilling
Z:ms brought their own technicians and most of their labourers. In
211, only 201 men were employed in the whole field, by 1913 there
=r¢¢ 747, of whom only 120 were actually working underground, and
~+ 1510 the total had risen to 2,275. It was clear in 1919 that within

she next twenty years the labour force had to be increased at least
B

There were several possible sources of labour. In the first place, a
=1 number of Walloon miners could be brought from the Sambre-

icuse feld, as uneconomical mines there closed down. But actually
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imported miners were few in number, as the Walloons preferred to live
in their own part of the country, rather than among Flemish-speaking
people. The redundant mining labour either found employment in
the metallurgical, glass and chemical industries of the south, or simply
remained unemployed.

In the second place, there was in 1920 a considerable number of
Limburgers, who because of the poverty of the soil of their own
province were living and working in other parts of Belgiom. Some
drifted back with the prospect of steady work and relatively high
wages, while there was less need as the collieries developed for others to
leave Limburg from sheer economic necessity. So workmen were
attracted from neighbouring centres of population, such as Hasselt and
Maaseik, and from villages along the railway line between Diest and
Bilzen, and from even further away. Fig. 44 indicates the permanent
domiciles in 1943 of the men employed at the three Genk collieries of
Winterslag, Zwartberg and Waterschei. The total labour force
there was 12,715, of whom just over half lived within the commune of
Genk, most of them in the new housing-estates built by the colliery
companies (see pp. 227-30 and Figs. 70-1). The remainder lived in
various parts of north-eastern Belgium, with concentrations at Hasselt
'561), Sint-Truiden (439), Zonhoven (371) and Diepenbeck (305}

- The most outlying centres were Turnhout, fifty-five kilometres away,
from whence came nineteen miners, and Tremeloo, which, a further
tilometre away, was the home of twelve miners.  These figures, it will
e realized, refer only to the three collieries in the commune of Genk.
Of the others, Beringen-Koersel, Helchteren-Zolder and Houthalen

3 14. THE LocaTiON OF THE PERMANENT DOMICIES OF MINERS EMPLOYED
v THE THREE GENK COLLIERIES, 1944

TE= area of cach square 8 proportional to the number of miners working in the
o g5 of Winterslag, Waterschel and Zwartherg in the commune of Genk,
permanently in the varlous communes ; the centre of each square is placed
as possible aver the commune centrs.  The staristics used were obrained
e Technisth Diendt of the commune of Genk., The crcles are drawn
ically, representing distances from the centre of Genk commune.
Ts largest square represents the number of miners who were actually living
= ek commune itself, mostly in the colliery houstng-estates, totalling 6,947.
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also drew on the towns and villages lying to the west of Hasselt, while
Eisden derived much labour from the Meuse valley—from Maaseik,
Eelen, Dilsen, Lanklaar, Vucht and Mechelen. In order to attract this
labour, the mining companies offered such inducements as free transport
from their homes to the collieries. New main-line railways and light
railways were built, and the services of motor-buses were extended.

Foreign Labour

It was evident, however, that Limburg and other Belgian sources of
labour would alone be quite inadequate to supply the rapidly increasing
needs of the colliery companies. In the decade following 1918, there
was in fact 2 marked shortage of labour in most branches of Belgian
industry, especially in the less attractive of these, and this had to be met
by the importation of foreign labour.  So, by 1939, more than four per
cent of the population of all Belgium was of foreign origin, that i is,
about 340,000 people.

From 1922 onwards, train-loads of foreign workers arrived in Genk,
By 1930, there were over six thousand foreign miners in Limburg,
more than two-thirds of them living in the arrondissement of Hasselt,
where six of the collieries are sitvated, and most of the others in
Tongeren, which contains the Eisden colliery.

Foreign Miners in Limburg Province, 1930

| | Hasselt | Maaseik | Tongeren | Provine |
Paoles .. - ! 1,651 28 1 457 | 2,136 |
Czechs. . .o | 1,057 22 469 1,548
Jugoslavs .. 457 — 386 843 |
Tealians. . .. 429 z 123 554
Hunpggrians 259 — | 183 442
Duech . . R | 9T | 14 | 48 253
Apstrians = 119 i I 94 ‘ 216
Germans | 118 z i 62 182
Orhers - Not separately specified | 364

Total - 6’538
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The total number of people gainfully employed in 1930 in the coal-
mining industry in the Kempen was 20,579 ; thus foreigners formed
about three-tenths of the total and a higher proportion, about three-
sevenths, of the underground workers. Most of them lived in the
colliery housing-estates.

The industrial depression of 1931 caused the problem of unemploy-
ment in Belgium, as elsewhere, to become acute. For some years a
series of stringent regulations controlling the importation of foreign
labour was enforced, and as a result during 1932—3 only skilled labour
was admitted. In 1935, efforts were made in the Belgian coalfields to
replace gradually some ten per cent of the foreign miners with
unemployed Belgians. But the recruitment of the latter proved so
unsatisfactory that the scheme was not carried out fully in the south,
and never even attempted in the north.  In 1937, moreover, the mining
industry was so short of Jabour that the Belgian government was once
more obliged to authorize the importation of Polish miners.

The Post-War Labour Supply

The problem of coal production in post-war Belgium has been as acute
zs that in other countries of western Europe. The fundamental
necessity of increasing coal output, which had fallen so markedly in
1944-5, to a figure considerably greater than the pre-1939 production,
was one of the most essential aspects of Belgian national recovery.
The mining labour force had therefore to be stepped up considerably.
Lirge numbers of ““dispossessed ” and “ stateless ” people were
:mployved, and many prisoners of war and Belgian political prisoners
were used underground. A convention was signed on 23 June 1946,

zzreby Belgium agreed to export coal to Italy in return for mine-
wockers.  The initial agreement provided that Italy should purchase
= thousand tons of Belgian coal a month, in return for each thousand
i2ban workers. By the end of 1946, some twenty thousand Italians had
=rv:zd in Belgium, and a year Jater the total had reached thirty
ossznd ; about a tenth of these were sent to the Kempen collieries.

Diciziled total figures are not available of the post-war mining labour
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force for the Kempen as a whole, but the figures for Winterslag
colliery in August 1947 are representative.

Miners at Winterslag, 1047

Belgians .. .. 2,28
| Italians {under the |

convention) .. | 238
Other foreigners . . 699 |
Prisoners of war .. 340
Belgian political
| prisoners ag | 316
|  Total .. P 1,873 l

1

The following Table shows the growth of the labour force employed
in each of the seven collieries at five-yearly intervals from 1920 to

1045 :
Miners employed at the Kempen Collieries, 192045
| Winters Beringen| 'I-feich.terer||
| ~lag |-Kurrfe1'Eudm|Warrrsd:e:Elwrtberg ~Zolder Haur}m!'eu; Total
1920 | 2,004 356 z.ml 2%g | 73 | — 2,951
5| 4101 | 2,700 |1,685 | 2,002 ' o8 206 L = 11,671
1930 | 3,845 3,867 13,700 | 5,181 | 3,116 1,169 | 124 |21,0II
s | 3,131 | 3,279 (3321 | 3,363 | 1447 2,041 | 75 | 18,057
1040 | 3,071 | 3,390 (4,581 | 3,700 | 3,172 | 2,604 | 1,276 [21,203
5| 3,480 | 3,705 (4,884 | 3,786 | 3,843 3,061 \ 1,976 \|z4,m
Wages

In 1947, the miners in the Kempen, whether Belgian or foreign,
received an average wage of from 200 to 260 francs per day, ie., the
cquivalent for a six-day week of £6 to [8 10s. Overscers and
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foremen received 350 to 400 francs per day, about £12 to £14 a week.
Those workers living in the housing-estates rented houses at from 100 to
200 francs per month, about eleven to twenty-two shillings. These
low rentals, together with cheap electricity from the collieries’ own
power stations, ample water supply,.and such services as medical
attention provided in the companies’ clinics and hospitals, made
conditions of life and remuncration compare favourably with those of
any other industrial region in Belgium, All these facilities were, in
fact, part of the policy of attracdng labour to the coal-mining industry,

T KempPEN MINING CONCESSIONS

Date of Area of  Customary
Name of Concession  Colliery Company ~ Concession  Concession  Name of

(French form) (hectares)  Colliery

. Winterslag .. S.A. des 23 Nov., 1912 960  Winterslag
Charbennages
Winserslag

2. Cenck-Sutendael  S.A. des 3 Nov., 1906, 3,003 —_
Charbonnages merged with
Winterslag Winterslag in

1929

1. Seeringen-Conrsel S.A. des 26 Nov., 1906 4,050  Beringen-

Charlonnages Koersel

de Beeringen

S.A. des 29 Nov., 1906 4,910  Eisden
Charbonnages modified 1919

2 ot de Limbourg~
Zwllnome Lambert Meuse

Swdes Dumont- S.A. des T Aug.,, 1006, 3,080 Waterschei
- s Charbonnages
André Dumont-

sons=Asch
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Tur KeMrEN MINING Concessions—Continued

Date of Areaof  Customary
Name of Concession  Colliery Company  Conession Concession  Name of

(French form) (hectares)  Colliery

6. Les Lidgeois .. S.A. Jfohn 25 Oct., 1006 4,269 Zwartberg
Cockerill, Division modified 1929
du Charbonnage
des Liégeois

n. [ Helchteren .. S.A. des 25 Oct., 1906, 3,732 Helchteren-
8. \ Zolder .. Charbonnages merged 1919 {3,328 Zolder
d’Helchteren-
Zolder

9. Houthaelen .. S.A des 6 Nov., 1911 3,250  Houthalen
Charbonnages
Houthaelen

10. Oostham- Société campinoise 4 Oct., 1924 3,640 —
Quadmechelen  pour favoriser abandoned

P Industrie miniere 1931

There i§ oftcn some confusion in the various appellations given to these
concerns - thus No. 4 may be referred 1o as Saine-Barh! et Guillaunie Lambert
(after the company holding the concession), or as Lintbourg-Meuse (the colliery
company), or morc commonly as Eisden, in which commune the colliery is
situated. In the Kempen, the usual custom is to refer to the colliery by ics
location : thus the André Dumeont colliery is nearly always known as Waterschei.
This spelling is the Flemish form, although the full title of the concession is
invariably given in French.



CHAPTER V]

INDUSTRIAL DEVELOPMENT

SMALL-SCALE industries are carried on in every town and large village in
the Kempen, as in other parts of the country, for a characteristic feature.
of Belgian industry is its wide dispersal, which is to some extent a
reflection of the dense population of the country as a whole. Most of
these minor industrial establishments are litle more than artisan
workshops, serving the limited needs of a village and its neighbour-
food, or small factories processing foodstuffs and other locally produced
raw materials—brick-yards, tanneries, flour-mills, distilleries, tobacco
factories and textile mills. But in some of the towns larger factories
222 to be found, often owned by old-established companies of some
s2putation, and manufacturing for wider distribution. Sometimes there
scems to be no obvious reason for the original introduction of these
Bers _Lular industries, but they have continued because of their
...... ished reputations, using a local but often highly specialized labour

_::'_}'. In contrast to these old-established industries, some very large
Zumocies are to be found, often in isolated situations among the heath-
2=<: (Fig. 46). Relatively few in number, these factories employ
=2vez than half of the industrial personnel (excluding colliery workers)

¢ Li=burg province. Most of the present buildings are products of
2 z2s2-1916 period of economic reconstruction, as a result of which
== Z:mpcn mav now be described as one of the industrial regions

133
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HistoricAl BACKGROUND

The Nineteenth Century

The first industrial survey of the new kingdom of Belgium was made
in 1846, and the resuls were published as Industrie : Recensement
Géndral, Tt is of interest to examine the summary returns for the nine
provinces and for Belgium as 2 whole.

Industrial Workers, 1846

| No. of | No. of Industrial
Industrial | Workers per
Province | Workers | 100 of Population

| Antwerpen o I 23,058 | 5-67
| Brabant .. o 36,080 521 ‘ &
Hainaut .. i 76,483 10°70 I
Liége 1 i 53,651 11-85 l
| Limburg .. < 6,997 376 |
| Loxembourg .. 4,629 248
| Namur .. L 14,257 54T
| Dost-Vlaanderen,. = 55,186 7-00
| West—Vlaanderen 44,501 696
1

lBeIgium v ea | 374843 728
|

The figures for the provinces of Antwerpen and Limburg reflect in part
the ‘state of Kempen industry in 1846. It must be remembered,
however, that while the Limburg returns were fairly representative of
the eastern Kempen, which comprises a considerable proportion
of that province, the figures for Antwerpen were considerably
swollen by the inclusion of the city of Antwerp itself, Tt is clear that
the industrial importance of the Kempen itself in 1846 was smuall, for
there were but 3-76 industrial workers per hundred of the population in
Limburg, and even in Antwerpen the proportion was only §67.
These figures contrast markedly with those for Hainant and Liége.
where the “ heavy ” iron and steel mdustries were located along the
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Sambre-Meuse coalfield, and with those for the textile-manufacturing
provinces of Qost- and West-Vlaanderen. :

In Limburg at the time of the census it is recorded that there were 172
breweries, employing 238 people ; 4o distilleries, nearly all in the town
of Hasselt, with 150 workers ; 183 flour-mills, with 274 workers ;
65 brick-works, mostly in the Meuse valley, with 411 workers ; 267
builders’ establishments, with 415 workers ; and a number of small
textile mills (making blankets, lace and coarse linen), rope-works,
hat-factories and sugar-refineries. In Antwerpen, apart from the city
of Antwerp, there was a more varied assortment of industries, mainly
carried on in the small towns and large villages, at Turmnhout, Lier,
Broechem, Berchsem and Herentals ; they comprised small establish-
ments for the production of linen, hemp, blankets, lace, chemicals,
Ericks, tobacco, flour and sugar. But the great majority of industrial
workers in both provinces were essentially village-craftsmen and
artisans—carpenters, * sabotiers,” wheel-wrights, tanners and leather-
s orkers, millers, stone-masons, builders and smiths. Compared with
sgriculture, in fact, nineteenth century Kempen industry was of small
fSporance.

For the greater part of the century there was little change in Kempen
=custry.  This is illustrated by the fact that in Limburg 6,997 people
weeez employed in industry in 1846, while fifty years later the total had
=== onlv to 7,287. Towards 1900, however, some indication of the
=ece= industrial development appeared. A number of new factories
w= =sablished in the heathlands, some by firms from Liége seeking

xtcnd and enlarge their activites, some by newly formed

L

=gezies, often with considerable foreign, usually German, interests.
S w2 factories included zine foundries (major concerns were
Smcshec in 1889, 1800,7 1000 and 1912), chemico-metallurgical

e (1890, 1900), explosives factories (1873, 1881), and cement
sy (889, 1912),

e 27 1914~18 and Post-War Reconstruction

- wooiz e e of 1914-18, Belgium was almost completely occupied
o e Cermon forces. The material losses were enormous ; not only
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did compulsory purchase and requisition decrees systematically dis-
mantle many industrial installations and plunder resources, but the
general economic life of the country was inevitably disrupted. The
industrial activity which continued was almost entirely subordinated to
German requirements.  After the armistice, therefore, Belgium was
faced with a great programme of industrial reconstruction and
re-equipment, the most important aspect of the country’s economic
recovery. As in the case of north-castern France, however, certain
positive advantages and opportunitics did result from this enforced
reconstruction. Not only could factories be rebuilt on modern lines
and installed with modern plant, but also industry need no longer be
tied to the old-established districts on the southern coalfield by reason
of the capital values of plant and site. The years of reconstruction,
therefore, saw the development of new industrial areas, notably along
the banks of the Schelde and the Rupel, in the neighbourhooduof
Brussels, and in the Kempen. The last offered very considerable
advantages. The cheapness of factory sites in the heathland, the wide
unpopulated areas available for the lay-out and segregation of noxious
or dangerous industries, the gradual development of the new Kempen
coalfield with its obvious future significance, and the proximity of the
port of Antwerp, were all encouraging factors. The region was
reasonably well served with railways and waterways, cven before the
construction of the great Albert Canal ; it is a striking fact that of the
seventeen major factories shown on Fig, 46, all but two lic on the banks
of a waterway, and most of them are ata rail-water intersection.
Capital for industrial reconstruction, derived partly from German
reparations, partly from foreign and internal loans, was made readily
available to industrial companies through such government-supported
sources as the Sociéé nationale de Crédit @ I'Industrie. Some of the
metallurgical and chemical firms which had established factories in the
Kempen during the twenty years before the outbreak of war, took
advantage of this availability of capital to rebuild or enlarge their works.
Other factorics, largely under foreign control before 1914, were taken
over and renovated by newly-formed Belgian companies ; these, for
example, included the chemico-metallurgical works at Overpelt and
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Lommel. In addition, a number of completely new factories was
built ; the most notable included the chemical works at Tessenderloo
(built in 1919), the great metallurgical refinery at Oolen (1922), and
the Mol-Gompel glass-works (1922-3).

The chief disadvantage in the years following 1919 was the absence
of skilled labour. The new factories met the problem in much the
same way as the collieries (see pp. 125-30), which were the main
employers of labour in the Kempen. The administrative and technical
staffs were brought by the companies from their Meuse valley factories,
and from the universities and technical colleges.  The small towns and
villages of Limburg and of eastern Antwerpen provided a reserve of
unskilled labour, which before 1914 was migrating to other parts of
Belgium because of the limited oppostunities in the Kempen itself.
There was, in addition, a considerable influx of foreign workers (see
pp- 128, 208-9,), although less to these various industries than to the
collieries. As a result, the total industrial labour force in Limburg rose
from 7,287 in 1896 to 62,845 in 1930, that is, more than an eight-fold
increase in thirty-four years. There was probably a considerable rise
in the western Kempen too, but the figures for Antwerpen province
include the very great growth in the industrial population of Antwerp
itself and of the towns along the Scheldt estuary.

Development was steady during the inter-war years, in spite of the
several financial crises experienced by Belgium and of course the effects
of the world economic depression. Like all manufacturing-exporting
countries, Belgium was indeed affected by the limitation of world
markets, but perhaps less so than many others, because of her own large
iz:emmal market. The varied and specialized industries of the Kempen

2f the Meuse-Sambre valley. Even so, the output of zinc, other
=czzls. chemicals and glass was lower between 19314 than at any
222 ame in the inter-war years. After 1935 both industrial output
=2 the volume of exports increased steadily. The pre-war production

Zzuszs for the various Kempen factories are discussed later.
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Industrial Organization, 1937

In 1937, a detailed survey of the industrial and commercial life of
Belgium was made by the Ministére de I Intérieur, and published as the
Recensement Economique et Social. From these results some impression
of the industrial organization may be derived in the years immediately
before the second German occupation. It must be noted, however,
that the statistics derived from the Recensement Economique et Social of
1937 differ appreciably from those which may be extracted from the
occupational returns of the decennial population censuses, the last of
which was held in 1930. The Recensement Economigue included only
industrial establishments which employed wage-caring personnel and
excluded all independent artisans and craftsmen employed on their
own account. It omitted too all persons engaged in industries a
domicile, that is, those who worked in their own homes on a picce-
work basis, and it excluded all workers in State establishments and on
the railways. On the other hand, the occupational returns of the
decennial population censuses included every person * gainfully
employed ” in industry in the widest sense. The differences in these
two returns for the provinces of Antwerpen and Limburg were
quite marked :

Antwerpen  Linburg
Recensement Général de In
Population, 1930 .. 287,311 62,845
Recensement  Eronomique
et Social, 1037 .. 160,148 37,314

The Recensement Economique, however, is extremely valuable, for not
only is it the most recent survey of the industrial population, but also it
gives much detailed information about industrial organization and
establishments, with which the decennial census is not concerned.
The 1937 survey classified all industrial establishments into four
groups, namely, I Klein-industric (concerns with less than five
workers) ; 1L Middel-industrie (five to forty-nme) ; LI Groot-industrie
(fifty to 499); and IV. Zeer groote industrie (over five hundred).
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A consideration of the returns for the provinces of Antwerpen and
Limburg reveals some interesting results.

Analysis of Industrial Establishments in Antwerpen and Limburg, 1937

ANTWERPEN LivBurs

Category ‘ Establishments | Personnel Establishments Il Personnel

| No. |Percent! No. IPerccm.t No. lPercmt No. | Percent

1 Klein-
industrie | 8,543 | 70-31 I 17,423 | 12-11 |1,444 | 7860 | 2,770 742
1T Middel-
industrie | 3,218 | 26-47 | 46,141 | 32-07 | 336 | 18:34 | 4,644 | I2-45
I Groot-
industrie | 372 | 3-06 | 52,448 | 36-45 43 [ 235 | 7,335 | 19:66
IV Zeer | |
groote |
industrie | 19 | 016 | 27,870

| 19-37 13| 071 | 22,565 | 6047
| 1
1

Toml |I2,157 100-00 |143 832 |100 00 |1,836 10000 |37,314 [100-00

The total figure for Antwerpen differs from that given in the Table
o= 7. 140, which includes the very variable number of dock labourers at Antwerp
=Ze: the category of ““ Transport.””  The above Table excludes these workers).

T2 Szares for Limburg, in particular, summarize the essential feature
" Hempen twentieth century industdial development. About
wc—thizds of the industrial population were employed in only
“os:zcn mejor establishments—the collieries, metallurgical refineries
=2 czemical works, On the other hand, more than three-quarters
- zszzblishments consisted of small workshops, employing little
e -_'-_::_ seven per cent of the total industrial personnel of the
-=ww=cs.  The same differences can more or less be seen in the case of
“aswerzen provinee, but there was a much greater proportion of the
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industrial population employed in Groups I and Ifl, and the relative
importance of Group IV was less marked. The absolute numbers and
percentages of the totals employed in each of the main categories into
which Belgian industries are customarily divided, are given for each
of the two Kempen provinces.

Analysis of Industrial Categories in Antwerpen and Limburg, 1937

[ Anfwerpen Limburg
Per comt l l Per cent : Per cent Per cent
Industrial | No.of | of | No.of | of |No.of | of |Noiof of
Category | Establ. | Total |Workers Total | Establ. | Total \Workers Total
Mines 5| o04 82| o34 14| 076 |22,113 | 509-26
Quarries .. ! oIs]| 9I5| 05 21 | 114 134 | 016
Metal- }
lurgical 1,065 | 869 | 25,973| 1535 170 | 931 | 4,225 | II-32
industries I
f:;?:'kh 196 160 5,633i 333 0| 2072 | 642 72 |
Glass 25 | 020 | 3,644 2015 | — —_ a— —
Chemicals--| 102 | 157 | 12,539 741 | 31 | 169 | 3,004 | 829
Foodsmuffs--| 1,924 | 1560 | 18,778| 1r'1o 495 | 2606 | 1,047 | 3522
Tewtiles --| 126 | 103 | 3,005 1-84 s | oa27 157 | 04z
Clothing --| 1,640 | 1338 | 8,637| 3511 140 | 763 610 | 164
Building --| 2,191 | 1787 13,135 777 371 | 2021 | 1,634 | 438
Timber | 1,678 | 13-69 11,069| 654 295 | 16-07 | L,255 336
Leather --| 301 | 246 | 2001| 177 6o | 327| 300| o83
Tobacco --| 105 | 086| 3002| 183 0| 272 §57 | 1-49
Paper - 66 | o34l a.277] 253 1| o006 9z | o023
Books and | | -
printing } 320 | 261 | 4,269| 252! 36 | 196 170 | 048
Art and |
precision } 1,621 | I3-22 14,694! 8:69 o | Io4 137 | ©37
Transport..| 784 | 640 | 35.795| 21-17 | 77 | 419 | 229 | 06L
1 1 1
|169,14E | ooao | IA30 !Im-m 17414 | 10000

Total ..|'.[2.,2.53 Ixmm
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These figures emphasize rather more specifically the conclusions already
drawn, that in Limburg the collieries and chemico-metallurgical works
dominated the industrial scene, for they employed in 1937 nearly
eighty per cent of the workers.  In Antwerpen, as a result of the mani-
fold industrial activicy of the Antwerp conurbation (ie. the non-
Kempen part of the province), the workers were distributed rather
more widely among a greater variety of industries.

The Second Occupation and After

Belgium was occupied for the second time in a generation between
1940 and 1944. Unlike the previous occasion, relatively little material
damage was done to industrial installations. The tide of war swept
rapidly over the country during both active phases in 1940 and in 1044,
while damage from aerial bombardment was remarkably slight, and
German pillaging of installations was negligible as compared with that
in 1914-18. The only Kempen factory to be destroyed entirely was
the chemical works at Tessenderloo, although some, such as the Glaver
glass-works at Mol-Gompel, were damaged. Moreover, for the most
part Belgian industry was not switched over by the Germans to war
output, but was allowed to continue production to supply the German
civilian home market, and so provide Belgium’s contribution to the
new European economic order visualized by her conquerors.  Of
course, output declined steadily during the occupation. Apart fromthe
direct and indirect activities of the resistance movement, many Belgian
workers were sent to Germany, while supplies of raw materials for
most industries gradually dwindled. The production trough was
reached in 1944, the invasion year, when many factories were idle for
several months. The index number of industrial production stood at
a1 at the beginning of 1945, compared with 100 in 1937.

Recovery was incredibly rapid, in fact more so than in any other
European country. The relative absence of material damage to
installations meant that most industries could leap into almost imme-
diate production. Damaged or destroyed factories were speedily
made good ; thus the Tessenderloo chemical factory was completely
szbuilt in 1045. There were wider favourable factors which cannot be
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developed here, such as the government policy of encouraging the
output of consumer-goods as incentives to general production, and the
fact that Belgium as the main Allied base in 19445 carned large “ hard

Fic. 45. FacromrEs 1N TURNHOUT

The numbers in the key are as follows : 1. approximate extent of the built-up
area of the city ; 2. factories.

The abbreviations are as follows: D.T.S.C. Desschel-Turnhout-Schoten
Canal ; Sta. Station. The main-line railway between Antwerp and Tilburg
in the Netherlands is shown by a heavy barbed line.

currency ” credits, as did also the valuable Congo Colony. The most
serious immediate problems were the disruption of the transport
system, which however for the most part had been remedied by the
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end of 1046, the shortage of coal (with the resultant stepping-up of the
Kempen output already discussed), and the shortage of man-power.
Nevertheless, the general index of industrial production reached 82 by
October 1946 (as compared with 100 in 1937), and by December 1947
it was 91, so exceeding considerably the 1038 figure of 81. Full statistics
are not available of Kempen industrial production in the post-war
years, but it seems that many factories in 1946 and 1947 exceeded their
1938 output figures. Thus, to give but two examples, the Vieille-
Montagne zinc-works at Balen produced 8,000 tons of zinc spelter in
1938 and 11,400 tons in 1946, while the Mol-Gompel glass-works
increased its output from about 45,000 tonsjof sheet glass to 57,000
tons in the same years.

UrsaN INDUSTRIAL (CENTRES

The first group of industries to be described comprises those factories
situated for the most part in the larger Kempen towns. Four of these
towns appear again and again in every list of industries : Turnhout,
Hasselt, Mol and Herentals. These must therefore be considered in
detail.

Turnhout

Turnhout (Fig. 43) is the chief market town of the northern Kempen
and an important centre of communications. There are two main
groups of factories. One group, many of them owned by old-
established companies, sometimes with a world reputation, is situated
within the city itself, in blocks among the houses and shops, often with
irontages along the city streets. Several of these factories carry on
Tembout’s leading industry : the manufacture of paper and paper
s=cles, including cardboard and cardboard boxes, drawing-paper and
=aoncry, fancy, glazed, marbled and patterned papers, and high-
szzlory paper for Bibles, Testaments and fine books. Printing and

wok-tinding are important corollaries. It is an interesting fact that
ihe o is the world’s largcst centre for the manufacture of playi_ng
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cards. The biggest firm is Brepols, founded in 1797, which now has
three factories, employing some eight hundred workers, and there are
seven other paper-mills. Other long-established industries include the
manufacture of coarse linen, of twill, of sacking, ticking and canvas,
and of lace. The last is noteworthy in that it is entirely 2 domestic
industry, carried on by women working on a piece-work basis. No
Tumhout lace appears in the Belgian market and none is to be seen
in the shops, for it is all bought by agents for export to the United
States. Other industries within the town include the manufacture of
cigars, pottery, leather and leather goods, and a variety of foodstuffs at
several small factories. There is a small diamond-cutting and
-polishing industry, carried on by a branch of an important Antwerp
firm.

A second and newer group of factories has been built to the north-
west of the town, near a large basin on the Desschel-Turnhout-Schoten
Canal. These factories for the most part produce bulky commodities,
and so are dependent on cheap water transport. There are several
timber-yards and saw-mills, a factory producing cement castings, a
small chemical works and a large flour-mill. A small steel-works, a
branch of a Liége firm, makes agricultural implements and other steel
articles, using billets imported by canal from Liége. To the east and
west of Turnhout, there is an almost continuous line of brick-yards and
cement-works along the canal banks (Fig. 48, and see pp. 156-8).

Hasselt

Hasselt, the chief town of Limburg province (Fig. 68), is the market
centre of the agricultural country around, and as a result it has a variety
of food-processing industries. Most of the factories lic in the north-
western suburbs, either near the railway station, or along the west side
of the long canal port (see p. 179). The main establishments are
flour-mills, distilleries producing a varied range of spirits, tobacco
factories, breweries and gelatine works. Other industries include a
brick- and tile-works, timber-yards, several tanneries, a glue-works,
fertilizer factories and a soap works.
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Mol

Mol is a small industrial and market town on the main-line railway
from Antwerp to Neerpelt. There is a number of large industrial
establishments within a radius of ten kilometres, notably the Glaver
glass~works near Gompel (see p. 155) and the S.A. Cie. des Verreries
dy Pays de Lifge et de la Campine (see pp. 155-6), for which Mol
and the neighbouring villages supply labour. Within Mol itself
there are several old-established factories making cigars, leather goods,
pottery, small articles of metal and of wood, textiles and clothing.
Three small mills specialize in the production of patterned blankets,
employing altogether some three hundred workers ; the frontages
of the buildings lie along the main street.

Herentals

Herentals, in the western Kempen, is a railway centre, near the junction
of the Herentals-Bocholt and the Albert Canals. Like Mol, there is a
number of large factories in the countryside within a few kilometres
of the town centre, notably the great metallurgical refinery at Oolen
{see p. 152), and an explosives factory (see p. 154), for both of which
Herentals supplies labour.  The factories in the town itself make
clothing, blankets, small metallurgical articles (as, for example, of
Sronze and copper), glass-ware, wooden articles, tobacco and pro-~
cessed foods.  They are scattered throughout the town, but with a
concentration  to  the west and south-west near the railway
szzdon.

Tse Kempen Border Towns

Mo mention has been made of the towns strung out in a line eastward
Zom Antwerp along the borders of the Kempen. Not only are they
market towns for the southern Kempen, but they manufacture
sonsumer goods for the same area.  Mechelen (Malines), a flourishing
=27 since medieval times, has today a wide range of industries—food-
ssocessing, textiles, metallurgical goods (notably of copper), tamning
=2 printing. Diest is a centre of flour-milling, various other forms of




INDUSTRIAL DEVELOPMENT

146

Al
IIr
11

L @isann JoU S I I

i




OTHER INDUSTRIES 147

food-processing, brewing and distilling.  Aarschot carries on food-
processing, Lier manufactures textiles and chemicals, and Duffel has
textile and metallurgical works.

OT1HER INDUSTRIES

The sccond group of industries comprises the large modern. units,
dispersed among the heathlands. It is convenient to consider them
under the categories of (a) zinc refineries ; (b) other non-ferrous
refineries and chemical works ; (c) explosives factories ;  (d) glass-
works ; (c) brick-works ; and (f) cement-works. The major factories
are numbered in the text from (1) to {17) to correspond to Fig. 46.

(z) Zinc Refineries
Belgium is one of the world’s leading producers of zinc ; in 1938, the

sotal output amounted to about 200,000 tons of spelter (the raw
cemmercial metal which contains some ninety-seven per cent of raw

:5, TuE LocatioN oF THE MaJor INDUSTRIAL ESTABLISHMENTS IN THE
KEMPEN

The fectaries were located exactly from large-scale maps and from information
soeiod by the various companies, and plotted on a small-scale map.
= svmbals in the key are as follows ; L towns with miscellaneous industries ;
sor individual factodes ; I brick-works ; IV, collicries,
The sumnbers on the map indicate individual factoriss, and correspond to the
- ws: 1. 8.4 der Mines et Fonderies de Zine de la Viellle=Montagne ;
L Mtaux dOverpelt-Lommel et Corphalie (Overpelt) ; 3. Cie. des Métaux
O s =2 ommel et Corphalie (Lommel) ; 4. S.A. de Rotem ; 8. Société Générale
iz de Hoboken (Qolen) ; 8, Soctitd Géndrale Mérallurgique de Hoboken
e=e 7. 5.4. la Métallo-Chimique {Beerse) 5 8, Produils Chimigues de Tessen-
S_% ;8. Produits Chimiques du Limbonrg S.A. ; 10. La Sociése & Arendonck ;
Ser=is Royale de Wetteren, Coopal et Cie. (Kaulille) ; 12. S.A. Poudreries

woo & Zojgiguz (Balen) ; 18. S.A. Poudreries Réunies de Belgique (Herentalsy ;

B S4 Glaés of Vemes (Glaver) ; 18. Compagnie des Verreries du Pays de
e A e 5.4, 316, S.A. Cimenteries et Brigueteries Réunies de Bonne-

: Loén; 17. 8.A. North's Portland Cement.

indicared by abbreviations, as follows : BK. Beringen~

Ho. Houthalen ; HZ. Helchteren-Zolder ; Wa. Water-

: Z. Zwartberg,

shown by barbed lines, navigable waterways by solid




INDUSTRIAL DEVELOPMENT

148

Wi |

? X watsiny - & 1Ay
L
] “Ep =slapjan
v [ ]
€ ——
z —
| T
2pI2H
uaiIeg
124osoqualiDy [2Eap- U0
ll]lll-lll‘-l-l i
|-|.I.l|-I-lI.|-| {
OH i
$10D|dYJIM JRUWOT B
Y i
N
soohizaly i
[ &
1o
apiay i
Hn
i
3_.65 i~
H yaseg _mJ
A T2ULAASUARIG i
AU uajoHdz A ]
s23H 20 ETS R LT e
o i
I
(P 370 o
b2 - 11 s : =
usbiag  aydsuariafiam 170 5 T T s
H v aplay N
=== 2ys100611m ..___.




OTHER INDUSTRIES 140

zinc) and about 50,000 tons of sheet zinc, second only to the United
States which produced about twice as much of cach. There was, of
course, a marked decline in the Belgian output during the second
German cccupation, mainly due to the cessation of ore imports, and
n 1944, during the invasion year, production of spelter had sunk to
2 mere 8,660 tons. By the end of 1947, symptomatic of Belgian
industrial recovery, the output had attained the equivalent of 162,000
tons a year.

The Belgian zinc-smelting foundries are found in two main districts
—acar Lidge and in the Kempen. The first group is of course the
older ; there were indeed six small foundries in operation in 1845, then
using local deposits of ore mined in the Meuse valley. The first
Kempen foundry was built by a Liége firm in 1880, followed by others
i 1800, 1900 and 1912, and each has several dmes been rebuilt or
enlarged.  All four have been in operation since those dates except for
short periods during the two German occupations. Normally they
sroduce about one-third of the rotal Belgian output of spelter, using
=emost wholly imported ore.  While the major sources of the blend
=24 calamine ores are Mexico, Australia and Jugoslavia, it is interesting
%o note that the main firm in the old mining district of Alston Moor, in
mosih-castern Cumberland, is a branch of the Belgian Vieille-Montagne
Seme. which exports the semi-refined ore from Alston, via Newcastle
22 Antwerp, to its Belgian refineries in the Kempen and near Liége.
T sine Belgian rolling-mills for che production of sheet zinc are

sezzad, with only one exception, in the Liége area, to which the

o 47, FacToRIES 1n THE GOMPEL-BALEN-LOMMEL DistrICT

< smmmbess i the key are as follows : 1. waterways ; 2. roads ; 3. railvways ;
& s =Somrial buildings ; 5. built-up areas of the housing-estates (geneealized) ;
:: ==y mis and halss,  The commune centres are indicated by open cireles.
“otmnss are indicated by abbreviations, as follows G. Glaver :
SL “= M d'Overpelt-Lowmel et Corphalie (Lommel) ; PR, Soeided
e Roweiey de Belgigne (Balen) | V.M, 5.4, des Mines et Fanderies de Zine
‘ “esfager. The small establishment north of the Vigille-Montagne
== % 2 S==ad ghiw and bortle factory,
e sblecvition DS.C. indicates the Desschel-Turnhout-Schoten Canal,
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Kempen speleer is transported by rail or waterway. Only one Kempen
zinc works, that at Rotem, has a rolling-mill attached to its foundry.

No. 1. S.A. des Mines et Fondeties de Zinc de la Vieille-Montagne.
This company, founded in 1837, has its parent establishments near
Litge, at Angleur and at Hollogne-aux-Pierres.  The original Kempen
factory was built in 1880 on the banks of the Beverloo Branch Canal, in
the Dorper Heide; one of the mest desolate of the heathlands, on 2 s
chosen for its communication faciliies (Fig. 47). An extensive
housing—state has been built to the south-west of the factory to accom-
modate its workers, who totalled over cighteen hundred in 1947 ;
there are few other nearby settlements. The factory produced in 1938
and 1947 respectively 8,189 and 11,408 tons of zinc, as well as a wide
range of other non-ferrous metals and of chemicals, which in point of
fact considerably exceeded the output of zinc.

Nos. 2 and 3. La Cie. Métaux d' Overpelt-Lommel et Corphalie. 'The
two factories were built near Overpele in 1890 and near Lommel
in 1900 by independent companies, created by combined German
and Belgian interests, but with the former distinctly prominent in cach
case. In 1913, the two companies merged and established their joint
head office at Frankfurt-am-Main. The technical staffs were part
Belgian, part German, but their workmen were almost exclusvely
Belgian. In 1919, when all German interests were of course expelled,
the present Belgian company was formed. Like the Vieille-Montagne
company, the Overpelt-Lommel factories produce, in addition o
spelter, many other non-ferrous metals and associated chemicals.

The extensive buildings of the Overpelt factory (No. 2) arc situated
among the dunes of the Houtmolensche Heide, on the south bank of the
Herentals-Bocholt Canal.  While this large factory draws much of its
labour from the scattered hamlets of the north-eastern Kempen, it has
its own nearby housing-estate. The Lommel works (No. 3) is
situated about three kilometres west of the commune centre of the
same name, in the lonely heathland of the Hoog Maatheide, and about
two kilometres south of the Herentals-Bocholt Canal (Fig. 47). Its
small housing-estate lies to the south of the factory.

No. 4. S.A.de Rothem. This zinc-works was built in 1912-13, near
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the eastern border of the Kempen plateau, on the low terrace above the

Meuse flood plain.  The Zuid-Willems Canal has been widened at this.
point to form a basin.  The factory draws its labour from the numerous

Meuse valley villages to the cast, and has no housing-estate of its own.

It produced 15,648 tons of zinc in 1938, including both spelter and
sheet-zine ; in 1046 this total had fallen to 3,526 tons, although there

was a considerable recovery in 1947.

. (5) Other Non-Ferrous Refineries and Chemical Works

A wide range of non-ferrous metals—base, precious and rare—is
zefined in Belgium, which is in fact one of the world’s leading
'::oducers of several of these. Much of the output is cxportcd bue

:Zf:tro—metallurgmal and chemical firms. For the most part, the
wzzious branches of the industry are controlled by a few large combines,
soeducing both non-ferrous metals and a range of associated chemicals.
For example, in the Kempen the zinc-refining companies also produce
‘omsiderable amounts of other metals and chemicals, as illustrated by
“5e Senziled production figures of the Vieflle-Montagne company :

1938 | 1046 ‘

Beed .. . .. 28,000 tons I 11,822 tons !
siiver. . .. .. 64,313 kgs. ‘ 4,240 kgs.
Czémium .. .. 183 tons 897 tons
Cooper sulphate .. 3,342 tons 3,485 tons
sulpharic acid . 120,512 tons | 112, 278 tons ‘

MW Rowem works in 1938 produced over seventeen thousand tons of

~ o sod mmd s concenrrate, oleum ; although this output fell in
" =360 wms, the post-war industrial recovery is again exemplified
© = 7 production of about thirteen thousand tons.  Apart from
N s, howeser, there are five ather tmgortant chemdca-

el T ' e Remnpen.
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Nos. 5 and 6. Société Générale Métallurgique de Hoboken. This great
organization, founded in 1908, has its parent company and admini-
strative centre at Hoboken, to the south-west of Antwerp, and owns
two large factories in the Kempen, at Oolen and at Reppel. The
company works in close conjunction with the Union minidre du Haut-
Katanga in the Belgian Congo, which is an important source of 2 wide
range of non-ferrous ores.  Using these and other ores imported from
Jugoslavia, Boliviz, Chile, Mexico and elsewhere, the company
produces a variety of refined metals and their chemnical dedvatives.

The factory at Oolen (No. §), which was built in 1922, is situated
about three kilometres cast of Herentals, near the Herentals-Bocholt
Canal. A small housing-estate to the south of the factory accommo-
dates some of the work-people, which total over two thousand. One
block of this factory produces uranium and radium from Congo
pitchblende ; much of the output is sold to the United States. The
other block produces mainly electrolytic copper and cobalt. The
factory near Reppel {No. 6), acquired by the present company in 1919,
specializes in the production of various arsenic derivatives ; these
include an insecticide for use against the cotton boll-weevil, which is
exported in large quantities to America.

No.7. S.A.la Métallo-Chimique. This factory is situated about five
kilometres west of Beerse, on the south bank of the Desschel-Turnhout-
Schoten Canal. It specializes in the production of copper and its
derivatives—copper sulphate, Paris green (aceto-arsenic), copper
nitrate and a wide variety of other salts. The major product is the
“ Bluet " brand of copper sulphate, of which in 1939 some six hundred
tons a month were manufactured, mostly for sale in France and Italy to
spray in solution on vines. The factory employs about 125 workmen.

No. 8. Société des Produits Chimigues de Tessenderloo. The factory was
‘built near the village of Tessenderloo in 1919, when the present
company was reconstituted. Destroyed during the war of 194044, it
was rebuilt in 1945. It employed nearly a thousand workers in 1947,
almost exactly the same number as in 1938. The rapid post-war
recovery is shown by the Table on the following page.
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l 1938 | 1046 | 1947%
(Tons) |

Salt cake .. .. .. | 36,767 | 24,060 | 31,008

Potassinm sulphate .. | 26,658 5,806 | 19,682

Muriatic acid .. -- | 95,406 | 44,386 | 790,572

Dicalcium phosphate .. | 32,877 | s.962 | 22,673

| Caustic potash . .. 3,547 | s7IB | @117

Bleaching powder .- 173 | 1,060 795

. Hypochlorite .. - 508 | 2,172 1,277
Liquid chlerine .. ol 323 = 244 |

* Up to November 30 only.

No. 9. Produits Chimiques du Limbourg S.A. This company has a
factory at Kwaadmechelen, built in 1930, which employs more than
five hundred work-people. It manufactures sulphuric acid, potassium
sulphate, hydrochloric acid, dicalcium phosphate and osseine.

<) Explosives Factories

The wide expanses of the Kempen heathlands are obviously suitable for
<z location of potentially dangerous industries such as the manufacture
of explosives.  Factories can be segregated in uninhabited open land
2ckind lines of protective sand-dunes.

No. o, Société d’ Arendonck.  This company was founded in 1872,
w2ly 2 few years after the discovery of dynamite. The factory was
=2 in 1873 in the north of the country, not far from the Dutch
=oazer. The company was incorporated in 1880, and was re-formed

slosives, such as dynamite, blasting gelatine and gelignite, totalling
» woms i 1938 and over five hundred tons in 1947. There were
=it seventy work-people employed in 1947, drawn from a ring of
===t hzmlers which lie within a radius of five to eight kilometres.

“eo 21 La Poudreric Royale de Wetteren (Coopal et Cie.). The

el tzcrory, built in 1880 near the Herentals-Bocholt Canal, is one
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of the three establishments of this firm, founded in 1778 ; the others
are at Wetteren and at Havre. Its various departments are spread out
for nearly three kilometres along the banks of the canal, each separate
building being isolated and surrounded by high parapets and moats.
It was pillaged by the Germans during the war of 1914-18, but was
restored in 1020 with modern installations, and now prodhces nitric
acid, gun cotton, rifle- and shot-gun cartridges and various smokeless
powders.

Nos. 12 and 13. S.A. Poudreries Réunies de Belgique, This company,
incorporated in 1896, has two factories in the Kempen, at Balen and at
Herentals. The Balen factory (No. 12), which lies in the desolate
heathland of the Dorper Heide (Fig. 47), was built in 1884 by the
French Compagnie de la Forcité. It was bought by the present holding
company in 1919 and modernised. It manufactures not only nitro-
glycerine and various dynamites, but also a number of chemicals, such
as nitric acid, various pharmaceutical nitrates and sodium bisulphate,
which are used in the company’s other factories. It employed 140
workers in 1938, but as a result of its post-war expansion, particularly in
the output of pharmaceutical products, the labour force had risen in
1947 to nearly six hundred. The Herentals factory (No. 13) was
built in 1887 by an English company ; it was later sold to the §.A4. des
Poudreries belges, and passed to the present company in 1914. It was
modernized after the war of 1914-18, and now makes industrial
explosives and rifle cartridges. The various departments are spread out
among the sand-hills to the west of the ratlway station, alongside which
1t has its own sidings.

(d) Glass-works

Belgium has been one of the leading world producers of glass and
glassware since the famous Val-St-Lambert factory was built in 1825
at Seraing. In 1938, the country produced no less than one-quarter
of the world’s output of glass, mostly for export. Before the war of
1914-18, the industry was located almost exclusively near Liége, where
there were supplies of fuel. More important, highly skilled labour for
the mouth-blowing processes of the time was concentrated there ; this
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was then the vital factor in the continuation of the industry m
that district.

After 1919, glass-making became for the most part mechanical,
the result of the invention of the Libbey-Owens process. The
main difficulty of establishing the industry in a new locality, absence
of the necessary skilled labour, was thus obviated. In the Kempen
there were certain definite advantages, apart from those common to all
industrial development there, such as cheap and extensive land for
factory sites. There are large deposits of pure glass-sands, regarded
almost as highly as the famous deposits of Fontinebleau near Paris ; in
the past quantitics have even been exported from Belgium to the
United States and to Italy, The chief deposits which have been
worked are in the communes of Mol and Lommel. Further, the long-
Zame coals suitable for glass-kilns have been produced in increasing
guantities as the Kempen coalfield was developed.

No. 14. S.A. Glaces et Verres (Glaver). After the war of
+¢14-18, a Belgian-American group, the Compagnie internationale pour
2 Eabrication mécantique du Verre (Procédés Libbey-Owens), was created to
i=zroduce the new mechanical process of glass-making into several
Zuropean countries from America. As a result, the Mol-Gompel
faczory (Fig. 47) was built in 1921-3. The company was enlarged and
=corporated in 1931 as a wholly Belgian concern, and now owns four
sther factories in various parts of Belgium. The main product at
MLGompel is sheet-glass. The factory, damaged during the war of
254544, rapidly increased its output in the post-war years ; in fact,
=== the monthly production of sheet-glass was 3,750 tons In 1938, this
%3 been stepped-up to nearly five thousand tons in 1946. Tt employed
g TrnEkers,

Vo zi S.A. Cie. Verreries dy Pays de Lidge et de la Campine. This
“ =~ buit in 1921 in the heathlands some three kilometres north of

"L = comsiderably dispersed, for its buildings are arranged in a righe-
= =72 one limb along the Herentals-Bocholt Canal and another

- —:inroad. A net-work of mineral-lines connects the several

“mpm=zon and che sand-pits to the west of the factory. It employs

wem Soes Bundred workers, and produces a wide variety of glass-ware,
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mainly bottles, glass insulators and laboratory ware. The output here
has also increased rapidly, from about ten thousand tons in 1938 to more
than twice that figure in 1947, in which year it employed 425 workers.

(e) Brick-works

The manufacture of bricks requires the bringing together of large
quantities of heavy raw materials and coal, and entails the dispersal of
bulky finished products. In Belgium, therefore, the industry is found
almost entirely along the waterways, The Kempen manufactures
about a quarter of the total Belgian output of bricks, as well as a
considerable number of tiles. Most of the companies are subsidiaries
of the S.A. Cimenteries et Briqueteries Réunies de Bonne-Espérance,
Raevels et Loén (Visé), but there are also about twelve other independent
units. There are twenty-nine brick-yards along the Desschel-
Turnhout-Schoten Canal (Figs. 46, 48).  The kilns stand near the cangl
banks, fronted by open spaces on which the stacks of the characteristic
thin Belgian bricks await removal by barge. Some bricks are
despatched by lorry for more local use. The canal between Eind-
hoven and Turnhout crosses rather desolate heathland, unpopulated
except for a few large villages such as Sint-Lenaarts, Meer and Beerse,
where live most of the workers in the brick-yards. On each side of
the canal, beyond the kilns, lie numerous large pits, some abandoned
and water-filled, others stll in operation, from which is excavated the
fine clay, or ferre glaise, the raw material of the yards. The pits are
usually connected with the kilns by narrow-gauge lines, sometimes by
acrial ropeways with buckets. The overlying layer of sand is stripped
off, and the clay dug out by large mechanical shovels in a series of great
steps or terraces.

In addition to these, grouped in one major area, small brick-yards are
to be found widely distributed in the Kempen. Most are small-scale,
but a few larger yards are to be found near the towns, such as at
Hasselt, Maaseik, Neerpelt and Mol.  They mainly supply local needs,
in contrast to the Turnhout yards, which manufacture for more
distant markets. Some small specialized firms at Hasselt, Kontich and
Berchem make glazed and ornamental bricks and tiles. There i
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another small group of brick~yards in the Meuse valley to the south of
Eisden, beside the Zuid-Willems Canal.

(f) Cement-works

Cement is manufactured in the Beerse-Turnhout district, for the most
part by the brick-making companies. The S.A. Cimenteries et Bri-
queteries Réunies, which produces nearly two-thirds of Belgian cement,
has two large factories to the north-east of Turnhout and another near
Beerse. The Ravels-Bonne-Espérance works (No. 16} was built in
1912 on the banks of the Desschel-Tumhout-Schoten Canal, and
acquired by the present company in 1922. It has its own fleet of barges,
to bring lime from the kilns near Visé, which burn the soft Cretaceous
rocks quarried in the Meuse valley. Barges retun with clay from
the pits near Ravels to the Visé-Loén works owned by the same
company, while others ship the cement to Antwerp. In 1938, the
Ravels works produced about a million tons of Portland cement. The
second big factory (No. 17) stands among the brick-yards on the north
bank of the Desschel-Turnhout-Schoten Canal. It was built in 1889
by an English company, and enlarged and modernized in 1923.



CHarrer VII

THE DEVELOPMENT OF COMMUNICATIONS

THe density of the Belgian networks of roads, railways and light -
railways (camways), in terms of average length per unit of area, was
i 1947 the highest of any country, and that of waterways was second
only to the Netherlands. This is an obvious response to the great
Zensity of population and to the agricultural and industrial produc-
=wity of the country generally ; as the economic development of
3zlgium progressed during the last century, so necessarily were the
=znsport systems improved and extended. This has been particularly
= case in the Kempen, which in 1839 was but poorly served with lines
o2 communication. Metalled roads between the administrative centres
i=2 the villages replaced earth tracks, and roads were built to the new
“oleries and factories. The waterways provided cheap transport for

== tz¢l and heavy raw materials needed by the new industries and

= e usually bulky products.  The railways linked the towns and

==onies of the Kempen with the great port of Antwerp, with Brussels,
= he cides along the southern borders of the region, and with

—-z=. The light railways provided cheap and efficient transport
==on the sources of labour in the Kempen villages and towns on the
#s 2znd, and the factories and collieries on the other. This chapter
==v:ve the growth of these various transport facilities in relation to the
e development of which they were both cause and resule.
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RoaDs

The roads of the Kempen, as of other parts of Belgium, may be
classified according to the authority in charge of their construction and
rmaintenance, The State is responsible for the routes de TI'Etat
(rijkswegen), and the various provinces for the routes provinciales
(provincie-wegen) ; these two categories may be grouped together as
“ major "' roads. The third category, of * minor roads ™ or diemins
picinaw, 15 controlled by the Administration de la Voirie communale,
and the upkeep devolves upon the individual communes.

Length of State and Provincial Roads, 1830-1046
(kilometres)

, 830 | 1860 @

| State Provinge | Total State | Provinee  Total 1

t | ! |
ﬂm*.'.r-:rp-rnl 109 ! 75 % 184 | 267 ! 207 | 474 |

|Limburg | w9 — 149‘I gor | — | 4ot

Tinbos | r , |
' Belgium | 2,503 | 514 % si07 | 4548 | 1507 | 655 |
| | ! [

|

\ | 1500 ] 1046

| I
| State | Province | Total | Siate | Province| Total \
}Antw:rpen| 5ot 220 721 769 ‘ 202 ‘ 971 '

1 | 1 i X
Limburg | 680 — 639 i Bsz | — 1 857
| ! |

' . | l

9,177 1 L5069 | 10,750

| ‘ i |
i Belgium | 7,309 ! 1,497 % 8,806 } |
‘ ‘
|

(Note.. A small length of private road has been included in the total
for all Belgium ; there is none of this category in Antwerpen and
Limburg.)
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Major Roads
The Table opposite indicates the growth since 1830 of the State and pro-
vincial roads in the Kempen provinces of Antwerpen and Limburg ;
comparative figures are not available for the minor roads, For
comparison, the total lengths in Belgium as a whole are included.

The percentage increase in the lengths of these major roads between
1830 and 1946 is interesting ; in Belgium as a whole this was 244, but
in Antwerpen it was 428 and in Limburg 475. The reason for the
smaller increase in all Belgium is because by that year the cities
of Flanders, the capital, and the industrial towns of Hainaut and of the
Meuse valley were already inter-connected by major roads ; many of
these were, in fact, the sixteenth and seventeenth century grandes
chanssées.  But the Kempen provinces in 1830 had only a few main
roads, and so the necessary nineteenth century developments produced
: high percentage increase. The most important Kempen roads in
1830 were those converging upon Antwerp from towns in the west,
sxch as Tumhout and Lier. Along the southern border of the
rrgion ran a road important since the thirteenth century, linking
Yiechelen, Aarschot, Diest, Hasselt, Maastricht and Aachen ; it was a
seozion of the great European commerdal highway between Brugge
=d Kala.

The State carried out a policy of construction during the nineteenth

sce-work of major roads. The remarkable uniformity of the resule is
=w2slzd by the next Table, which gives the average length of major
ten square kilometres of area in 1946 for cach province and

= seen that the average length of these major roads per unit of
w» = Anzwerpen is slightly below the average for all Belgium and in
=g slightly above, but the differences, and indeed those between
—. =% gcowinees, are sinall.  The Kempen provinces are divided by
to squares, rectangles and triangles, with sides of some
Lilometres, and with small towns and large villages at
seczsecmons. Many of these settlements are in fact “ junction-
seee. wiich have expanded ribbon-wise along the roads (Fig. 68).
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A few larger towns form especially prominent road centres—Turnhout
and Qostmalle in the northern Kempen, Herentals and Geel in the
centre, Bree and Maaseik in the north-east, and Hasselt in the south-
east, all of which are market-centres for their respective districts. The
focal effect of Antwerp upon the main roads of the western Kempen is
also evident (Fig. 49).

Major Roads in the Belgian Provinces, 1946

| | Average Length |

Total Length ~ per 10 square
Province I (Rilometres) kilometres
Antwerpen .. o | 971 1-39 |
Brabant .. = 1,138 347
| Hainaut . I3 1,143 3:07 |
Liége . e 1,480 375
Limburg .. e 857 156
Luxembourg o 1,357 3-07 ‘
Namur .. i 1,383 1-78 |
Qost-Vlaanderen .. 1,004 368’
West-Vlaanderen .. 1,295 400
Belgivm .. .. | ¥*ro,750 352

* This total includes 32 kilometres of autoroute
(awtosnelweg), not included in the provincial figures.

Miner Roads

The differences in the density of the network of minor or local roads in
each province of Belgium are much more marked. These minor
roads have been gradually developed to serve local needs, according w
the distribution of villages, hamlets and farms, and the density of the
network 15 a close indication of the distribution of population. The
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following Table summarizes for 1936 the average length of minor road
per ten square kilometres of area in each province.

Minor Roads in the Belgian Provinces, 1936

|
Average Length
Tatal Length | {per 10 square
Province (kilometresy | kilometres)

I Antwerpen .. i 1,727 6-0
‘ Brabant .. i 4,806 47
| Hatnaut .. i $,716 19:2
| Liége .- i | 4,783 121
Limburg .. eo | 1,446 60
Luxembourg L, 35,016 114
Namur .- - | 4,501 | 12°3
Oost-Vlaanderen .. 1,642 | 123
West-Vlaanderen .. 3,604 | 114
Belgiom .. .. 35,33I | 11°5

=

Iz will be seen that the two Kempen provinces had average figures
=zrkedly below the rest of Belgium, lower even than the Ardennes
=zlznds in Namur and Luxembourg.  This low density of the network
= 2 Kempen stands out strikingly on Fig. 49, as compared with that
e el Braba_ut and Hesbaye areas to the south of the Demer valley road,
@2 2lso with that of the Antwerp district to the west. In the eastern

Semoen especially, minor roads are comparatively few. While the
=00 toads run straight across the heathlands, unfenced for much of
o= ___._rh to join the widely separated villages, there are few of the
== scrtlements, hamlets and farms which, in the more prosperous
s j:-B lgn.un are interlinked by a maze of minor roads.

272 = 2 vast length of tracks, some surfaced with hard earth, others

#=x zare sand, the thin white or yellow ribbons of which stand out
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against the sombre background of the heathland. Some of them form
a network round each village, others run to outlying farms, to sand-
and gravel-quarries, to railway halts, to plantations and to grazing
grounds on the heathland. Many just wind indeterminately on to
the heathland and fade out among the dunes. The plantations of
conifers are divided by “ rides ” into blocks for ease of exploitation.

The Roads of Genk Commune

The roads of Genk commune illustrate in more detail the variety of
surfaces used, and indicate the nature of the road-pattern of a heathland
commune (Fig. so). This pattern contrasts markedly with that of
1346 (Fig. 62), when there was only one major road, the paved Route
#2 Hasselt, which ran from Hasselt to Genk along a low ridge rising
gently above the meres and marshland of the Stiemerbeek valley to
22 south. The other commune roads were then merely tracks,
roughly levelled, sometimes loosely surfaced with a layer of pebbles,
sherwise comsisting only of two ruts in the compacted sand.
T2ese tracks ran to the outlying hamlets.  But the population of Genk
== 1345 was only 1,776 and there were little more than three hundred
wwses i all this area of 87-8 square kilometres.  The empty heathlands

= west and north and the marshlands to the south-west were
L most without roads.

Fic. 49. Tue KemrEN RoOAD PATTERN

= the Corte Routitre de la Belgigue, 1 : 320,000, produced by the
“ws &z Beigique (Sectéfid Royale) (Bruxelles), with post-war revisions

i us unpublished sources, and on the Carts Michelin de In Belgique,

rnont-Ferrand, n.d.).
=T = comprise the rountes de PEraf and the routes provinciales ; minor

s cemmgmme the cheming vicinaux, The map includes all roads of che former
sy, b in the case of the latter only the more important and better-surfaced
M e swown.  Near towns and large villages there is usually a maze of other
S xoass,  The cmpry spaces of the heathlinds stand out clearly.

Timers aod willages mennioned in the texe are indicated by abbreviations, as
Bawes = B3 Aichior: An. Antwerp ; As. Asch; Bi. Bilzen; Br. Bree;
- 5. 05221: Gn. Genk ; Ham. Hamont ; Has. Hasselt ; Hec. Hechtel ;
S oo Hi Houthalen ; Le. Leuven ) Li. Lier ; Lo. Lommel ; Me,
_ B Msesih Mt. Maasstriche; N. Neerpelt; O, Oostmalle 5

| o

Ly
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By 1946, the total length of reads in the commune had increased
considerably, for a large proportion of rough tracks had been converted
into surficed roadway. There are several main reasons for this
development. In the first place, three large collieries have been
developed in the north, together with their housing-cstates ; in the
second place, the population of the commune has risen some sixteenfold
and many new houses have been buile ; and in the chird place, the Albert
Canal now crosses the south-eastern cormer of the commune, so that the
canal-port there has been linked by new roads to Genk and to the

collieries it serves.
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Fic. s0. Roaps IN THE COMMUNE OF GENK

Based on a manuscript map in the possession of the Technisch Dienst of the
cominune of Genk, .

The nuimbers in the key refer to the nature of the road surface, as follows :
1. paeé ; B. concreic ; 4. tarmadacam ; 4. water-bound macadam ; 3. hard
carth. Mumber 8 indicates the Albert Canal.




ROADS 167

The roads of Genk are classified on Fig. 50 into five groups according
to the nature of their surfaces : those stretches which are paved with
small stone setts about fifteen centimetres square, those which are
surfaced with concrete, with tarmacadam, or with rolled and water-
bound pebbles, and those which are of hard earth. The pavé roads
include the old Rowte de Huasselt which, bordered by an almost
continuous avenue, 2 cycle-track of concrete slabs or tarmac, and a
light railway track, runs south-westward from Genk to Hasselt. The
streets of Genk and the first half-kilometre or so of each of the five
roads radiating from the town are also paved, the setts being laid not
rectilineally but in arcs. The new main roads from Genk to the
collieries, to the canal-port and to the neighbouring small towns are
broad, spaciously laid-out and well surfaced, cither with tarmac or
concrete. The road from Genk to Winterslag, for example, which
kas an overall width of about ten metres, is a first-class highway, with a
smooth concrete surface. The road south from Zwartberg has an
overall width of about fifteen to seventeen metres, with a variety of
surfaces, shown generally as follows :

Buildings
Line of trees

Bare carth

Tarmacadam

Bare earth

Cycle track (concrete or tarmac)

Bare earth

Light railway

Concrete slabs

Bare earth

Line of trees

Buildings

>
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A substantial length of the commune roads is surfaced with water-
bound macadam ; most of this consists of a layer of yellow or white
pebbles rolled down hard. The housing-estates have much of their
roads surfaced in this way, and although rather dusty they are good
the patterns of these estate roads can be seen on Figs. 70-1. Some of
the colliery companies have used the waste from their dumps, and when
waterbound and heavily rolled this forms a satisfactory surface,
although much black dust blows about ; near Zwartberg, for example,
there are double-carriageway roads surfaced in this manner. Finally,
a large proportion of the total length of the commune roads is sarfaced
merely with hard carth, compacted from constant usage, while holes
and ruts are filled periodically with clay and pebbles. These roads,
little more than tracks, serve the outlying hamlets and scattered farms.

WATERWAYS g
Waterways are of vital importance to the industrial and commercial
life of Belgium, for the length of the navigable network totals about
one-third that of the rail-net, and the proportion of water-borne
freight is about one-third that of rail-borne.  Bulky raw materials and
coal can be cheaply assembled ar any point along the waterways, and
this plays an important part in determining the location of factories
(Fig. 46).

The Kempen for the most part lies in the eastern part of the basin of
the Scheldt, and is drained by the numerous headstreams of the two
Nethes and of the Demer (Fig. 16). Although regularized, these
rivers are not much used for navigation ; they are shallow, of variable
volume and impeded by sand-banks. The Demer has indeed besn
straightened (Fig. 17) and embanked as far as Diest, but its depth is
variable, usually only about a metre, The Groote-Nethe is officially
navigable for forty-four kilometres, but its depth too is extremely
variable, in spite of seven locks, and it is seldom used. The Kleine-
Nethe formerly provided a link between the Meuse-Scheldr Junction
Canal in the north and the Rupel estuary, and was of some impartance,
but the river is now little used. A scheme is in progress, however, to
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mclude the Nethe in part of a direct route between the Albert Canal
and the Rupel ; it will then be unnecessary to send through-traffic,
such as Kempen coal for the Rupel brick- and cement-works, via the
docks at Antwerp. When completed, this new canal will leave the
Albert Canal at Viersel through a locked connection, and so continue
south-westward through Lier and Duffel, beyond which the route will
ultilize the enlarged and regularized lower Nethe.

The Meuse in the cast is of no navigational importance, either to
Belgium in general or to the Kempen in particular, for it is unnavigable
between Maastricht and Maasbracht.  The Dutch by-passed this section
by the construction of the Juliana Canal, which, completed in 1936,
forms a lateral waterway wholly in Dutch territory. Moreover, the
Meuse valley is bounded on the west by an erosion slope (Fig. 12),
sufhiciently steep and high to prevent until 1930 the construction of a
direct waterway along the southern margin of the Kempen between
tne Liége industrial area and Antwerp.

Taz Development of the Waterway Pattern

Scfore the nineteenth century there were no canals in the Kempen,
Tmzming the Napoleonic period, a canal linking the Scheldt and the
Nteuse was planned ; Napoleon, in fact, revived an old scheme for a
Zamzl dw Nord, linking the Rhine with Antwerp, his base for a
ssoyected invasion of England.  The ambitious line proposed ran from
Greslinghausen, on the Rhine above Diisseldotf, to the Meuse at
Welo. cthen via Bocholt and Herentals to Antwerp. Although
wiocs was started in 1808 at several points, the scheme was soon
wmscomed, Berween 1875 and 1831, under the United Netherlands,
il mew waterways were completed. The Zuid-Willems or
===mczi-'s Herrogenbosch Canal, completed in 1826, leaves the left
“wis of o Meuse just below Maastricht and skirts the edge of the
o _:-:': ;:;.: 1, following the river terrace above the Meuse flood

= =18 Z\wroeteren 2 spur of the plateau necessitates a short
12}, bur elsewhere the canal carefully rounds this north-

=== seepeozoa, condnues north-westward to the neighbourhood of
2wsmis, == thon bends north-cast and north to *s Hertogenbosch and
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ultimately reaches the Meuse near Engelen. The final recogaition of
Belgian independence in 1839 divided this Zuid~-Willems Canal into
three parts : a short Dutch portion within the Maastricht Enclave, a
Belgian section from Smeermaas to the fromtier near Loozen, and a
northerly Dutch portion.

For more than a century, Belgium has been concerned with the
problem of a direct water link between Antwerp and Liége, that is,
between the Scheldt and the Meuse. In 1828, the city of Antwerp
petitioned the United Netherlands government to construct a canal to
link the ewo rivers, using the southern section of the recently completed
Zuid-Willems Canal.  But the Dutch viewed with disfavour any such
scheme which might increase the importance of the port of Antwerp,
for they obviously wanted as much as possible of the new joint kingdom
:0 form the hinterland of Rotterdam. After independence had been
ztrained, Belgium sought again to create a water-link between the
Meuse and the Scheldt. It was clearly impracticable to cross the central

part of the Kempen plateau, which is some forty to sixty metres above
e Meuse valley. In any case, it was economical to take advantage of
22 existing Belgian section of the Zuid-Willems Canal, which could
form the castern part of the projected waterway. This new canal,
zzown as the Meuse-Scheldt Junction or Kempen Canal, took fifteen
vears 1o build and was opened in 1859.. From Bocholt on the Zuid-
Willems Canal it curves gently north-westward through the narrow

smidor between the fifty-metre contour and the Dutch fronder. Near
Zomsmel it 15 contained in a shallow cutting where it crosses the water-
=o2. 2nd then continues westward, dropping by means of ten locks
= forty metres to sea-level at Antwerp. It is embanked for a large

et ot i length, especially to the west of Herentals, where it has now

Fx. s1. Toe Kempen WATERWAYS BEFORE THE CONSTRUCTION OF THE
Arserr CaANAL

2 o= W. Seghers, Carte des Foivs intérieurs navigables de la Brlgiqe,
sz oo (Anvers, variouns editions).

wxys arg indicated by abbrevisiions as follows ¢ Rup. Rupel ;
== Scecide (Escaot, Schelde) ; ZW.C. Zunid-Willems Canal,
= fmckmes of the lines corresponds to the grading of the waterways, a5

reed on o 45,
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been enlarged and incorporated into the western section of the Albert
Canal, and the numerous headstreams of the Nethe system ate siphoned
beneath the embankments. The Meuse-Scheldt Junction Canal was,
until the construction of the Albert Canal, the only water-route from
Antwerp to Liége. But by this old waterway the most rapid voyages
between the two cities took forty-three hours for a motor-barge and
seventy-seven hours for a tow of four dumb-barges. There were
several serious disabilities : ten locks and numerous swing- and lift-
bridges had to be negotiated ; the minimum depth was only 2-3 metres
and therefore the maximum barge capacity was limited to six hundred
rons ; and barges were obliged to pass through Dutch territory in the
Maastricht Enclave on their way to Liége. Nevertheless, until the
vwentieth century there was neither sufficient capital nor adequate
zzchnical skill to cat a more direct chamnel further south. Moreover,
the old canal was and still is extensively used, for it serves many of the
villages and towns of the central and northern Kempen, while the
sondnuation along the Zuid-Willems Canal serves the villages to the
mosth-east.  The Albert Canal incorporated some sections of the
se-Scheldt Junction Canal ; the remaining portion was re-named
{crentals-Bocholt Canal.

Seweral branch canals were constructed from the Meuse-Scheldt
“wwnion Canal. The Beverloo Branch, completed in 1857, runs

T sz T=e KenipEN WATERWAYS AFTER THE (COMPLETION OF THE ALBERT CANAL

Sed on AL Delmer, Plan do Canal Albert, & - 160,000, contained in volume 1
£ Le Tzl Allwrp (Parls, 1030),
¥ smmmways are abbreviated as follows @ D,VT.C. Desschel-Turnhout Canal ;

B3 —mals-Bocholt Canal ; E.DJC. Kwaadmechelen-Desschel Canal ;
== R= 5. Scheldr (Escaur, Schelde) ; T.5.C. Turnhout-Schoten Canal ;
E E i LW illems Canal,

2 of the waterways, as shown in the key, is as follows : 1. waterways
x mmodate large barges of 1,350 tons-or over ; 2. waterways which
- T barges of 450-1,3 50 tons ;3. rivers which have bezn regularized
small barges of onder 430 tons, exceptionally larger.
Sles=or imformation indicates that the loop canal to the north of
Sy e mwmer course of die old Meuse-Scheldt Junction Canal, has been
= ; mallc from the Herentals-Bocholt Canal enters the Albert Canal to
== oo of Hosols
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southward across the desolate Hoog Maatheide to the west of Lommel,
to end in a small basin at Leopoldsburg, near the Beverloo military
camp. lrs depth is only about two metres and it has never been much
wsed. The Hasselt Branch, completed in 1858, was of rather mote
importance, It left the Meuse-Schelds Canal at Desschel, to the west
of the Beverloo Branch, and ran south-eastward to Hasselt, Part of
this waterway, between Kwaadmechelen and Hasselt, has been
enlarged and incorporated into the Albert Canal. The remaining
section of waterway, renamed the Kwaadmechelen-Desschel Canal,
forms a link between the central Kempen and Turnhou, for it is
continued northward by the Desschel-Turnhout Canal and thence by
the Turnhout-Sehoten Canal in a curve through the western Kempen to
its junction with the Albert Canal near Schoten, The Turnhout-
Schoten Canal, embanked and raised above the countryside, forms in
this arca of indeterminate drainage a curious watershed between
streams flowing northwards into the Netherlands and southwards to
join the Nethe. It is an important canal, for not only does it serve the
north-western Kempen in general and the prosperous and busy centre
of Turnhout in particolar, butitis lined easeward of Sint-Lenaarts with
brick-yards and cement warks (Fig. 48). The pattérn of the Kempen
waterways before the construction of the Albert Canal is shown on
Fig. s1. Many of these waterways arc still useful in that they serve
the towns of the northern and eastcrn Kempen, and numerous
important factories are to be found along their banks (Fig. 46).
Since before the war of 1914-18, there has been a constant pre-
occupation with the problem of creating a new major Waterway across
the country. This would not only form a dircct all-Belgian route
between Antwerp and the Liége industrial area, but would also provide
the necessary chieap transport for the increasing coal output of the
Kempen field. Tn fact, the various industrial companies interested in
the coalfield considered that the construction of a Canal charbonnier
across the district would prove to be a most important factor in 1s
development. It was argued, too, that it would have a definiec
strategic value as a defence line across the north-east of the country.
A proposal was first made for a waterway which would leave the
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Hasselt Branch near Beringen at 2 height of thirty metres, ascend by
means of seven locks to the Kempen watershed near Waterschei at
eighty metres, and descend to the Meuse at forty-three metres by a
staircase of five locks. The scheme was ambitious, as this canal was
intended to take the large hateans thénans and chalands of ewo thousand
tons capacity. The plan was submitted to the government in July
1014, but the war of 1914—18 intervened. After 1920, a new project
was put forward o construct a canal from the Hasselt Branch near
Beringeh, to run south-eastward to the Meuse valley near Visé and so
to Liége. It would therefore serve the coalfield almost as well as the
earlier scheme, although skirting it to the south instead of crossing it,
and it would have the great additional advantage of more directly
linking Antwerp and Liége, the two largest consuming districts of
Kempen coal. Fifteen locks and a tunnel were to be used to negotiate
the “neck " of plateau between the Demer and Meuse valleys. The
construction of this canal was actually begun and cuttings were
-:cavated in 1023 near Houthalen. But soon it was obvious that the
sngineering difficulties were immense and that the cost would far
:2ceed the estimates, so the scheme was abandoned.  The necessity for
: mew major waterway still remained, however, and this was
==chasized by the fact that by 1926 several of the Kempen collieries
w<zz in production. A Government Commission was therefore set up,
c=own as the Commission Bouckaert, after its president ; it worked for
=cly three years, reviewed all past schemes, carried out detailed field
=wzys and fmally produced nine possible projects, with the estimated
»f cach. The government considered the findings of the
wission Bouckaert, primarily from the financial aspect, and also
=wucwsd objections, such as those made by the National Railway
===y (S.N.C.F.B.). Finally, a route from Hasselt via Eigenbilzen
—= Mevse valley at Visé was adopted.  The ultimate outcome was
~eszrection of the great Albert Canal, opened during the German
mee=oa on Christmas Day, 1940,

= wzizrway between Antwerp and Liége, 130 kilometres in
== == znoimmense engineering project which took ten years to
wsie= The major obstacle of the upland “neck” linking the
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Kempen and Hesbaye plateaux was negotiated by a series of great
cuttings : the Tranchée de Caster was excavated through the St
Pietersberg ridge, then to the west of the Maastricht enclave 1s the
Vroenhoven-Veldwezelt cutting, which in places is two hundred
metres wide and sixty-five metres deep, and then the Eigenbilzen
cutting to the west of Briegden. The canal conrinues westward along
the Demer valley, and makes use for forty-seven kilometres of its length
of enlarged scetions of the Hasselr Branch and the Meuse-Scheldt
Junction Canals. For the greater part of its lowland course it is
contained within immense embankments, in places two hundred
metres thick at the base. There is a fall of fifty-six metres between
the Meuse and the Scheldt, negotiated by seven groups of triple
locks. The canal can accommodate barges of two thousand tons ;
cach group of locks can pass three barges through simultaneously,
two each of two thousand tons and one of six hundred toms.
Motor-barges can travel from Antwerp to Liége in sixteen hours,
little more than a third of the time by the Kempen Canal.

The Albert Canal is primarily a through-route between Liége and
Antwerp, but'it is also of great importance to the colliery district, for it
skirts the south-western border of the Kempen coalficld and several
coal-ports have been built. The significance of the canal in relation
to the collieries is shown on Fig. 46. For example, Kempen coal can
be shipped from the Genk coal-port to Liége in about seven hours and
to Antwerp in about nine or ten hours, and so to a large extent will
supersede imported coal in the industrial centres of the lower Scheldt
estuary. The canal is also of importance to southern Kempen towns
such as Hasselt, Kwaadmechelen and Herentals, to the new factories and
establishments which are being built along its banks as Belgium's
post-war industrial recovery and expansion progresses, and to the other
towns and factorics along the old Kempen canals, which are now
connected with the Albert Canal.

The construction of the Albert Canal made possible another direct
contribution to the Kempen waterway system. While the Zuid-
Willems Canal and the Meuse-Scheldt Junction Canal together linked
the north-eastern Kempen with Liége, barges had to pass through
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Dutch territory in the Maastricht Enclave, an obvious disadvantage.
After the completion of Section I of the Albert Canal from Liége to
Briegden, which skirts the Enclave on the west, a short link canal,
known as the Briegden-Neerharen Branch, was constructed in 1935 to
connect the Zuid-Willems Canal, before it re-enters Dhutch territory,
with the Briegden basin on the Albert Canal. This therefore now
provides an all-Belgian water route along the eastern side of the
Kempen, and thus completes a continuous waterway round the
castern Kempen. Similarly, the Albert Canal and the Desschel-
Turnhout-Schoten Canal together provide a continuous route round
the western Kempen.  So the present pattern of Kempen waterways
has broadly the outline of a horizontal figure eight, with a double
intersection near the centre at Herenrals and at Kwaadmechelen
Fig. 52).

Canal Ports

There are numerous canal ports serving the small towns, villages and
“xctories along the banks of the Kempen waterways. The more
portant are given in the Table on pp. 180-1. There are many others
2ich are livtle more than widenings or embayments in the waterways,
“wced with concrete, brick or timber piles, equipped with bollards
“oc mooring the barges, and with small areas of stacking-space. Such

=z 2 cenal-ports at Sint-Lenaarts, Beerse and Ravels on the Desschel-
T==hout-Schoten Canal, at Neerpelt and Sint-Huibrechts-Lille on the

izmemizls-Bocholt Canal, and at Tongerloo and Neeroeteren on the
~=-Wilems Canal. They serve as unloading points for barges bring-

swzl, bricks, cement and timber for local use.  Rather similar are
==z7s serving small industrial enterprises such as brick-yards, which
=t Luczzed mainly along the waterways because of their dependence
= 2izzp Sulk transport.  Between Eindhoven and Turnhout along
& Tiomczzl-Turnhout-Schoten Canal there is an almost continuous
= o smck-vards (Fig. 48).  The smaller ones merely have the stretcl
22 ume opposite their kilns faced with concrete or brick, while the

e venss have embayments forming small ports, with narrow-gauge

e dongside and occasionally with a loading-bridge. Larger

|
[ %
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embaymentsserve the major industrial establishments ; examplesinclude
the long quay of S.4. la Métallo-Chimique near Beerse on the banks
of the Desschel-Turnhout-Schoten Canal, equipped with an electric
crane ; the large basm, with railway sidings and an overhead loading-
bridge, of the Rotem zinc-works on the Zuid-Willemss Canal ; and
the rail-served triangular basin of the Vieille-Montagne zine-refineries
on the Beverloo Branch Canal. The waterway facilities of the major
Kempen factories are mentioned in the detailed description of cach
factory (see pp. 149~58)-

There are no really large canal ports in the Kempen iself, Ina
sense, however, the Antwerp barge-docks serve the region, since the
Albert Canal, to which directly or indirectly all the Kempen canals are
joined, terminates in these docks.  The importance of this is shown by
the fact that in 1938 the total cargo movement to and from the port
of Antwerp by inland waterway was mne million tons, only shightly
less than the tonnage of cargo carried by rail The former figures
imclude waterways other than the Kempen canals, of course, notably
the lower Scheldt and its tributaries. Of importance also to Kempen
swaterways is the river port of Liége, with its forty kilometres of quays ;
the port of Monsin, downstream of the cicy, near the point where the
Albert Canal leaves the Meuse, handles most of the barge raffic
destined for or originating from Antwerp and the Kempen canal ports.

Special mention must be made of the canal ports of Turnhout,
Hassele, Genk, Zolder and Beringen, which are larger and more
important than the numerous minor embayments already mentioned.
The first two of these were created with their respective waterways in
the nineteenth century, although the second was vastly increased in
importance by the construction. of the Albert Canal, for the port now
opens directly into this great waterway.  The other three were builc by
the colliery companies to export Kempen coal.

The canal port of Tumhout (Fig. 4s) lies to the north-west of the
towi. It comprises a large basin, which the Desschel-Turnhout-
Schoteti Canal enters at the north-castern angle and leaves at the north-
westerrn. Tt is lined on the cast, south and west sides with concrete-
faced quays, served by standard-gauge sidings, which are connected
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the main-line railway to the north of Turnhout station. The arca
adjoining the basin and the canal is an important industrial district
(see p. 143-4).

The canal port of Hasselt (Fig. 68) was formerly just a cul-de-sac at
the southern end of the Hasselt Branch Canal, lying to the north of the
city. With the construction of the Albert Canal, an appendix from
that waterway, with free unlocked connection, now terminates in the
Hasselt port, consisting of a long rectangular basin a hundred metres
broad. This basin is faced with concrete, and has paved quays set
with mooring bollards. Along the east side of the port there are
narrow-gauge sidings connected to the Genk-Hasselt light railway,
while along the south side there are double-track standard-gauge
::dings connected with the main line near the station to the west of
T [owiI.

The port of Genk was constructed jointly by the Winterslag,
Zwartberg and Waterschei colliery companies, with which it is linked
=3 '_;1 It is used also by the Houthalen co]licry The port is managed

= .._bstantlal share-holders. The basm Pro_]ects north-westward
= ¢ Albert Canal, with which it has free unlocked connection, at
e zoint where the canal changes its direction.  Each of the long sides
© < basin s faced with concrete, although the head has merely a grass
ez, :nd the wharves are concreted. The narrow entrance to the basin
= czossed by a steel bridge, destroyed during the war and not rebuile
227, The port is extremely well equipped for handling coal.
seos 2o srzandard-gauge railway sidings on the wharves along the east
¢ o e besin, together with rails on which the three mobile over-
=5 ;;:_;-L»ndges operate. Each of these can handle fifteen tons
< w2 =me; the grabs on the bridges lift the bodies of the

< v—mozstructed colliery tubs from the chassis, swing them out
“w zesgzs zad the coal is dropped by opening the bottoms of the

s e _\o several cranes on this quay. The port handled
Ssime tped mni 1917 2bout 100,000 tons of coal each month, fifty-

ozt of which moved westwards to Antwerp, the remainder

@ Zege Toeimpormance of the canal port to the Genk collieries
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is exemplified by the fact that thirty-one per cent of the coal output of
Winterslag in 1947 moved by water. From the port, railways and
metalled roads run northward to Genk and to the collieries it serves.
The port of Zolder, which is used by the Helchteren-Zolder colliery,
consists of a large basin with a narrow unlocked exit into a triangular
embayment cut into the east bank of the Albert Canal. Ivis secved by
standard-gauge sidings on both the north and south sides, and is linked
by main lines buile on embankments along the Mangelbeck valley to
the Helchteren-Zolder colliery, seven kilometres away, It is equipped
with loading-bridges. The port of Beringen is conveniently placed
where the Albert Canal approaches most nearly the coal concessional
areas, and is only about two kilometres from the colliery it serves.
Traffic at the Canal Ports. Few detailed statistics are available for
individual canal ports, but figures of the numbers of barges and of the
total tonnage of goods loaded and unloaded at points along gach
waterway are indicative of their relative importance. The next Table
summarizes these facts for the Kempen waterways in 1946 :

Traffic at the Canal DPorts, 1946

Total i
‘Tonnage of Goods
Wateriway Chief Parts handled at Ports i

| Loaded | Unloaded

Albert Camal, I* .. | Liége, Visé, Lixhe, 268,215 | 162,547
Briegden
Albert Canal, II Genk, Hasselt, Zolder, | 1,712,011 | 464,458
I Beringen, Kwaadmechelen
| Albert Canal, I .. Herentals, Viersel, 57,104 | 402,204 |
Schoten, Merksem, ;
Antwerp I I
| Beverloo Branch Beverloo, Balen-Wezel 66,363 194,737

| Canal
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Traffic at the Canal Ports, 1046—continued

Total
| Tonnage of Goods
Watertway Chief Ports | handled at Ports |
| 1
[ Loaded | Unloaded |
Desschel- | Desschel, Ravels, 338,654 | 3i4iddd I
Turnhout- L Turnhout, Beerse,
Schoten Canal | | Sint-Lenaarts, Schoten i |
| |
Herenrals- 1 | Ooclen, Lommel (works), 592,804 | 409,433 ‘
Bocholt Canal [ | Neerpelt, Overpelt, .
Sint-Huibrechrs-Lille,
Kaulille, Bocholt
.' |
River Nethe .. | Lier, Duffel, Qosterloo [ 2,606 | 26,068 ‘
Kwasdmechelen- Mol-Gompel 7,822 | 105,615
Desschel Canal
[
Zoid-Willems Canal | Bree, Tongetloo, 645,157 | 160,836
Neeroeteren, Rotem, |
Fisden, Boorsheim,
Lanaken
Toal .. .. { 3,600,036 { 2,240,342

*Fer admnistrative purposes, the Albert Canal is divided into three
srawme - I, Litge-Bricgden, 28:3 kilometres in length; I, Briegden-
Keeodwarchelen, 47-5 kilometres; and I, Kwaadmechelen-Antwerp,
Sir¢ kilosmcrres.

The Scigd loaded included coal at the three ports on the Albert
Cowd, Secoon I, and ar Bisden on the Zuid-Willems Canal ; zinc
peder, agher nefined metals, plate-glass and chemicals at the industrial
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ports along the Herentals-Bochole Canal ; and bricks and cement at
the brick-yard ports along the Desschel-Turnhout-Schoten  Canal.
These three waterways had markedly higher loading figures than the
rest, giving some indication of the importance of the canals in both the
industrial life of the Kempen and in the development of the coalfield.
A considerable proportion of the freight unloaded consisted of bulky
goods for local use—building materials such as bricks, tiles, timber, sand
and cement, domestic coal, fernlizers, grain and four. The consider-
able unloading figures for the Herentals-Bocholt Canal were due to
the needs of the numerous industrial establishments served, and so coal,
coke, zinc and other ores, and glass-sands formed a high proportion.
Along the Desschel-Turnhout-Schoten Canal, the brick-yards and
cement-works received coal and limestone. The large totals for
Sections 11 and T of the Albert Canal indicated both the industrial
activity and the denser population of the western Kempen, where
there are numerons towns and large villages along or near the
walerway.

Traffic on the Waterways

The detailed freight rerurns of the Kempen waterways are expressed
not only in terms of absolute tonnages bur also in ™ ton-kilometres,” a
figure which is the product of the load in tons and the distance in
kilometres that the particular load is carried. It gives a more accurate
impression of the activity on the various Waterways than does absolute
tonnage, as it obviously differentiates between long- and short-distance
loads. Furthermore, by calculating for each waterway the value
“ ron-kilometres per kilometre,” that is, a division of the total number
of ton-kilometres by the length of the waterway in kilometres, a
strictly comparable representation of the respective importance of each
waterway is obtained. The following Table summarizes the freighe
conveyed in 1046, in terms of the ahsolute tonmage, the ton-
kilometeage, and the ton-kilometrage per kilometre of watcrway
length.
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Waterway Freight Totals, 1046

I

|
Thousand l Million
‘ tones | Millian | ton k.
{absolute) I ton k. | per km.
i i [
Albert Canal, I .. oo | 4,218:% 9965 | 353
Albert Canal, T _. s | 2,175 2675 | 056
Albert Canal, 1T .. So| 40513 08-76 | 182
! Beverloo Branch Canal .. 261-1 166 | o11
Desschel-Turnhout- [
Schoten Canal .. - | 10543 4609 | 073
Herentals-Bocholt Canal ., 4,458'9 | 17646 | 307
| River Nethe .. - 289 613 | 001
Kwaadmechelen-Desschel
Canal .. .. oo | 1,0670 15-86 1-00
Zuid-Willems Canal | 36411 11988 | 276
|

The Herentals-Bocholt Canal, which is essentially an internal
A<mpen waterway serving many towns, villages and large factories,
2znds second only to the Albert Canal, Section I, in terms of ton-
szomettes per kilometre and actually exceeds it in the absolute tonnage
# freight conveyed. The Zuid-Willems Canal, third in relative
portance, is equally clearly of great value to the north-eastern
=d castern Kempen, This fact is emphasized because of the
Srcgden-Neerharen Branch, which carries Belgian traffic from the
Z=d-Willems Canal southwards via the Albert Canal to Liége, and 50
wemzletes the eastern Kempen waterway circuit.

= must be remembered that these freight figures include a consider-
<= propordon of “ transit” traffic, much of which merely passes
wooezh the Kempen, The transit figure is especially high for the
“oem Canal, as might be expected, the section from Kwaadmechelen
= fmmiern (Section I} having cighty-eight per cent of its gross

wmezs clessined as such. Some of the transit traffic, of course, still
“oseT=s iwe Kempen, where either or both of the waterway termini
=& smeally wichin the region; thus the Kwaadmechelen-Desschel
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Canal had ninety-five per cent of its gross tonnage classified as transit,
but it forms an important link across the central Kempen between the
Albert Canal and the northern waterways. The Zuid-Willems Canal
carries much Dutch transit traffic, as was the original intention of its
builders, but this is now much less than might have been expected, for
in 1046 two-thirds of the total barge-journeys were made by Belgian
vessels.

It is of further value to consider the nature of the total freight for
the nine Kempen waterways in 1946, classified according to Belgian
practice into ten categories. '

Kempen Waterway Freight Categories, 1946

Million |Percenlage :
Category of Freight tor km. | of Total |
Food-stuffs .. = .. .. .| 330 73 !
Coal, coke, briquette . .. | 2240 496
Mineral ores.. .. .. = 167 37 ‘
Mezal goods. . .. .- % 85 | 19
Building materials, timber, glass .. 373 | 82 |
Stone, sand, clay .. .. e 457 100 |
Textiles, skins, leather .. v | 28 | o6
Chemicals .. = oy 149 33 !
ol .. .- . .. . 23 05
Other items .. .- L .. 666 149 |
Total 2 . e .. | 4518 | 1000

The outstanding item was coal, comprising practically half of the total.
The significance of the Albert Canal in the development of the Kempen
coalficld is illustrated by the freight figures for Section II of the canal,
which skirts the southern edge of the field, and where the main coal
ports are situated ; of the total of 26:8 million ton-kilometres in
1046, 10 less than 20-8 millions represented coal, coke and briguettes.
The Herentals-Bocholt Canal had an individual total of 1765 million
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ton-kilometres, of which 88 millions represented coal, transported
mainly to the large factories along its banks. No other item was as
important as coal, but the percentage of eighteen for stone, sand, clay
and building materials indicates the value of waterway transport to the
brick~yards, cement-works and glass-works ; the percentage of over
seven for foodstuffs was a result not only of the rural nature of the
Kempen but of the distribution of flour milled at Antwerp from
imported grain ; and the percentages of over three each for mineral
ores and chemicals give some impression of the importance of the
waterways to the chemico-metallurgical factories along their banks.

RAnmways

The present-day main-line railway network of the Kempen consists
cssentially of two lines running more or Jess eastwards from Antwerp
crossed by three north-south lines, with one or two cul-de-sac branches
scrving outlying centres. This pattern encloses some large blank

“out and the region to the east of the Neerpelt-Hasselt line. It was to
scrve such rural areas as these that the Société Nationale des Chemins de
“er Vidnaux (S.N.C.F.V.}, the light narrow-gauge railway or tramway
sesmzm, was formed in 1884.

Diescleoment of the Network
T2z cevelopment of railway lines serving the Kempen began with the
s= 2=z of a short branch line northward from the Mechelen-Ans
~:z7) kae at Landen junction to Sint-Truiden (Fig. 53). By 1850
2= =22 Seen continued to Hasselt, and by 1860 it had reached Maas-
=uha oy way of the Demer valley.  This line, however, merely skirted
S mecbern edge of the Kempen. By 1860, too, Turnhout had
i =eed with Antwerp by a line via Lier and Herentals (Fig. s54).
=== She s en years there was a great expansion of Belgian lines
: 5k dy through the efforts of private companies. In the
g s=geestche Dicemer valley linehad been completed by 1870, so forming a
semeees sxleezy route along the southern edge of the region by way
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of Aarschot, Diest, Hasselt and so to Maastricht. Two lines from
north to south were completed during this decade, one across the
western, one across the central Xempen. The Turnhout-Herentals
line was continued south to Aarschot, which had gradually becotme an
important railway centte. The other new north-south line ran
from Hasselt to Neerpele and so into the Netherlands. All of
these were single-track. 'This period, from 1844 to 1870, was one of
private enterprise in railway building, and the Kempen lines were
constructed and operated by private companies.

The next decade saw the virtual completion of the network as it
exists today. A private company built the important line eastward
from Herentals through Mol and Neerpelt to the Dutch frontier at
Hamont. The completion of this line was followed by the erection
of several new factories in the heathlands (Fig. 46) 5 it was in fact a
major step in the development of the Kempen as one of Belgium’s
industrial regions. Another private line was built across the heart of
the castern heathlands.  This ascends steadily from the Demer
valley at Hasselt to Genk, then it crosses the broad gentle watershed
zear Asch at a height of eighty-five metres and descends to the Meuse
vallev at Maaseik. The Kempen plateau edge is negotiated by means of
= leng narrow valley which projects south-westward into che upland,
wita the assistance of cuttings among the sand hills. The average
5__ulent along the track from the cighty-five metre contour, which
ks the approximate edge of the plateau, to the bridge over the
::2-Willems Canal, on the Meuse terrace, is about one in seventy.

Tz third additon during this decade was a line which runs rather
s=ozously southward from Mol, by way of the military camp at
sozoldsburg and then Kwaadmechelen, to join the valley line at
sso. This was actually the first line to be constructed by the State
) P Kempen.

Bwx 36 Tee DEVELOPMENT OF THE KEMPEN RATWAY SYSTEM, 1844, 1860,
1870, 1880

Beard on L. Avakian, “Le rythme de développement des voies ferrées en
Bdppqee de 1835 4 1035, in Bulletin de Ulnstitut de Recherches économiques,
s VI (Loovain, 1935-6).
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In 1871, the State, apprchensive both of the degree of foreign
control in the privately owned lines and of the unco-ordinated system
resulting from uncontrolled private enterprise, began a policy of
repurchase.  As a result, by 1910 only one Kempen line remained
under private control, that from Hasselt to Maaseik, and it was
ultimately incorporated into the State system after the war of 1914-18.
The double-tracking of some lines was also carried out ; by 1910, the
Antwerp-Neerpelt and the Lier-Aarschot-Hasselt-Maastriche lines had
been doubled, and also considerable lengths of sidings had been laid
down.

Post-1918 developments of the network in the Kempen have
almost entirely resulted from the exploitation of the coalfield. A loop
was constructed from the Hasselt-Maaseik line about two kilometres
west of Genk, curving northward and then eastward to serve in turn
the collieries and new housing-estates of Winterslag, Zwartberg and
Waterschei, so rejoining the direct line at Asch. The stations on this
line are merely areas of bare carth, with timber shacks as station
buildings, surrounded by wire fences. Another line runs southward
from this new loop to the Genk coal-port on the Albert Canal,
then on to join the Hasselt-Maastricht line at Beverst and so
to Tongeren and Liége; this is used extensively for coal trans-
port, both to the coal-port for shipment by waterway and
directly by rail through to Liége. In 1947, for example,
Winterslag colliery distributed sixty-five per cent of its coal
by rail. The needs of the more westerly collieres of Houthalen,
Helchteren-Zolder and Beringen-Koersel were met by another line,
which incidentally serves a useful purpose in forming a new rail-link,
if rather circuitous, across the central Kempen, It leaves the Genk
loop to the north of Winterslag and crosses the desolate Zonhoven
Heide to Houthalen, then continues westward past the Helchteren-
Zolder and Beringen-Koersel collieries and so northward to Leopolds-
burg. All these lines, with the exception of that to the Genk coal-port,
are double-track. The various colliery companies have themselves
constructed extensive private sidings with connections to the main
lines, and the Helchteren-Zolder and Beringen-Koersel collieries have
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built lines to their own coal-ports on the Albert Canal. The outlying
Eisden colliery used the Zuid-Willems Canal to export part of its coal,
but there was an obvious need for rail connection to serve both the
colliery and its neighbouring large housing-estate. A branch single-
track line, six kilometres in length, was therefore constructed eastward
from Asch, crossing the moorland at a maximum height of just over
ninety metres, and then descending to its terminus on the Meuse terrace
near Eisden. It utilizes a long narrow valley projecting westward into
the platean, with deep heather-planted cuttings, to negotiate the
steep edge.  The value of this branch-line is shown by the fact that in
1946 the colliery sent off 430,000 tons of coal by canal and 425,000 tons
by rail, and in 1947 the monthly average showed an increase in rail-
borne coal, 48,000 tons as against 36,000 tons by canal.

The last change made in the main-line network of the Kempen was
zn enforced one in 1943, when. the Germans removed the metals from
the direct line through Genk to Asch and took them to the Russian
front. The resulc has been to convert the former industrial loop
hrough the colliery district into the present Hasselt-Asch main line,
znd Zwartberg is now the station for Genk. The network in 1947 is
=own on Fig. s7. It carried a heavy traffic, both of passengers and
izeight; for example, very large numbers of miners travelled from
=zny parts of the Kempen (Fig. 44) to Winterslag, Zwartberg and
"Wazerschei stations.  The efficient Société Nationale des Chemins de Fer
(S.N.C.F.B.) r1an numerous through-trains on the various
“zmipen lines, and connections wete carefully worked out.

There is a considerable length of private standard-gauge line,

sssructed as an integral part of the industrial development of the
=:mpen.  The lines from the collieries to the canal-ports have already
zcm mentioned.  Several large factories were actually built along the
—cacnnals-Neerpelt railway, but others lie away from: the railway on

atals-Bocholt-Canal (Fig. 46), and so private branch-lines have
woa 2zl For example, the Lommel metallurgical works and its
=a siamgs are commected with the main line at Lommel-Werkplaats
—=: =7 = szort branch five kilometres m length (Fig. 47).

aczmecal difficuldes have not been serious.  Gradients in the
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western and northern Kempen are slight, and where the lines had to
cross undulating sand-hill country, as to the west of Overpelt,
shallow cuttings were easily dug. The main dificulty was the
frequent need of bridges, especially over the canals, many of which are
contained within embankments raised several metres above the level
of the surrounding countryside.  For example, the railway line to the
north of Turnhout has to cross the Desschel~Turnhout-Schoten Canal
by means of a lift-bridge. The water-level is some five to ten metres
above the countryside, and to give the necessary clearance to barges
it would have been necessary to build enormous approach embank-
ments and a high fixed railway bridge. Instead of this, a lift-bridge
was constructed, which when closed has a clearance of barely a metre,
and the central section rises vertically on the approach of barges; in
practice, trains are so infrequent as compared with barges that the
railway bridge is normally kept raised. By contrast, the high stcel or
reinforced concrete bridges over the Albert Canal are fixed. Many
were destroyed during the war of 1939~44, but have been gradually
replaced ; for example, the great steel bridge to the west of Herentals,
which carries four tracks, was rebuilt in 1947.

LicHT RAILWAYS

The Kempen main-line system is from many points of view very
adequate, in that the larger towns and the major factories and collieries
are linked by the S.N.CF.B. But the main-line railway pattern
(Fig. s57) reveals considerable gaps, notably in the north-western

Fic. 57. Tue KEMPEN MAIN-LINE AND LIGHT RATLWAY SYSTEMS, 1047

Bated on Cheming de Fer Belges ; Indicateir, Offciel {Bruxelles, 1947).

Towns and large villages are indicated by abbreviations, as follows @ A, (west)
Berwchot; A, {east) Asch; An, Antwerp; Ba. Balen; Be. Beringen ; Bi.
Bilren ; B, Bree ; Br. Brussels ; D. Diest 7 E. Eisden ;- Ge. Geel ; Gn. Genk
Ba. HMawelr: He. Hereneals ; Hk. Heck-de-Stad ; HI. Halen ; Ht. Helchreren :
Ewaadmechelen ; Leu. Leuven; Li. Lier; Ma, Masseik ; Me. Mechelen ;
Mz, Mol Mi. Maastricht ; N, MNeerpelt ; Oeo. Qostmualle ; Ow, Overpele ;
Poppel: 8. Sine-Truiden ; Ti. Tienen; To. Tongeren; Tu. Tarshour:
W. Wikmaal ;2. Zenhoven,

M

g



THE DEVELOPMENT OF COMMUNICATIONS

102

T 43100

s|oiadap

Jooqque b . 4
= LER / o&..“_f o 1" op?
-y
W?un_ﬁ \.\ c?p::oﬂW\Z M«%.
833 |4apacy URIRNoZ S
LY
b? n___._y. o
< .vsi_\.,
o o Yo
ST (ST = i
1e2udn
TEE=ATTIINY
uantudo cojiabugy e bungspiadoan .__._.__u_.ﬁ.,__.._uw . =
Sl | o IR ke
o aagh| [~
2 x in B atiasg
i [951999 s
) usfop -
| S SLODUR T qysaug =
S % - osionfiy LE o
o - |._......|_f|.1._
b bl r .
S ANVYI1IHd3IHLIN
A opa.g
ttn,.__m,,.._w . wouapulN ) |




LIGHT RAILWAYS 193

Kempen which is crossed only by a single line between Herentals and
Turnhout, in the region to the south-west of Mol, and in the segment
of heathland in the north-eastern Kempen. These rural areas, with
their numerous villages, were in 1880 most inadequately served with
commumication facilities, an inadequacy increasingly felt as the newly
established factories sought to draw on the labour supply which the
villages offered. The distinction between industrial and agricultaral
workers in Belgium is rarely clear-cut (see p. 204), and many workmen
live considerable distances from theic work. Fig. 44, for example,
shows the wide range of centres drawn upon by the Genk collieries for
their labour supply. The Société Nationale des Chemins de Fer Vicinaus
was created in 1884 to co-ordinate the numerous organizations,
financed either by the State, by the provinces or by the communes, the
purpose of which was to construct and operate narrow-gauge railways
or tramways (Bunrtspoorwegen), which would provide cheap transport
for the rural areas. A nerwork of these lines gradually spread over the
Kempen, filling in the gaps between the main-line railways (Fig. 57).
By 1043, there were over a thousand kilometres of light railway in the

two Kempen provinces, of which about one=third was electrified.
The actual figures for 1945 were :

[ i ; I Passengers |
Province | Electrified ' Steam | Total | conveyped,

| Lines | Lines 1945
(kilometres)

|Antwerpcu | 237 | 477 | 714 | 143,272 |

|Lilnburg .. ‘ 62 313 | 375 39.527

T3¢ lines were obviously built to converge upon the small towns. In
==z western Kempen, six lines focus upon Oostmalle (Fig. 58) and five

F=x. 58, so. Tue LicuT Ramway CENTRES OF QOSTMALLE (LEFT) AND
Maasex (RicHT)

The sigle-track standard-gauge line from Hasselt to Maaseik is shown by a
swcxer barbed line.
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Fic. 60. THE LicHT RATTWAY SysTEM OF THE GENK COLLIERY DAISTRICT

Based on a manuscript map in the possession of the Technisch Dienst of the
commune of Genk.

The numbers in the key are a3 follows & 1. generalized outline of the colliery
housng-estates (these are shown in greater detail on Figs, 7o-1); 2. colliery
buildings ; 3. light railways; 4. main-line railways (the ramifications of the
colliery sidings are not shown). The centre of Genk communs, comprising the
emall town and the commune administrative offices, i represerited diagrame
matically by an open circle,

The collieries are indicated by abbreviations, as follows : Wa. Warerschet |
Wi. Winterslag ; 2. Zwartberg.
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upon Turnhout, while in the eastern Kempen four lines radiate from
Maaseik (Fig. 59).

The most recently constructed of the light railways is that serving
the Genk colliery district, with its numerous scattered hamlets and three
large housing-estates (Fig. 60). The line runs from Hasselt to Genk for
twelve kilometres along the side of the paved highway, and then
forms a circuit of about sixteen kilometres on which trains run
alternately in either direction. The single line, electrified from
overhead cables, has passing places at various points. It runs sometimes
unfenced across the open heathland, sometimes along the sides of the
new roads, in Waterschei actually through the streets of the housing-
estate. At Zwartberg the light railway approaches closely to the
main line, and as a result at this point is the S.N.C.F.B. station for
Genk. There is a considerable passenger traffic, partly because of the
dense population of Genk commune, for which Hasselt is the main
shopping centre, and partly because from the neighbourhood of that
cry many miners travel into Genk to their work.



CHarter VI
POPULATION AND SETTLEMENT

Tae DISTRIBUTION OF POPULATION IN 1846

THE results of the first census held in the independent kingdom of
Belgium in 1846 showed that the average density of population over
the whole country was 142 per square kilometre.  The province of
Antwerpen, with a total population of 406,354, had practically the
same average density as had all Belgium, for although the heathland
communes in the north and east of the province were very sparsely
inhabited, the city of Antwerp contained 88,487 people and the three
towns of Lier, Mechelen and Turnhout together had a further 45,580.
But Limburg province had enly 185,913 inhabitants, with an average
density of seventy-seven per square kilometre, little more than half
that of all Belgium. Indeed, the densicy in Maaseik arrondizsement, in
the north-cast of Limburg, was only forry-three, while large areas of
the heath-covered plateau were completely uninhabited.

The distribution of population in 1846 in the Kempen and its
marginal lands, calculated in terms of the density per square kilometre
for each commune, is shown on Fig. 61.  On this map, a line drawn
roughly from north-west to south-east between the densities of above
and below a hundred people per square kilometre indicates the approxi-
mate southern boundary of the Kempen proper. To the west and
south of this line are the more densely populated communes of the
Antwerp region, of northern Brabant and of Hesbaye. These arcas
comprited closely settled agricultural land, with numerous large
villages and several towns, notably Antwerp itself, which even then

196
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was spreading rapidly outwards to draw neighbouring communes
within the conurbation. Many urban communes in the area between
Antwerp and Mechelen had a density exceeding a thousand per square
kilometre. Other communes containing small towns, so raising the
average density, were strung out along the southern margin of the
Kempen—Aatschot, Diest and Hasselt.

Fig. 61. THE DISTRIBUTION OF PGPULATION, 1846

d on statistics obtained from Recensement Général de la Population, 1846

zilas, 1850).

Sgzures in the key indicate the average distribution of population per square

. calculated on the basis of communes, as follows : 1. over 200 ; 2. 150

: 3. 10010 150 ; 4. g0 to 100 ; 8. 25 1o s0; 6. under 25.

1=¢ mzn rowns are indicated by abbreviations, as follows : A. Antwerp ;
: : L. Lier; Ma. Maascik ; Me. Mechelen ; T. Turnhout.

=z communes lie outside the borders of the Kempen proper.

wezi= ks region drself many of the northern and eastern communes
=53 t2an fifty people per square kilometre, while those in the

hzé from fifty to 2 hundred. As a general rule, each
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small ateas of arable land and sometimes with meadows in the valleys,
but with much intervening heathland. Isolated houses were compara-
tively rare. As an example of this distribution, Fig. 62 depicts Genk
commune at the time of 2 cadastral survey made in 1846 in con-
junction with the first census, which provided detailed figures of
houses and population for each individual hamlet within the commune.

The Distribution of Houses and Population in Genlk
Commune, 1846

|
Houses  Population I

Bret .. oo 3 23
Drijhoven .. (o) 453
Gelieren .. 42 250
| Genk .. .. 81 186
Heide .. v 14 81
Hostart .. 14 84
Kamerloo .. 12 66
Kattevenne .. 2 0
Kijlen .. . 4 20
Langerloo 29 163
‘ Sledderloo .| 30 152
Terbokt | 26 117
Waterschei .. | 32 184.
Winterslap .. 34 196

A few communes in the Kempen itself stand cut on Fig. 61 with den-
sities of population markedly higher or lower than the general average ;
eleven, in fact, cach had a density exceeding a hundred per square
kilometre, and five of these had over 150. The little commune of
Zoerle-Parwijs, to the north-west of Diest, was outstanding, for it had
an average density of 328 per square kilometre. Unlike most Kempen
communes, nearly nine-tenths of its area consisted of arable land, and
it had practically no woodland, heathland or marshland ; the
village of a hundred houses, strng out along the main road from
Aarschot to Herentals, backed by gardens, orchards and small-holdings,
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occupied the entire area of the commune. Hoogstraaten in the
north had an average of 175 per square kilometre. Like Zoerle-
Parwijs, the village consisted of a continuous row of houses, extending
along the main road northward from Qostmalle, while chirty-five per

HOUTHALEN

=
Gelieren | S
H:'_EE-#-’."L_; ’_.-'/
7
Y\.

DIEPENBEEK 4 IH [ -
"

Fic. 62. Tre DistriBuTION OF HOUSES IN GENK COMMUNE, 1846
Siied on a manuscript map in the possession of the Technisch Dienst of the

The numbers indicate hamlets, as follows ¢ 1. Bret ; 2. Drijhoven ; 3, Gelieren ;
Genk : B, Heide; 6. Hostart ; 7. Kamerloo; 8. Kattevenne ; B. Kijlen :
i ztloo ; 11. Sledderloo ; 12. Terboke ; 13 Waterschei ; 14, Winterslag.
Foozds and tracks are indicated by thin lines.

Roads and buildings are not shown in adjacent communes because of the

incoanplete data,

2zt of the area of the commune was under arable fand and ten per
ssmz wsder pasture, mostly along the valley of the small river Mark in
== wezsz It is crue that twenty-two per cent comprised heathland
per cent woodland, or the average density would have been

“zwss=l  Beringen, in the east-centre of the Kempen, an important

£




200 POPULATION AND SETTLEMENT

junction-village on a low spur above the fertile valley of the Zwartbeek,
hiad exactly half of its area under arable land, a further quarter under
pasture along the Zwartbeek and Helderbeek valleys, but only four per
cent under heathland. So, in spite of the marshlands bordering the
courses of these rivers, the commune had an average density of popula~
tion of 167 per square kilometre. In the east, Maaseik (160) and
Stokkem (161) each exemplified the closer settlement of the fertile
Meuse valley, although their western lands extend up the sieep slope
which borders the Meuse valley on to the Kempen plateau.  The small
walled town of Maascik, the “ chief place ” of the arrondissement, had an
urban population of about three thousand. Six other communes
exceeded a hundred per square kilometre, Of these, Turnhout and
Oud-Turnhout (a single commune in 1846) had a total population of
nearly fifteen thousand. The urban population of Turnhout itself, a
prosperous market town and regional centre, was 9,723, which accounts
for the commune average of 139, in spite of the fact that a quarter of the
whole arez was under heathland. Further south, two narrow lines of
communes with an average density exceeding a hundred project north-
castward into the Kempen from the southern margin lands. These
communes coincide for the most part with the alfuvial-floored valleys
of the Kleine-Nethe and Groote-Nethe, and evenin 1846 they had water-
meadows along the rivers, extensive arable land on the lower slopes,
and only 2 small area of heath on the higher land beyond the valleys.
In contrast, there were seven communes with average densities below
twenty-five per square kilometre, all of them in the eastern Kempen.
They comprised, in fact, the real heathland communes. Lommel,
Helchteren and Gruitrode each had an average density of twenty-three,
Genk had twenty and Wijshagen fifteen ; all these had nearly two-
thirds of their areas covered with heath. On the eastern platean edge,
Lanklaar had a density of nineteen and Opgrimbie of only nine, the
lowest figure for any Kempen commune ; each had three-quarters of
its area under either heath or woodland. Their territories do not extend
eastward down the platean edge into the more fertile Meuse valley,
as do those of the communes immediately to the north and south, such
25 Mazsesk o222 Stokkern,
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PoruraTiON CHANGES, 1846-1945

During the ninety-nine years which elapsed between the first census
and the 1045 estimates, the population of Belgium almost doubled.
The two Kempen provinces, however, increased much more strikingly,
as shown in the Table overleaf. It will be seen that up to 1900
there was a steady but not particularly marked growth of population
in five of the six arrondissements. By contrast, the outstanding
increase in the arrondissement of Antwerpen was the result of the
development of the city and port of Antwerp and of its neighbour-
ing communes ; a similar expansion in Brussels and in the other great
cities, particularly those of the Sambre-Meuse industrial region,
accounted in large measure for the total rise in all Belgium.
Between 1900 and 1945, on the other hand, all the Kempen
arrondissements had increases substantially greater than that for all
Belgium. In fact, the only Belgian arrondissements with an increase of
fifty per cent between 1900 and 1945 are in Antwerpen and Limburg
provinces. Hasselt indeed more than doubled its population and
Maaseik almost did so. These figures must be compared with an
increase for Belgium as a whole of only fifteen per cent during the
<ame period, while some arrondissernents showed an actual decline
Fig. 63). This trend has been even more marked in recent years.
The percentage increase in Limburg province between 1930 and 1945
w2 20-7, and in Antwerpen it was 7-0, but in Belgium as a whole it
wes only 31, while four provinces showed a considerable decline. In

winereenth century, some before 1914 and others in the 1920-29
de, the Kempen population has continued to grow and has not
vet rzeched its peak.

Ceoazasional Changes

=7 190C, used as a dividing line n the Table above, is no arbitrary
2oz coosen for convendence. Before then the Kempen was pre-
Soszendy zgricultural.  In 1846, the census revealed that in Limburg
somw=ce 2.1 5% people, or nearly two-fifths of the total population,
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were engaged in agriculture ; this figure included owner-cultivators,
labourers and those members of farmers’ families who more or less
permanently worked on the land (see pp. 83-5). On the other

Increase

Over 100%

5o
q ; S50-100%.

FiG. 63. PERCENTAGE CHANGES IN THE POPULATION TOTALS OF THE BELGIAN
arrondissenients, 1900—45

Based on statistics derived from the 1901 and 1946 volumes of the Annuaire
Samigigne (Gand and Bruxelles respectively).

The abbreviations indicate the arrondissesents which are included in the Kempen -
=g, as follows : A. Antwerpen ; H. Hasselt ; Le. Leuven ; Ma. Maaseik ;
M. Mechelen ; To. Tongeren ; Tu. Turnhout.

2and, the number of people engaged in industry in the same year was
iy 6,997 (see p. 134).

Berween 1846 and 1900, the numbers engaged in agriculture and
mocsry each rose only very slightly, while the balance between them
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remained more or less the same, for as yet the Kempen had little new
employment to offer. The small increase in population that did take
place was due in part to the fact that some heathland was cleared and so
the numbers of farms and workers did nse slightly, while in addition
some of the market towns developed minor industries.

By contrast, after 1900, and more especially after 1920, came the
exploitation of the coalfield and the rapid development of the Kempen
as an industrial region. Great and increasing supplies of labour were
therefore needed (see pp. 125-30).  As a result, the population of
those communes which contained the collieties and the new factories
expanded enormously. In Limburg, industrial workers increased
from 6,997 in 1846 to 62,845 in 1930, and with their dependents they
account for the total increase of 257,845 in the province during this
period. The nurnber of people engaged in agriculture, on the other
hand, decreased from 60,148 in 1846 to 53,406 in 7930. Moreover,it
must be remembered that many of the agricultural workers comprised
the families of farmers, so that the total number of people dependent
upon those ““ gainfully employed ” in agriculture was very much less
than those dependent upon industrial workers. A few farmers
abandoned the land in the neighbourhood of the new collieries and
factories, frequently realizing high prices by the sale of their holdings to
the new companies, and then became industrial workers, attracted by
the higher wages and shorter hours of industry. This complete
abandontment of the land was not however common ; the nineteenth
century Kempen peasant was attached to his land, and his whole life-
work was devoted to the increasing of this holding by pushing back its
perimeter as the enclosure and improvement of additional heathland
took place. Many farmers went into industry, but retained their
holdings and worked them on a part-time basis. It is, of course, 2 very
characteristic feature of the Belgian way of life for workers in industry
to possess their own small-holdings or even farms, cultivated by their
families for the most part, while the men-folk work in a factory orina
colliery, perhaps some kilometres away. The distinction between
agriculture and industry is consequently not as clear-cut as the
occupational statistics might indicate. The actual reduction in the
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number of agricultural workers has been mainly due to the decline in
the number of hired labourers (see pp. 84-5) ; without the ties of land-
ownership, a powerful factor in the stability of rural population, many
of these drifted into industry. It is, therefore, clear that the continued
increase in the population of the Kempen in the twentieth century has
been mainly the result of its siriking change from an agricultural to
primarily an industrial area.

Natural Increase

The growth of population in any area 1s the result of the balance
between (1) natural increase or decrease, and (2) migration to or from
the area. The Table below summarizes the numbers of births and
deaths for four individual years between 1840 and 1945 in the two

Kempen provinces, ignoring for the moment the external factors of
migration.

| 1840 1870

I Births Deaths | Excess Births I Deaths | Excess

Anrwerpen| 12,034 0,198 2,836 16,977 12,40% 4,572
Limburg 5,315 4,228 1,087 6,166 4,331 1,835

Belgium | 138,142 | 103,902 34,240 | 164,572 | 118,350 46,213

1900 1045

Births Deaths | Excess Births Deaths | Excess

27,580 | 15,335 | 12,254 21,453! 17,698 3,755
7,730 4,960 2,770 | 10,569 | 4,593 5,976

Selzmm 193,789 | 120,046 | 64,743 | 127,245 | 121,155 | 6,090 |
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These figures are of considerable significance. During the nineteenth
century the excess in Limburg contributed but little to the great increase
in the Belgian total, but in 1945 the excess in Limburg was almost as
great as the net Belgian increase. Several other Belgian provinces in
that year showed a marked deficit, that is, deaths exceeded births.

The death-rate has declined steadily in Belgium, as in other west
European countties, from 25-07 per thousand inhabitants in 1840 to
14-5 {provisional figure) in 1945. No detailed figures are available
for each province, but it is probable that the death-rate in the Kempen
provinces declined at a similar rate as the result of general national
improvements in medical science and hygiene. Figures of the birth-
rate, however, are available for each province. During the nineteenth
century, the birth-rate for Limburg was slightly below that for all
Belgium ; the respective figures for 1840 were 31-3 and 33-8, and for
1870 they were 308 and 32:3.  In 1900, however, the rates were
reversed, 32-17 and 28:9 respectively, and in 1945, while both showed
the decline common to western Europe, the Limburg birth-rate was
23-8, while that for Belgium was only 15-3. In other words, the
average Kempen family in the post-1918 period has been much larger
than in other parts of Belgium ; at the time of the 1930 census, the
number in the average family in the arrondissements of Maaseik, Turn-
hout and Tongeren was respectively 3-64, 3-20 and 2-99. No other
Belgian arrondissement had figures as high as these, and indeed fifteen of
the forty-one had under 2-0. As a result, while the rate of natural
increase has declined throughout all Belgium, this fall has been very
much less marked in the Kempen.

The Balance of Migration

The balance between emigration and immigration may have a
considerable influence upon the total population. These movements
may be internal, that is, from one administrative unit to another within
the country, or they may be to and from foreign countries.

Internal Movements. Figures similar to those provided in British
censuses, from which population movements to and from each
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county may be calculated, are unfortunately not available for the
Belgian provinces. The Belgian figures indicate only for each
province (1) the numbers of people residing habitually within the
communes where they were born, (2) the numbers born in another
province of Belgium, and (3) the numbers born outside the country.
However, by comparing the absolute totals for any province given in
two successive annual estimates with the excess of births over deaths
during the same period, it is possible to discover with a fair degree of
accuracy the change due to migration. For example, the population
of Limburg on 31 December 1890 was 242,434, and on the same date in
1900 it was 240,796, a net decline of 1,638. During the same period,
there was an excess of 2,770 births over deaths,  The foreign movement
was not great—59o immigrants and 453 emigrants, a gain on balance of
137 people. It may be estimated, therefore, that nearly 4,500 people
must have moved in a single year from Limburg to other parts of
Belgiom. The cadastral registers provide further definite evidence in
that many houses and holdings were abandoned during the nineteenth
century ; thus in the province of Limburg there were 945 unoccupied
Zouses in 1846, 1,445 in 1856, 2,233 i 1866 and 2,414 in 1880.

This serious loss of population was the result of the inadequate
sconomic opportunity within the Kempen, and of the complementary
zoraction of industry in the Brussels, Antwerp and Schelde estuary
cumicts.  Of course, when the new collieries and factories began in the
wwenneth century to seek supplies of labour, one possible source was
Zoss people who would otherwise have left Limburg, and this drain
2% migration ceased almost entirely.
weign Movements. In the nineteenth century, the movements of

spulzdon between the Kempen and foreign countries were small.
Tiis i oshown by the figures for Limburg province ; those for
“amwerpen are not indicative of the Kempen, for the city and port, like

. The Limburg figures for the last forty years of the nineteenth
= 22 summarized in the Table overleaf.
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| 1861-70 | 1871-80c | 183190 1891—1900:

Immigration 258 279 263 590
Emigration 254 255 274 453

Some five thousand foreignets lived in the Kempen in the nineteenth
century, most of them Dutch who were permanently domiciled.

After the war of 1914-18, a very different state of affairs came
about, for the development of the coalfield was to a large extent only
made possible by the introduction of foreign labour (see pp. 128-9).
The various foreign elements in the population of Limburg can be
summarized for three particular years.

Foreigners in Limburg, 1920-39

1920 14930 1930 |

German e 261 77T 557 |

French .. 328 300 221 |

Dutch .. 2,757 5,258 | 4,202 |

Poles .. 7 5,084 | 4,041 |

Czachs .. | Not specified 3,363 | 1,802 |

Jugoslavs .. | Not specified | 2,414 | 1,174 |
Tralians & 16 1,350 0 855 |

| Others i 85 2,364 ' 1,143 |
| L. |
Total cin 3,454 21,361 14,085 I

* The 1939 figures include only those foreigners of
fifteen years of age or over.

Between 1921 and 1925, the average annual immigration of foreigners
into Limburg was 2,623, and between 1926 and 1930, when ths
collieries were attaining full development, it reached 4,672, After =
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fall to only 645 during the depression years of 1931-5, when because
of Belgian unemployment foreign immigration was rigorously
restricted, it rose again to 1,267 during the period 1936 to 1940. No
figures are available for the post-1945 years, but it is known that
“stateless 7 workers, prisoners of war, Ttalians sent to the Kempen
under agreement and various other displaced peoples have increased
the total still further (see pp. 129-30). The effect of this foreign clement
on the total population of Limburg province as a whole has been
considerable. By 1930, at the time of the last detailed census,
there were nearly 22,000 foreigners out of a provincial population of
367,642, representing nearly six per cent of the total.  Limburg, in
fact, bad the highest percentage of foreigners of any Belgian province.
In 1943, the total was probably about 25,000.

But the results were locally very much more striking, for most of
these immigrants came specifically to work in the collieries, and so
settled mainly in Eisden, Zolder, Koersel, Houthalen and above all in
Genk, which therefore had their population totals swollen enormously.
In fact, in 1939 out of a population of 26,975 in Genk commune, no
lzss than 7,830, or about twenty-nine per cent, were of foreign origin,
Of these, Poles (3,920), Czechs (1,081), Italians (765) and Jugoslavs
(712) made up the greater part.

Detailed Commune Changes, 1846-1045

The changes in population in the communes of the Kempen and its
m2rgins are summarized on Fig. 64. A foew communes in the area
covered by the map experienced a decline, it is true, but these lie well
I --'idF- the Kempen proper. To the south and west of its margim the

~::::aLx less than fifty per cent of the 1846 total.  But, by contrast,
woans three-quarters of the Kempen communes had more than doubled
i 1846 figures. Of course, this contrast is to some extent the
s of e scanty Kempen population and of the relatively dense
wusiznion of Brabant and Hesbaye in 1846 ;  a small absolute rise in
Sempen would therefore produce a considerable percentage
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The population of a few communes in the Kempen proper, however,
increased by less than fifty per cent of the 1846 total, namely
Tongerloo (20) in the cast, Stokrooic (48) and Hersselt (36) in the
centre, and Wortel (45) adjoining the Netherlands frontier in the

Fic. 64. CHANGES IN THE DISTRIBUTION OF POPULATION, 1846-1045%

Based on statistics derived from Recensement Général de la Population,
I846 (Bruxelles, 1850), and the 1945 estimates of population published by the
Ministere des Affaires Economigues in the official Monitenr Belge (Belgisch Staatsblad)
(Bruxelles, 4 August, 1946}.

The figures in the key indicate the percentage change in the absolute population
total of each commune during the ninety-nine years, as follows : 1. decrease :
2. increase less than 56 ; 3. increase of 50 to 100; 4. increase of 100 to 150
8. increase of 150 to 200 ; 6. increase of 200 to 300 ; 7. increase exceeding 300.

The main towns are indicated by abbreviations, as follows : A. Antwerp;
H. Hasselt ; L. Lier ; Ma. Maaseik ; Me. Mechelen ; T. Turnhout.

north. Stokrooie and Hersselt, communes in the valleys of ths
Groote-Nethe and Demer respectively, already had in 1846 average
densities exceeding a hundred per square kilometre ; neither had much
heathland then, and they have since remained wholly agricultural corz-
munes with as much as half of their land under arable. Wortel azc



Tongetloo, both small agricultural communes, have changed little
in their ways of life; beathland has indeced been converted into
pasture, but this does not make for any great increase of population.

Eleven communes had an increase exceeding three hundred per cent

POPULATION CHANGES, I846-1945

of their 1846 totals, as shown in the list below.

211

1846 1945
: Percentage
Cotnmine Density Density | Inaease
Total per square, Total |per square of Total |
kilometre kilometre | Population
Eisden 385 48 8,752 1,091 2,173 i
Genk .. 1,776 20 | 20,140 132 1,541
Leopoldsburg | {In Beverloo) | 69* 6,380 533 | 673*
Asch .. o 414 28 2,438 165 480
Lanklaar 200 19 1,619 102 | 441
Lommel 2,486 23 13,120 128 428
Heusden 1,373 67 6,924 340 404
Neerpelt .. 1,271 43 6,092 203 379
Opglabbeek .. Go4 24 | 2,756 oI 356
Overpelt . I,STT 37 6,843 165 353 |
Rijkevorsel .. 1,449 30 5,945 126 | 310
L |
* Estimnated.

21 these communes in 1846 had sparse populations, considerably
+ the average density of 142 per square kilometre for Belgium.

Zad extensive heathlands ; all except Heusden and Lanklaar then
22 wwer fory per cent and five of them more than half of their area

o=2-r 2eath. while Lanklaar had more than half under woodland.

— = -]

sc 2=icairal population has risen as a result of schemes of improve-
sz z=d clearance, but only slightly. The outstanding increase by
s2zlyv every case is the result of industrial development. In
ere are ten brick=yards along the banks of the Desschel-
<hown Canal; in Lommel, Overpelt and Neerpelt there are
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great chemical and metallurgical works ; Heusden contains the
Berkenbosch housing=estate, where live many of the miners from the
Helcheeren-Zolder colliery in the adjoining commune of Voort;
Genk and Eisden cach have large housing-estates owned by the several
colliery companies. Tn Genk, which has had an enormous absolute rise
in population, there are six of these housing-cstates, containing nearly
three thousand houses, wherein live a considerable proportion of the
miners employed in the three collieries within the commune (see
pp. 227-30 and Figs. 7o-1).  Eisden shows the greatest proportional
increase of any Kempen commune, for its population has grown
almost twenty-three fold during the ninety-ning years, In 1846, the
village consisted of only cighty-one houses with 385 inhabitants,
grouped near the bank of the Zuid-Willems Canal in the cast of the
commune, which lies on the edge of the Kempen plateau and extends
down to the banks of the Meuse. The heathlands in the west andithe
marshy floor of the flood-plain in the east of the commune were alike in
1846 almost uninhabited. By 1945, while the old village imself had
but little changed, there had grown up in the west of the commune the
Eisden colliery and its large housing-estate (Fig. 39). Finally, of the
remaining communes listed above, Lanklaar now has many inhabitants
who work in the nearby Eisden colliery, others employed in Genk live
in the neighbouring communes of Asch and Opglabbeek, and
Leopoldsburg owes its increase to the growth of the Beverloo military
camp.

Tt DisTRIBUTION OF POPULATION IN 1945

It remains to survey briefly the distribution of population at the time
of the estimates of 31 December 1945, in the light of the changes
described (Fig. 65). In the west the great Anrwerp conurbation
stands out ; it has a total population of some half a million, and the
densely populated area cxtends southward through Kontich, Lier,
Duffel, the Rupel estuary towns and Mechelen. To the south-cast of
this urban area are the fertle agricultural lands of Brabant, together
with the large towns along the southern borders of the Kempen which
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swell the averages of their respective communes—Lier, Aarschot and
Hasselt. The last of these, the administrative centre of Limburg and
the regional centre of the eastern Kempen, had a population in 1945 of

m 2 [ %7
MU

i 6 H i

2« Os O Wi,

Fig. 65. Tug DISTRIBUTION OF POPULATION, 1945

Based on statistics obtained from the 1945 estimates of population published
v the Ministére des Affaires Economigues in the official Moniteur Belge (Belgisch
wzzesblad) (Bruxelles, 4 August, 1946).

Tac figures in the key indicate the average distribution of population per square
slomarre, calculated on the basis of communes, as follows : 1. over s500;
10 500 ; 3. 200 to 300 ; 4. 100 to 200 ; 5. 50 to too ; 6. under s0. It will
z2d that this scale of densities differs from that wsed on Fig. 61 ; this change

riunately necessary, otherwise, with a single range common to both,
fzarures in each map would have hmﬁtzmﬂ.
xin towns are indicated by abbreviations, as follows: A. Antwerp ;
= Heelt: L. Lier ; Ma. Maaseik ; Me. Mechelen ; T. Turnhout.

[

Bl G

20 3%z, wuh che resule chat the density per square kilometre over the
v ooie commune exceeded seven hondred.
; mpen proper is considered, it will be seen that in 1945 2
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hundred per square kilometre. This general average typifies the region
—an area still with much heathland, with an increasing extent of
woodland and much pasture, but with numerous large villages and
small market towns scattered uniformly over the countryside. Thus
the commune of Mol, the largest in Belgium, 114-2 square kilometres,
in extent, with almost half of its area still under heath, had a density
of 165, which is as high as it is because the town of Mol is a market
and minor industrial centre. Lommel, another large commune, had a
density of 128 ; forty-six per cent of its area is under heath and there
.are extensive areas of sand-dunes, yet to compensate there are several
large factories with their adjacent housing-estates (Fig. 60). Similarly,
Overpelt and Balen have large tracts of empty heathland, but also local
concentrations of population near the new factories. Other com-
munes owe their densities to the growth of the collieries—Zolder (131),
Koersel (209), Houthalen (93) and Genk, the last of which hadiian
average density of 332, in spite of having half its area still under heath
and woodland.

From this appearance of uniform density over the Kempen in
1945, three communes stand out on Fig. 65 with average densities
exceeding five hundred per square kilometre, and conversely three
which have less than fifty per square kilometre. In the first category
are Bisden (1,091) in the east, Turnhout (563) in the north and
Leopoldsburg (533) in the centre. Eisden has its colliery and housing-
estate ; Turnhout contains a prosperous market, industrial and
administrative town (Fig. 46), which compensates for the extensive
tracts of heath and bog in the north of the commune ; and Leopolds-
burg has the great barracks of the Beverloo military camp.

The three communes in the second category, with densities markedly
lower than the general average, are Wijshagen (36), Gruittode (47)
and Beck (45). All are in the castern Kempen and have much heath-
land and woodland. Wijshagen, the most sparsely populated of all
Kempen communes, has an atea of fourteen square kilometres, more
than half still covered with heath and plantations, and its population of
little more than five hundred live in the three widely separated hamlets
of Wijshagen, Soetebeek and Plokrooie.
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UreaN AND RUurarL POPULATION

The census figures of some European countries make an important
distinction between the urban and rural sections of their population.
In France, for example, the “ grouped ™ or * agglomerated ™ popula-
tion of each commune is separately specified from the remaining
inhabitants in that unit. Any commune in which this grouped
population exceeds two thousand is classified as urban in the census
returns ; this however tends to exaggerate the urban population, fora
settlement of two thousand people is after all little more than a large
village. Again, in the Grand-Duchy of Luxembourg, twelve places
have the official status of towns, and their census figures are returned
under the heading population municipale ; the misleading nature of
this classification is revealed by the fact that several © urban agglomera-
tions ~ in other communes exceed some of the official towns in size.

No distinction of such a nature has been attempted in Belgium since
the first official census of 1846, when figures were given for each of the
villes, that is, places with the official status of towns. In Antwerpen
and Limburg provinces there were then twelve villes, but mostly on
the borders of or outside the Kempen proper. The true Kempen villes
themselves comprised only Turnhout (9,723 people), Hassclt (6,236)
and Maaseik (3,224) ; their total commune populations at the same
census were 14,396, 9,613 and 4,356 respectively. After 1846,
sowwever, the status of villes was dropped, and population returns
=2z since been given on a commune basis only. A large city, there-
“zz, Ike Ancwerp, the commune population of which in 1945 was

295,332, must be considered as an agglomeration of seven communes,
b total populatlon of 468,016. On the other hand, the figures for

e S » T Y '-»c; 3a0) ot Ge.x:\ (21.73%) give a misleadimg,
¥ = N OE the same narme, For "t)ﬂch

“vo szrlaU towns t(u:mc_.e(\]ees
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in relatively small settlements. There is, it is true, a string of important
towns along the western and southemn borders of the Kempen—
Antwerp, Lier, Aarschot and Diest. Hasselt too lies well to the south
in the Demer valley, but, as the “ capital " of Limburg province, it is
none the less the regional centre for the eastern Kempen. Turnhout
serves the same function for the northern Kempen (Fig. 45). Each of
these towns had an estimated urban population in 1945 of about twenty
thousand ; the total commune population was 31,566 in Tumhout and
28,364 in Hasselt. More common are smaller towns of from one to
three thousand inhabitants, each of which has its own local significance
as the administrative centre of its commune, as a market-town, as a
minor industrial centre or as a route-centre. But the most character-
istic mit is the large village of from two hundred to a thousand
inhabitants ; numerous in the western Kempen, these villages are more
widely separated in the heathlands of the east and north. @

TYPES OF RURAL SETTLEMENT

In a study of rural settlement in Belgium, Mlle M. A. Lefdvre?
distinguished three broad types. These are (1) agglomeration, where
the houses are grouped in various numbers and arranged in a variety of
patterns ; (2) dispersion, the scattering of individual and isolated houses
over the countryside ; and (3) nucleation or concentration, the grouping
of houses into compact villages. The broad distribution of these three
types and their sub-divisions can be seen from Fig. 66. Agglomeration
is found mainly in northern and central Belgium, with an extension to
the south of Liége eastward to the German frontier. Nucleation can
be distinguished in Hesbaye and in the Ardennes, and dispersion in
westernt and central Flanders.

It will be seen from Fig. 66 that the Kempen is included by Mlle
Lefévre in one of the five sub-divisions of the agglomeration type, and
to this was given the name “ Groupement en hameaux et attraction des
grand'routes.”  Broadly, this sub-division is characterized by the
location of villages at points where the State and provincial roads are

1 M. A. Lefévre, L' Habitat rusale en Belgique (Liége, 1925).
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crossed by the minor local roads, and each settlement is separated from
the next by sparsely inhabited heathland.

This sub-division, as all the others, is of course necessarily generalized,
and there are many exceptional areas. Consider, for example, Fig. 67,
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Fic. 66. Tyres oF RURAL SETTLEMENT IN BELGIUM

33.)scd on a folder map in M. A. Lefévre, L'Habitat rurale en Belgigue (Liége,
The main divisions are : 1. agglomerated types; IL dispersed types ; and
E. nucleated types. The subdivisons of Group 111, following M. A Lefévree's
somenclature, are A. Growpewwnt o hameaee ef atteaction des grand’ rontes ;
. willagesnues ; G, agplocération le long des chewins 3 D. willageswébulenses ;
spglonsdration fnduserielle,

Frep bt

Sich depicts the eastern part of Genk commune a few kilometres to
aorth-cast of the town of Genk. Most of this area lies at more than
v metres above sea-level.  There is today but little heathland,
h frequent ~heide elements in the place-names indicate that it
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was formerly more widespread. There are considerable blocks of pine
plantations, and a belt of pasture lies on cither side of the Stiemerbeek
in the north-west ; these areas are entirely without houses.  Elsewhere,
habitations are scattered freely over the district, standing among
gardens, small-holdings and fields. On the ground, the distribution
of houses seems loose and indiscriminate ; on a large-scale map various
patterns and principles of grouping, although admittedly rather
indefinite, do emerge. While the houses are therefore mainly
dispersed, this dispersion is interrupted on the one hand by minor
agglomerations and on the other by completely empty arcas, so
differing from the areas of dispersion in Flanders, where the houses are
veritably peppered over the countryside.  The settlement pattern in
this part of Genk commune may perhaps best be described as a form
of “ ordered dispersion.” Many parts of the heathlands which have
been improved show this same pattern,

More characteristic, however, of the Kempen generally is the ten-
dency towards agglomeration into a number of large hamlets and
villages, separated by heathland, plantation and areas of meres and bog.
These settlements may be analyzed in two ways : according to the
geographical and other factors responsible for their actual location,
and according to the resultant pattern or arrangement of the houses.

FacTors OF VILLAGE LOCATION

The first analysis is one fraught with complications, for even when the
geographical factors are considered in their historical setung, it is
frequently impossible to provide a wholly satisfactary explanation.
This is especially the case in the densely populated western Kempen,
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adjoining the Antwerp conurbation. The larger villages do, indeed,
tend to avoid the valleys which are liable to floods. Thus Hetst-op-
‘den-Berg clusters round the slopes of a hill rising to forty-five metres,
on the summit of which is the church, while little more than a kilometre
away is the floor of the Groote-Nethe valley, less than seven metres
above sea-level. Similarly, Herentout is built on a low spur rising
gently some five metres above the valleys of the Bouwelschebeek and
the Wimpbeek to the north and south respectively, and Pulderbosch
lies in the angle between two streams which converge to form the
Molenbeek, a right-bank tributary of the Kleine-Nethe. In the
northern part of the Kempen, villages such as Wuustwezel, Loenhout
and Kalmthout avoid the marshes and meres (Vennen) along the valleys
of the rivers which flow north into the Netherlands.

Bat in most parts of the western Kempen, the detailed settlement
pattern reveals a well-distributed agricultural population, with lasge
villages at road-junctions, such as Qostmalle which is at the converg-
ence of six roads and light railways (Fig. 58), Hoogstraaten (Fig. 68),
Brecht and Herentals. These are therefore all market-towns. Further
east in the central Kempen, as the arcas of intervening heatbland
increase, the nodal nature of the larger villages becomes even more
apparent. Along each main road running eastward from Antwerp and
Lier, villages are situated at each crossing point of a north-south road,
and where several roads converge upon the main road, as at Geel, a
larger centre has grown up (Fig. 49).

In the higher eastern Kempen the population is much sparser, and large
settlements are fewer and more widely separated.  Some of these are
of relatively recent development, and house the labour needed in the
collieries and at the chemico-metallurgical works. They have been
built in the open heathland, conveniently near the mines or works they
serve. ‘These housing-estates therefore have profoundly altered the
settlement pattern in the twentieth century (see pp. 227-30).  The
older villages lic, with 2 few exceptions, near the plateau edge on or
about the fifty-metre contour. In the north Lommel, Neerpelt,
Overpelt, Kaulille, Bocholt, Reppel, Bree, Tongerloo, Neeroeteren
and Rotem are strung out along the line of the Herentals-Bochel:
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Canal and the Zuid-Willems Canal, for which waterways the fifty-
metre contour has a profound significance (see pp. 169-71). Along
the west and south of the plateau are Leopoldsburg, Koersel, Heusden,
Zolder and Zonhoven. But on the plateau itself, above the fifty-
metre contour, the number of hamlets is small, and most of them lie on
the lower slopes of the valleys which form slight re-entrants into the
plateau—Genk in the Stiemerbeck valley, Opoeteren in the Boschbeek
valley, and Ellikom and Meeuwen in the Molenbeck valley. Others
such as Voort and Houthalen in the south-west stand on spurs
of the plateau projecting into the Demer valley.  Very few villages arc
to be found on the high central plateau itself, apart from the housing-
estates in Genk commune. One village is Asch, at a height of cighty
metres ; it is primarily a route-focus, for the Hasselt-Maaseik road is
there crossed by the important north-south road from Bree to
Tongeren, while other roads converge from the Meuse valley. Tt is
also a small railway junction, where the Eisden branch leaves the
Hasselt-Maaseik line (Fig. 68).

VILLAGE PATTERNS

It is convenient to classify the patterns of the houses in the Kempen
villages and small towns (Fig. 68) as follows : (1) nucleated villages ;
(2) “streer villages ”; (3) “spider-web ™ villages ; (4) “ colony”
settlements ; and (5) the new housing-estates.

(1) Nucleated Villages

The clustering of houses into small compact villages, common in the
Hesbaye to the south, is infrequent in the Kempen itself. A few of the
small towns, however, notably centres like Hasselt and Maaseik, are
lirtle more than large nucleated villages, formerly within a wall, which
can often be traced as a perimeter road. Similarly, the old part of the
large village of Bree is also nucleated, forming a compact oval of houses
<ome 500 by 250 metres in extent, with the church and the village
square in the centre. The nienw-stad has developed outside the old
zucleation, mainly to the west, but also to some extent along all the
=% converging main roads.
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Fic. 68. SETTLEMENT PATTERNS IN THE KEMPEN

The eleven examples are located on the map in the bottom right corner. The
towns and villages are numbered as follows : 1. Bree ; 3. Maaseik ; 3. Hasselr ;
4, Retie ; 5. Meethout ; 6. Brecht; 7. Achel; 8. Ezaart; 8. Hoogstraaten ;
10. Asch; 11. La Colonie,
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(2) Street-villages

While this type of settlement is fund most commonly in Belgium in
| the neighbourhood of the Scheldt estuary and in eastern Flanders, the
linear arrangement of houses, facing each other on either side of a road,
is common too in the Kempen. Many heathland villages have grown
during the nineteenth century along a State or provincial road. Most
of them have subsequently developed into spider-web " villages, but
their plans may still reveal one main double line of houses along 4 road
which forms the axis of the village, as in the case of Meerhout.
Occasionally the * street=village " pattern is more distinctive, where
the original lay-out survives unobscured by lateral developments.
One example of this is Achel, which is strung out for more than three
kilometres along the road from Sint-Huibrechs-Lille northward into
the Netherlands, Ezaart similarly lies along the main road between
Geel and Mol ; to the north is extensive arable land, while to the south
the water-meadows on either side of the Mol-Nethe river have
prevented any lateral growth of the village. Hoogstraaten is a third
example, although here can be seen the beginnings of a ™ spider-web ™
pattern developing to the east behind the church. ~ Asch, one of the few
villages on the high heathland at a height of about eighty metres, is also
a * street-village," but it has grown along two converging roads, with
the church near the apex, as yet without any lateral roads to produce
a * spider-web ”' pattern.

(3) « Spider-web” villages

This is the most common type of scttlement in the Kempen.
Characteristic examples are Lommel (Fig. 60), Retie, Meerhout
and Wuustwezel, although almost all Kempen villages show to some
extent the mterlaced pattern of roads and houses. In these “ spider-
web *? settlements, the village centre is commonly a triangular open
space surrounding the church, while nearby is the Gemeentehuis, ot
administrative buildings of the communc. Beyond this central o
focal part of the village, there was formerly a circle of arable land, and
the heathlands lying beyond provided common grazing. Gradually.
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however, houses were built along the converging roads, and along
minor loops between them, and the satellite hamlets, which grew up
as the surrounding heathland was reclaimed, ultimately became

2 km
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Fic. 6g. LoMMEL

The numbers in the key are as follows : 1. coniferous plantations ; 2. heatl-
Land 3 3. marsh ; 4. bare sand and dunes ; 5. permanent pasture. Waterways
hown by a thick black line, roads by a double line, and railways by a single
2zm2ed lne. Houses and industrial buildings are shown in solid black.

The abbreviations are as follows : A. factory of the Cie. des Métaux d’Overpeit-
i Corphalie ; B, factory of the 8.4. des Mines et Fonderies de Zinc de la
suragne 3 B.B.C. Beverloo Branch Canal ; H.B.C. Herentals-Bochalt

commnuous with the parent village.  Thus within a kilometre of the
Meerhout, and connected to it by an almost unbroken row of
¢ zong the various roads, are the hamlets of Genenpas, Lill,
Slocezzzds, Bergerhout, Gebergte and Meiberg. The resultant
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intricate pattern of roads and houses, interspersed with gardens and
small fields, covers several square kilometres.

Lommel provides a most interesting example of a * spider-web
village, and indeed of the land utilization within a typical commune
in the northern Kempen plain (Fig. 69). It is situated near the
Netherlands frontier on the gentle slope beyond the northern edge of
the Kempen plateau, at about forty-five metres above sea-level. The
main part of the village has grown up at the point of convergence of
five roads and along their inter-connections, and has spread along these
roads towatds a ring of small hamlets lying a kilometre or two from
the centre of the village. Surrounding the group of houses is a series
of almost concentric zones of different land utilization. First there is
an area of predominantly arable land, only about a kilometre in width
to the west but nearly five times as wide to the east, where it extends
to the water-meadows in the valley of the Eindergat. This arable land
is cultivated in small unfenced strips, while each house has a garden
with a group of fruit-trees (see p. 80). There arc small scattered
patches of permanent pasture, and more continuous tracts in the
valleys of the numerous small streams. On the edge of the cultivated
land lies an incomplete belt of woodland, one to two kilometres from
the commune centre. Beyond this is the heathland, which in parts is
exceptionally bare and desolate ; the Weijerkensche Bergen to the
west forms one of the largest continuous dune areas in the Kempen.
To complete this picture of a typical Kempen commune, in the extreme
west there are two large zinc and chemical works, each with its
housing—estate. These have both directly affected the growth of the
village of Lommel, in that a considerable number of their employees
live in the village.

(4) Colony Settlements

In many parts of the marshland and heathland regions of Germany and
the Netherlands, settlements are to be found which did not grow
gradually, but were built according to a single plan and laid out
complete in some rectilinear pattern. Such, for example, are the
* fen—colony " settlement of Papenburg in western Germany and the
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numerous Dutch “ high-fen ” settlements in Drenthe, North Brabant
and Dutch Limburg.

In the mid-nineteenth century, ambitious government plans were
considered for the establishment of similar colonies in the Kempen.
Between 1851 and 1860, the State built twenty identical farms, in
two rows, and spaced at intervals of about a hundred metres, to the
north-west of Neerpelt. Between the rows of farms there was a
canal, now dry, which then joined the Meuse-Scheldt Junction Canal,
and was used both for transport and to supply irrigation water for the
meadows. About a hundred people from Flanders were settled there.
The colony was intended to be the first of many, but actually it proved
to be the only one, and still retains its original name, even in a Flemish-
speaking area, of “La Colonie ” (see p. 59). The scheme was not
very successful, in fact many of the original settlers soon relinquished
the struggle with the poor sandy soils and returned to their natve
provinces. The State sold the colony to a private owner in 1861, and
in 1926 the land was divided into lots and sold by public auction,
usually to the sitting tenants. Most of the men who live there work
either in the Philips factory at Eindhoven or in the nearby zinc and
chemical works of the Cie. des Métaux d'Overpelt-Lommel et Corphalie.
The canal is dry, no irrigation is practised, and although each farm has
some livestock and grows some rye and potatoes, as an agricultural
enterprise La Colonie has hardly been a success. The hamlet was
severely damaged in 1944 during the fighting in the vicinity.

Mention must be made of a more successful scheme of agricultural
colonization, that of the Sint-Benedict monastery near Achel, on the
Netherlands frontier. A colony of Trappist monks was established
etz in 1846, taking possession of an Augustinian foundation, and now
dhwe ..olon} numbers about 240, of whom 150 Brothers and novices
vz iz the monastery. The extensive red-brick buildings and modern
semeriie tarm—bulldmgs forma c0n51derablc settlement, the agricultural

susing-Estates

Th dewel opmcnt of the coalfield and of industry in the Kempen
socesezizd a considerable labour supply and thus produced a greac
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increase in population (see pp. 125-30). Most of the collieries and
fctories were built in what was then almost uninhabited heathland ;
the companies were therefore faced with the necessity of providing
accommodation for their workers, but, unlike those in the crowded
Sambre-Meuse industrial ares, they were able to acquire areas of land
ar low rates on which to build their own housing-estates. Thus there
grew up the ctés ouvridres, known in Flemish as zwijmvijk or tuinwijlk
(Figs. 39, 47, 70-1). They vary in size, from a group of a few villas
for the administrative staff of the smaller factories, to the estates of over
2 thousand houses at the collieries, laid out on garden city lines.

It is of interest to consider the housing-estates in Genk commune,
owned by the colliery companies at Waterschei, Winterslag and
Zwartberg (Figs. 70-1). The contrast between the estates and the
surrounding heathlands, uninhabited or with but a few scattered
houses, is most striking.  In 1010, there were only 773 houses in Genk
commune : in 1043, there were §,721, and in 1047 about six thousand.

During the carly years of the development of the coalficld, howsing
was 2 major problem. The small existing hamlets near the collieries
were soon crowded to excess, and in 1910 living conditions were
described as deplorable. The first steps in Genk to improve these
conditions were taken in 1910 by the André Dumont company, which
bought seventy-six houses in the Waterschei hamlet from the com-
mune to house some of their workers, and by the Winterslag company,
which buile thirty-two houses in that year and a further ninety-one by

Fics. 70-1. THE HOUSING-ESTATES IN GEnE COMMUNE AT ZWARTBERG AND
WATERSCHEI (ABOVE) AND AT WINTERSLAG {BELOW)

Based on a manuscript map in the possession of the Techiisch Dieust of the com-
.mune of Genk.

The houses and industrial buildings are in solid black and the temporary camps
and hutments shaded. The main-line and light railways are shown by heavy
and fine barbed lines respectively.

The shbreviations are as follows : G.W. Goedkoope Woningen (Zwartberg) ;
Oud-T. Oud-Tulnwijk (Winterslag) ; Sta. main-line station ; T. Oost. Tuinwijk-
Oost (Wintershig) ; T. West. Tuinwijk-West (Winterslag).
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1914. The war of 19014-18 hindered progress, but by 1920 the new
Winterslag estate consisted of over two hundred houses. During the
post-war period of Belgian economic reconstruction and development,
progress was extremely rapid.

Housing-Estates in Genk Commune, 1910-43

1910 1920 1930 1943

Warerschei { Tuinwifk-André Dumont) . . 76 | 116 | 857 | 1,029 |
Winterslag {Oud-Tuinwijk) .. o 32 | 32 | 32 32
Winterslag (Twinwifk-Oost) .. B 209 663 727
Winterslag ( Tuinwife-West) .. e — — 406 430
| Zwartberg (Tuinwijk) .. .. Vi — 25 188 400
Zwartberg {Goedkoope Woningen) .. — = 260 | 3069
Total e - ", - 108 382 | 2,415 | 2,087

Note. These figures are of logements (i.c. individual homes), not of separate

buildings, as there are several large blocks of flats.

By 1043, the collieries owned more than half the houses in Genk
commune. They also built some fine churches (there is a notable
example at Waterschei, with an immense dome-crowned tower),
schools, cinemas, theatres, hospitals such as the Kliniek André Dumont,
several large co-operative stores and rows of shops.  The estates arc
very attractively Jaid-out. The streets are broad and tree-lined, and the
houses are well-designed and built in a varicty of sizes and styles—the
large detached villas of the administrative and technical staffs, the
semi-detached houses of the workers, the pleasant terraces and blocks
of flats arranged in quadrangles and circles around lawns and gardens.
There is a notable absence of the monotony so often regretrably
characteristic of large-scale housing schemes. The amenities too are
good. There is an excellent water-supply, the responsibility of the
colliery - companies, which have sunk deep wells and erected lofey
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concrete water-towers.  All houses receive electricity from the colliery
power-stations, distributed free by the companies. The rents of the
workers” houses are extremely low (see p. 131), while the administrative
staffs receive villas rent-free,

During 1946-7, the labour force employed at the collieries grew
considerably, as a result of the efforts to step-up the past-war production
of coal.  Several permanent building schemes are in progress to meet
the resulting housing shortage, It was also necessary in 1947 to crect
several bungalow-camps of eorrugated asbestos sheeting and of
prefabricated conerete construction, to house the thousand or so
prisoners of war, political prisoners, and Italians recently arrived under
the Belgo-Ttalian agreement (see P 129).

CoNcrusion

The housing-estates, with the collieries and factories they serve,
probably represent, if only Joeally, the most striking alteration by man
of the Kempen landscape. Vet these changes are but one aspect of the
unifying theme of this survey, that is, the improvement ” in one way
or another, during the last hundred years, of a substantial portion of the
heath which formerly covered almost all of the region, in order to
make more profitable use of the land. That this improvement has in
seme measure been achieved is indicated by the increase of population
in the Kempen. This has been proportionally higher, at any rate in
the present century, than in any other part of Belgium and has not yet
reached its peak. Yet the sinking of colliery shafts, the building of
factories and houses, the construction of new roads and the cutting of
one of the finest inland waterways in Europe, the draining of bog and
the reclamation of heath, the laying down of pasture and the develop-
ment of pine plantations—all these have not really detracted from the
individuality of the Kempen. The main unifying feature is indeed the
geological uniformiry, the existence of a superficial layer of sands and
gravel on which developed 2 heath vegeration, and which is largely
responsible for the poverty of the soils and therefore generally of the
agncwiture too.  Bur if there was any doubt about the individuality
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of the Kempen region, it is dispelled by the fact that the inhabitants
regard themselves as Kempenlanders. There are Kempen firms and
societies, Kempen co-operatives, Kempen banks and insurance
companies, and Kempen newspapers, many with the name * Kempen ™
proudly included in their official titles. This conscious or unconscious
recognition by the people of the regional unit within which they Live
is perhaps the clearest evidence of its identity.
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BIBLIOGRAPHICAL NOTE

General

The Anmaire Statistique de la Belpique et du Cougo belge, published until 1939
at Gent, afterwards at Brussels, provides a wide range of sumumary statistical
material. It has appeared without a break since 1870, even during both periods
of German occupation. The 1943 volume contained the nice understatement,
“ Signalons que des difficultés d’ordre divers ont retardé la publication de
I'Annuaire.”  Additional monthly statistical sumimaries have been published
since 1945, as the Bulletin de Statistique, by the Institut National de Statistique.

Various series of maps published by the Institut Cartographique Militaire m
Brussels were used in the compilation of the Figures. These included the
Carte Topographique et Militaire de Belgique (scale 1 : 20,000) ; the Carte Topo-
graphique et Militaire de Belgique (1 : 40,000); the Carte de Belgique (1 : 100,000) 3
the Carie de ln Belgique (1 : 200,000} ; and the Carte de la Belgique—Comportant
la Subdivision Administrative dn Territoire (1 : 320,000). The last of these gives
the boundaries of provinees, errondissements and communes, and formed the
basis for all distribution maps plotted in terms of commune areas.

Chaprer I

The present areas of the provinces, arrondissements and communes were
obtained from the Recensement général an 31 décembre 1930, vol. T {Bruxelles,
1934). -

Numerous monographs, as well as many articles in the periodicals of fearned
Belgian societies, bave been written about the geology and relief of Belgium in
ceneral and occasionally of the north-castern part in particular. The more
useful of these are F. Dussart, * Le Relief de Ia Campine,” in Bulletin du Cercle
Zes Géographes lidgeois, Pare 11, pp. 19-30 (Liége, 1934); A. de Ghellinck,
M A Lefévre and P. L. Michotte, Notice sur la Carte oro-hydrographique de
Sy & 7 2 500,600 {Tumhour, 1937} ; F. Halet, *‘ Contribution a I’Etude
= Iz Plaine maritime belge,” in Bulletin de la Société belge de
. 14166 (Bruxelles, 1931) ; M. A. Lefévre, “ Le Céne
s de la Société scientifigne de Bruxelles, Série B,
; . XLVII, pp. 121-38 (Bmxe]]es, 1928) ;

S e % i E ude de morphologic fluviale,” in Société
=1 Lo 1\3.1.[1 1935) C. Stevens, ' L’Origine
@ Sociges royale de Belgique, vol. 58,
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pp- 171-5 (Bruxelles, 1034) ; and C. Stevens, “ Le Relief de la Belgique,” in
Mémoires de IInstitut géologique de I Université de Lowvain (Louvain, 1938).
Apart from the series of topographical maps listed above, the most convenient
stmall-scale sheet s the Belpique @ Carte oro-kydrographigue (1 : 500,000), com-
piled and edired by A. de Ghellinek, M. A. Lefévre and P. L. Michotte, and
printed and published by the Institer Cartographique Militaire {Bruzelles, 1937).

Chapter 11

Statistics relating to the area of heathlind in the various comnunes were
obtained from the Agricultural Census volumes (see below). The unpublished
results of the cadastral survey of 1942, which gave for each commune the area
of heath and other uncultivated land, were made available by the Fustifut
Nitfonal de Statistique,

Ranfall staristics are given in A, Lancaster, La Pluie en Belgigue (Bruxelles,
1804), and in the official publications of the Institut Royal Métiorologigue de
Belgique, motably in the Ammaire Météorologigue. Mention may be made
especially of L. Ponceler, * Les Caractires principanx de la Pluie en Belgique,”
in Miscellanées, Instimat Royal Météorolopique de Belgiqne, Part 11 (Bruselles,
1939).

Descriptive accounts of the heathlands are contained in two articles by F.
Dussart : * Un Paysage typique de la Campine,” in Bulletin du Cercle des
Géographes lidgeois, Annexe 12 (Liége, 1940), and “ Les Landes campinoises et
leur mise en valeur,” in Travaux, Cerele des Géographes lidgeois, No. 29
(Liége, 1936).

(See also works listed under Chaprer H1.)

Chapter III

Agricultural censuses have been held at intervals by the Ministére de I Agri-
enlture.  The results of the first of these were published as Agriculture :
Recensement général (15 Oetobre 1846) (Bruxelles, 1850), and this was stcceeded
by others in 1856, 1866, 1880, 1895, 1910 and 1920. Each comprised several
large volumes, and contained a general Introduction, articles on special fratures
of agricultural interest, and an immense body of detailed information for every
commune. Since 1939, an annual agricultural censos summary, the Recense-
ment Agricole et Horticole, has been produced, containing much less detailed
information than the earlier publications. Up to 1945, information was
presented on a ganton basis, after that on an arrondissement basis alone.

The statistics for each commune in 1046, on which the summary published

Recensement 18 Of COUTSe ba5ER, WETE THAME TUHRDIE 1N THEHCHHTIONT B ATe
Instirut National de Statistique.
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A most interesting contemporary description of Kempen agriculture in the
fourth decade of the nineteenth century is given by the Rev. W. L. Rham,
“ On the Agriculture of the Netherlands,” in Journal of the Royal Agricultural
Society, Series 1, No. 2, pp. 43-63 {London, 1841).

A survey of agricultural development in the Kempen in the late nineteenth
century is provided by the Monographie agricole de la Campine (Bruxelles, 1899).
This is one of nine regional monographs, published 1899-1902 by the Ministére
de T Agriculture.

Information aboue the development of pasture and the seeding-down of
former heathland was supplied by the Direction Géndrale de I' Agriculture et de
I'Horticulture of the Ministére de I' Agriculture, Detailed information regarding
the land utilization in the commune of Genk, including access to land returns
and manuscript maps, was supplied by the Technisch Dienst of that commune.

Contemporary descriptions of the nineteenth century problems of heathland
improvement are numerous ; some of the more noteworthy mclude M.
Beaujean, Rapport sur le Difrichement des Landes et Bruperes (Liége, 1844);
F. X. de Beukelaer, Difrichement des Brupires campinoises (Anvers, Lhon) ;
I- B. Bivort, Essai sur le Défrichement des Terres incultes de ls Belpique (Bruxelles,
1844) ; and M. Constant, Du Défrichement des Terrains sablonmeux et partiguliire-
ment des Bruyéres de la Campine (Bruxelles, 1830).

Interesting accounts of the reclamation of the heathland in the nineteenth
century are given by F. Dussart (op. eit., Li¢ge, 1036) and by L. Mouchamps,
" L'Habirtat dans le Bassin houiller de Campine,” in Bulletin de la Société royale
c¢ Géographie &’ Anvers, vol. LI, pp. 189-217 [Anvers, 193 I).

An account of the mid-ninetcenth century irrigation schemes i given by
U. Kammer, Criation de Prairies irrigables et Etablissement d'une Colonie agricale
dans Ja Campine {Bruxclles, t4s1) ; T. Lebens, * Les Irrigations de la Campine,”
o Aunales des Travaws Publics de Belgique, wol. 10, pp. 605—740 (Brnxelles, 1807) ;
=nd F. Dussart, * Les lerigations en Campine,” in Association Francaise pour
 Avancement des Sclences, 63 sessiom, Liige, 1930 ¢ Stances des sections (Litge,
Chzpter IV

Smes 1870, the Annuaire Statistigue has provided a considerable amount of
=foemation, supplicd by the Administration des Eaux et Forits, concernitig the
srex and nature of the woodland, its ownership, ete.  Woodland statistics are
cwem m derail in each of the volumes of Agriculture : Recensement général,
Som 1544 w0 1920 In 189y, the first detailed survey of woodland was
; = = vl IV of the 1895 Agricultural Census. These various Censuses
Zmcr zrza of woodland in each commune at the various dates. Un-

crm=ed siisncs of the area of woedland in each commume at the time of
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the cadastral survey of 1042 were made available by the Institut Nationa
de Statistique.

The report of the Government Commission to enquire into the extension of
afforestation in the Kempen was published as Rapport de la Commission chargée
de T'étude de la Campine au point de vue forestier (Bruxelles, 1905).

Chapter V

Detailed articles concerning the Kempen coalfield, with statistics, are
contained in the successive volumes of the Annales des Mines (Bruxelles),each of
which comprises four quarterly sections ; the first volume was published in
1900. The most recent statistics and other unpublished material were supplied
by the Ministére des Mines. Several colliery companies, notably the S.A. des
Charbonnages Winterslag and the S.A. Charbonnages de Limbourg-Meuse, supplied
unpublished statistical and other information.

There are many geological and technical references in the Annales de la
Société géologique de Belgique (Bruxelles).

Very full accounts of the technical features of shafi-freezing by sinking are
given by E. O. F. Brown, Vertical Shaft Sinking (London, 1927).

General monographs concerning the Kempen coalfield include the following :

H. Bassclman, Das Kempenbekken und seine Bedeutung in Belgischen Kohlen-
berghau (Antwerpen, 1935); C. Demeure, L'Industrie belge du Charbon et du
Coke (Louvain, 1930) ; P. Gruselin, Le Bassin minier dz la Campine (Bruxelles,
1925} ; G. de Leener, Le Charbon dans le Nord de ls Belgique (Bruxelles, 1904) ;
and K. Pinxten, Het Kempisch Steenkolenbekken (Brussel, 1037).

Chapter VI

A varicty of unpublished statistical and other information was supplied by
the following firms :

(a) S.A. des Mines et Fonderies de Zine de la Vieille-Montagne

(b} S.A. Compaguie des Verreries du Pays de Lidge et de la Canpine
(c) S.A. Poudreries Réunies de Belgique

(d) S.A. &’ Arendonck

{e) S.A. de Rothem

(f) Société Générale Métallurgique de Hoboken

() Produits Chimigues de Tessenderloo S.A.

(h) Produits Chimiques du Limbourg S.A.

{i) S.A. Glaces et Verres
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Industrial censuses were held in 1846, 1880, 1896 and 1924, and the results
were published as Tndustrie : Revensement géncral. In addition to useful Intro-
ductions and specific articles, they contain decailed statistical information for
each provinee.

A very full cconomic and social censgs was made on 27 February, 1937, and
the results were published in eight volumes a5 the Recensement fmnemige ot
social au 27 février 1937 for the Ministire de IIntérieur by the Office Central de
Statistique, The most valuable volumes from the point of view of the Eempen
were the Recensement des Etabiissements industriels et commerciaux, published
separately for Antwerpen and Limbarg provinces, They contain not only
detailed statistical information, but also a long Introduction,

There are many wseful industrial directorics, the mease important of which
are 2 (a) Annwaire du Commerce et de I'ndustrie de Belgique : (b) Comité contral
industriel de Belgigue : Liste des Etablissements industriels affiléds ; and () Annuaire
da Commerce et de I'Industrie de Beloigue.

A survey of the historical aspects of Kempen industrial development is
M. Hennquer, Lg Campine iudustrielle {Broxelles, 1924).

Chapter VII

Roads

Summary statistics are available in the Anuaire  Statistique, Detailed
unpublished figures were supphied by the Institut National de Statistigue from the
Direction générale des Routes of the Ministére des Comsmunications,

Detailed information about the roads in Genk, including access to manuscripe
maps, was afforded by the Technizh Diensr of that commupe,

Railways :

A historical summary of the development of the Belgian railway system in
general is given by F. von Roll, Enzyllopadie des Eisenbahnwesens, vol. 1I
(Berlin, 1or2) ; L. Avakian, * Le Rythme de Dévelappement des Voics
ferrdes en Belgique de 1835 4 1935," in Bulletin de ' Institus de Recherches deone-
migues, vol. VI (Louvain, 1935-6) ; and 1. Lamalle, Histoire des Chemins der
Fer belges (Bruxelles, 1043),

Detailed information concerning the transport of coal by rail from Eisden
and from Wintershy collieries was supplied by the 8.4, des Charbonnages de
Limbourg-Meuse and by the S.A. des Charbannages Winterslag Iespectively.

Waferways

Historical summaries of the development of the Belgian waterway system in
general is given by O, Teubert, Die Binnenschiffahre :  Ein Handbuch fiir alle
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Beteiligten, Part II (Leipzig, 1932) and by Y. Urbain, *La Formation du
Reseau des Voies navigables en Belgique,” in Bulletin de ' Institut de Recherches
économiques, vol. IX p. 273 (Louvain, 1038-9).

Statistical information is contained in the Annales des Travawx Publics de
Belgigue :  Mouvement de la Navigation intérienre (Bruxelles). Detailed
unpublished statistics were supplied by the Institut National de Statistique, from
the Direction générale des Voies navigables of the Ministére des Communications.

The construction of the Albert Canal is described fully by A. Delmer, Le
Canal Albert (Liége, 1939). ‘This comprises one volume of text and another of
nineteen sheets of maps, including four sheets which cover the canal on a scale
of 1 : 100,000.

An interesting general survey of the location of Belgian industry relative to
the navigable waterways is by A. Delmer, *“ I’Influence des Voies navigables
sur la Localization de 'Industrie belge,” in Bulletin de la Société belge d'Etudes
gographigues, vol. VI, pp. 40-6 (1936). Detailed information concerning the
shipment of coal from the Eisden colliery was supplied by the S.A4. des
Charbonnages de Limbourg-Meuse, while information concerning the operation
of the Genk coal port was supplied by the Sociéeé du Port Charbonnier de Genck
S.A.

Chapter VIII

Statistics referring to the early years of the kingdom are contained in
Documents Statistiques sur le Royaume (1832 & 1841) and Documents Statistiques
de 1857 4 1869,

Very useful summary figures are contained in the volumes of the Anuuaire
Statistique de la Belgique et du Congo belge since 1870.

Detailed population statistics are given in the volumes of the Recensement
général de ln Population. 'The first census was made in 1846 and repeated every
ten years until 1876 ; it was then decided to change the censal date to the exact
decade, and censuses have been made since 1880 at ten-yearly intervals, the last
being in 1930.

Annual estimates of the populadon are published by the Ministére des Affaires
Etonomiques for 31 December of each year in the official Moniteur Belge
(Belgisch Staatsblad) during the succeeding year, as Relevé official du Chiffre de la
Population du Royaume. The latest available of these estimates at the time of
writing relates to 1945, published on 4 Auvgust, 1946. The retumns of registra-
tons of births, deaths, arrivals and departures in each commune are used to
revise the last census returns. A full census was to have been held in 1940, but
was abandoned because of the German occupation.  The next was to be held
in 1948.
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Statistics relating to foreigners in Belgium, apart from the various censuscs,
are given in Statistigue des Etrangers @ au jo juin and ‘au 1§ septembre 1939,
published by the Office Central de Statistigue.

Detailed unpublished information about the distribution of population in
Genk commune was supplied by the Technisch Dienst of the commune.

The most rccent general survey of the population of Belgium 15 by C.
Mertens, La Répartition de la Population sur le Territoire Belge : Etude de Dimo-
graphie Sociale (published by the Sociité ' Erudes Morales, Sociales et Juridigues,
Louvain et Bruxelles, 1947).  Apart from a most interesting study of the popu-
Jation of Belginm as 2 whole, based on the 1930 census, there is a short summary
account of the population of the Kempen in part IT of the book, which deals
with * Aspects Economiques et Sociaux.”

Two articles which deal with the population of Belgium as a whole are by
H. M. Kendall, ** A Survey of Population Changes in Belgium,” in Anwals o
the Association of American Geographers, vol. XXVIII, pp. 145-64 {Lancaster,
Pa., 1938) and V. Fallon, * La Population belge,” in Population, vol. I, pp.
65-72 (London, 1933).

A most valuable study of rural sertlement in Belgiom is M. A. Lefevre,
L' Habitat rurale en Belgique (Liége, 1925).

An account of settlement in the coal basin area is by L. Mouchamps,
“ L'Habitat dans le Bassin houiller de Campine,” in Bulletin de la Sociét royale
de Géographie & Anvers, vol. LI, Part 1, pp. thg-217 (Anvers, 1931). Informa-
tion concerning the seetlement of La Colonie was supplied by the commune of
Lommel, and the commune of Genk rendered available not only unpublished
statistical material but also several manuscript maps.
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AA R 34, 44

Aachen, 161

Aarschot, 145, 165 (fig.), 191 (fig.),
197, 213, 216

Aartselaar, 68

Achel, 59, 72, 80, 223 (fig.), 224, 227.

Administrative upits, 2-s, 6 (fig.),
7 (fig.)

Afforestation, 93106

Agglomeration of settlement, 216-19

Aggradational flood plains, 10-14 {and
fig.)

Agricultural labour, 83-3, 201, 203-§

Agriculture, 53-92

Agrosiis, 42

Albert Canal, 25, 35, 124, 136, 145, 166,
169, 173, 174, 178-85 passim (and
figs.)

Alder, 44, 103

Allotments, 79-81

Alluvial fan, 11-14 (and fig.)

Alluvium, 14

André Dumont colliery, see Water-
schei colliery

Antwerp, city, 3 (fig.), 7 (fig.), 62, 64,
134, 159, 161, 162, 165 {fig.), 169,
171,173, 174-6, 77, 178, 191 (fig.},
196, 201, 207, 212, 215, 216

Antwerpen, arrondissement, 6 (fig.), 46,
47, 84, 94, 201, 202, 203 (fig.)

Anrwerpen, province, 2, §, 6 (fig.), 46,
47, 58, 59, 63, 67, 83, 84, B3, 87,
94, 101, 102, 103, 104, 134, 137,
138, 139, 140, 141, 160, 161, 162,
103, 196, 201, 202, 205, 207

Anrwerpsche Kempen, 19-20

Arable farming, 75-81

Arable land, 605 (and figs.), 88

Arza, of Kempen, 2

Arendonk, 72, 153

Arrondissements, 2, 6 (fig.) 3 see under
specific names

\rienic products, 152

Armificial drainage, 35

Armsan industry, 135

4%, 98, 165 (fig.), 211, 212, 221,

3=1.4fig.), 22

24§

BALEN, 72, 143, 154, 180, 101 (fig.), 214
Basement rocks, 5—7

Beech, 103

Beek, 214

Beerse, 52, 152, 156, 158, 177,178, 180
Bekkevoort, 99

Bell-heather, 41

Berchsem, 64, 135, 158

Bergen, 21, 25

Bergerhout, 225

Beringen, 63, 191 (fg.}, 199; coal
port, 17880
Beringen-Koersel  colliery, 109-32

passim, 188

Berkenbosch housing-estate, 212

Beverloo, 100, 174, 180, 2I1

Beverloo Branch Canal, 72, 73 (fig.),
111 {fig.), 150, 173~4, 178, 180,
183, 225

Beverloo camp, 212

Bilberry, 40

Bilzen, 12, 165 (fig.), 191 (fig.)

Binne Heide, 8o

Birch, 37, 42, 43, 102—4

Birth-rate, 205-6

Blankets, manufacture, 133, 145

Blue moor grass, 44

Bocholt, 12; 63, 64, 72, 171, 181, 220

Bocholt-Herentals Canal, see Herentals-
Bocholt Canal

Boerenbond, 77, 82

Bog, 43-3

Boorsheim, 181

Borgerhout, 63

Borgraave Water, 35§

Borings, at collieties, 109, I1I, 116-17

Boschbeek, 21, 26, 31, 33, 221

Boundaries, administrative, 2, 3, §, 6
(fig.), 7 (fig.)

Bouwelschebeek, 220

Boxberg, 25

Brabant province, 6 (fig.), 162, 163

Bracken fern, 42

Brecht, 48, 220, 222 (fig.)

Bree, 72, 162, 165 (fig.), 181, 191
(fig.), 220, 221, 222 (fig.)

Bret, 198, 199 (fig.)

Breweries, 135, 144
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Brick-works, 135, 140, 144, 145, 156-B
{and fig.)

Briegden, 177, 180

Briegden-Neerharen Branch  Canal,
177

Broechem, 135

Broom, 41, 55, 56. 57

Buckwheat, 76, 88

Buurtspoorwegen, see Railways, light

CADASTRAL SURVEYS, 3, 49

Cadmium refining, 151

Calluna vulgaris, 36-45 passim

Calwes, 823

Cambro-Silurian rocks, 6, 14

Campine brabangonne, 3, (fig.)

Canals, 16885 (and figs.), and see nnder
specific names

Capital, industrial, 112, 136-7

Cuarex, 44

Cattle, 64, 81-3, 92

Cement works, 144, 158

Cereals, 7581 passin, 88

Chalk, 8

Changes of population, 201-12

Chemical works, 135, 136, 137, 13%,

T40, 141, 144, 145, I5I-3, 226

Cheins de Fer Vieinaux, see Railways,
light

Cigar making, 144, 145

Cités ouvrires, see Housing-estates

Cladonia, 41

Clay pits, 34, 156, 157 (fig.)

Clothing industry, 140, 145

Coalfield, 107-32

Coal Measures, 14, £07-32 passitn

Coal transport, 124-5, 179-80, 184-5,
1889

Cobalt refining, 152

Coking coal, 107, 119

Collieries, go—2, 110 (fig.), 113 (fig.)
114-32 passini, 179-80, 188-9, and
see under specific names

Colliery workers, 125-30 (and fig.),
140, 208-09, 212

Colonie, La, 59, 223 (hg.), 227

Colony settlements, 226

Commission Beuckaerf, 175

Commanes, 2, 3, 5, 7 (f1g.), and see under
specific names

Communications, I159-0¢

Companies, colliery, 110-11 (fig.),
112-32 passim, and see wnder indivi=
dual collieries ;  industrial, 147-8
(figs.), and see wunder individual
industries

Concentration of settlement, 216-19

Concessions, coalfield, 110-14 (and
figs.}, 131-2

Condroe, 11

Céne, alluvial, 11-14 (2nd fig.)

Congélation, 115-17

Coniferous woodland, 101, 104-6;
see alse Plantations

Co-operation, agricultural, 82-3

Copper refining, 152

Copper sulphate, 151, 152

Corsican pine, 104

Cows, 81-3

Cretaceous rocks, I4

Czechs, in Limburg, 128, 208, 209

D AALGRIMEIE, 26

Dalder Heide, 45

Death-rate, 2056

Deciduous woodland, 101—4

Degradational flood plains, To-14 (and
fig.)

Demer, R., 2, 14, 21, 22-6, 33, 35, 66,
75, 168

Deri-gras coal, 119

Depositional flood plains, 10-14 (and
fig.)

Deschampsia flexuosa, 42

Desschel, 72, 73 (fig.), 105 {Aig.), 174,
180

Desschel-Tumhout-Schoten Canal, 142
(fig.)» 34, 73 (fig.), 142 (fig.), 144,
149 (fig.}, 152, 156, 158, 174, 177,
178, 181, 182, 183, 101, 2II

Deurne, 63

Devonian slates, 14

Diamond-cutting industry, 144

Diepenbeek, 127

Diest, 8, 145, 161, 165 (Aig.), 191 (fig.),
197, 216

Diestian hills, 8, 23 (and fig.), 20

Diestian sands, 8

Dilsen, 128

Dilsener Bosch, 97

Dispersion of settlement, 216-19

Distilleries, £35, I44, 145
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Distribution of population, 196-216
Diomaine dgricole, §o-fin

Domestic mdustries, 133, I35, 138
Dol 33,

Donderslagsche Heide, 45

Dok, 67, 68

Dorpbeek, 92

Blorper Heide, 42, 150, 154
Ditainage, natural, 3g-15 {and fAgs.)
Dirie Beuken Baosch, 0y

Drift deposits, 8

Dirijhoven, 198, 199 (fig.)

Dufel, 145, 181

Dunes, 1, 15-19 (and fig.)

Dutch, in Limburg, 128, 208

Dyle, R, 2, 35

EDGe, mateau, 226 (and figs.)

Eelen, 73, 100, 128

Eigenbilzen, 13, 25

Eil:u:l:rg:.t. aah

Eisden, 65, 72, 113, 158, 180, 191 {fig.),
20, 111, 212, 314

Eisden collicry, 1o0-32 pasiim, 159

Ekeren, 63, 64

Eksel, 63

Ellikom, 221

Emigration, 2067

Eocene rocks, 8-g (and fig), 13

Erica cinerea, 41

Eriga fetralix, 41, 45

Erosional Aood plains, Loty (and fig.)

Erosion edge, 25

Escaut, B, ser Schelde, 1.

Esschen, 7 (fig.), 6, 88

Establishtnents, industrial, 1 340

Explosives fhetories, 13, 45, 153=4

Extent, of Kempen region, 1—, 3 (.},
o {fig.)

Ezzart, 223 (fig.), 224

FACTORIES, 113-358 passin
Fan, alluvial, 11-14 (and fig.), 21, 22
E::m.tis,]m:ph de, 30, 54
ST gz

Fonon, of dunes, 17, 19
Fooders Clav, 8

Forex coai 119

Foodeg, 31

Food plaies, ¥0-14 (and fig.)
Hoormilk, 135, 144, 145
Hevial complexes, 11

Fodder-beet, 764 pressin, B
Foreigners in Kempen, 128-g, 307-9
Foundries, zinc, 147-51

Freight, canal, 1805 railway, 188-g
French, in Limburg, 208
Fruit-growinig, 75-81 passin, 58

Fuel righs, 3

* Furrow,” Demer, 23-3, 25,13

(GEBERGTE, 225

Geel, 5, 7 (fg.), 52, 72, 88, 162, 165
{fig.), tor (Ag.), 21, 220

Gelatine mutnufacture, 144

Gelieren, 198, 199 (Gg.)

Gelieten Heide, g1

Genenpas, 225

Genista anglica, 41 ; -pilosa, 41

Genk : Agriculture, 656, 75, 82, 88,
89-92 (and fig.) ; area, 3, 5, 7 {fig.),
90; coal port, 124, 176, 179-80,
188 ; collieries, see under specific
manies;  general, 13 (g, 17, 18,
25 3451 heathlands, 14, 17, 14,
20 (fig.), 22 (fig.), 42, 43, 45, 48,
dg-g2 (and hg), 1146 : liousing~
estates, 01, 237-31 (and figs.) 3 Tind
utilization, S-92 (ind fg.) ; lighy
railways, 194 {fig.), 195; planta-
tions, 89-9z (and fig.), 90 ; popu~
lation, g, 123, 126 (fig.), 127, 128,
1985 (and fig.}, 208, 211, 212, 214,
25, 217, 218 (Ag), 219, z21;
railwiys, 187, 189, 191, roads,
1658 (and fig.), 199 (fig.) ; water-
ways, soe Albert Canal

Geology, 5-14

Germans, in Limburg, 208

Glass works, 137, 140, 141, 143, 145.
154-6

Goats, 81, 83, g2

Gompel, 137, 141, 143, 155, 181

Gooren, 34

Gorse, 40, 41

Gras coal, 119

Grass heath, 42

Grassland, 65-75 (and figs.)

Groot-industrie, 138—9

Groote-Nethe, R.., 29, 33, 35, 06, 67,
86, 200

Groot-Kaliebeek, 29

Gruitrode, 48, 51, 72, 97, 99, 200, 214
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Haaceporw Heide, 40
Hageland, 3 (fig.)
Hainaut province, 6 (fig.), 162, 163
Halen, 191 (fig.)
Hamont, 7z, 165 (fig.)
Hasselt, arrondisseinent, 6 (fig.), 46, 47,
48, 84, 04, 128, 201, 202, 203 (fig.)
Hasselt Branch Canal, 174, 170
Hasselt, commune and town, 7 (fig.).
127, 156, 161, 162, 165 (fig.), 178,
179, 180, 191 (fig.), 197, 213, 215,
216, 221, 222 {fig.)
Hazel, 103
Heathlands, 1, 4 (fig.), 15, 36-52 (and
figs.), 68, 70, 89-92, 93, 99 (and
figs.), 103, 106, 116 and passin
Hechtel, 47, 51, 52, 165 (fig.)
Heide, see under specific name
Heide (hamlet in Genk commune),
198, 199 (fig.)
Heist-op-den-Berg, 29, 219
Helchteren, 25, 191 (fig.), 200
Helchteren-Zolder colliery,
passim, 180, 188, 212
Helderbeek, 200
Herderen, 12
Herentals, 135, 145, 154, 162, 165 (fig.),
177, 180, 101 (fig.), 220
Herentals-Bocholt Canal, 73 (fig.), 74
(fig.), 75, 8o, 143, 130, 155, 181,
183, 184, 189, 220, 225 (fig.)
Herentout, 200
Herk-de-5tad, 191 (fig.)
Hersselt, 210
Herve, 11
Heshaye, 2,6
Heasden, 211, 212, 221
Hothwmooren, 44
Tloeselt, 111
Hoever Heide, 42
Holdings, 85—7
Holocens rocks; 14
Heog Maitheide, 150, 174
Hoogstraaten, 199, 220, 223 (fig.), 224
Hoogreen, 44 : ‘
Horbeam, 103
Horses, 81-3, 92
Hostart, 198, 199 (fig.)

109-32

Housing-cstates, 90, 9o-1, 113 (fig.),
114,115, 149 {fig.), 152, 212, 227-31

(and figs.)

INDEX

Houthalen, 3, 7 (fig.}, 23, 51, 52, 165
(fig.), 209, 214, 221

Houthalenberg Heide, 114

Houthalen colliery, 109-32 passin, 179,
188

Houtmolensche Heide, 150

Huick Ven, 34

Hungarian {abour, at collieries, 128

IMMIGRATION, 128-30, 206—7

Industrial labour, 2045

Industry, 13358

Internal movements of population,
206-7

Trrigation, 67, 70—5 (and figs.), 801,
91-2

Italian agreement, 129

Italian labour, at collieries, 128, 129,
130, 208, 209

Iregem, 86.

JucosLavs, in Limburg, 128, 208, 209
Juliana Canal (Neths.), 169
Juniper, 41

Karmrrour, 7 (fig.), 220
Kamerloo, 198, 199 (fig.)
Karrestater Heide, 42
Kattevenne, 198, 199 (fig.)
Kaulille, 25, 72, 153, 181, 220
Kessel, 111
Kijlen, 198, 199 (fig.)
Kleine-Nethe, R., 29, 33, 15, 66, 67,
200
Klein-industrie, 1339
Yoens, 63, 209, 214, 221
Yontdy, 186
Kiimmer, Ulrich, 70, 73
Kwaadmechelen, 153, 177, 180, 191
{fig.)
Kwaadmechelen-Desschel Canal, 73
(g.), 111 (fig.), 174, 181, 183

LAB_OUR. agricultural, 83-5, 201, 203-4;
. industnal, 133-58 passint, 204-5
Lace, 135, 144

Lﬂkﬁs, 33-3

Lanaken, 11, 12, 97, 111, 181
Landbouwdomein, 50-60
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Landes, les, 54

Land utilization, in Genk, 8g—g2

Langenberg, 25, 20

Langerloo, 198, 199 (fig.)

Lang Water, 35

Lanklaar, z5, 95, 97, 128, 200, 211, 212

Lanklaarder Bosch, 97

Lazarijeberg, 25

Leaching, 14

Lead refining, 151

Leather industry, 140, 144, 145

Leopoldsburg, 36, 51, 52, 69, 100, 174,
211, 212, 214, 221

Leuven, arrondissement, 6 (fig.)

Leuven, commune, 165 (fig.}, 191 (fig.)

Lichens, 41

Lichtaart, 69

Liége, city, 149, 154, 171, 173, 1746,
177, 178, 180

Liége, province, 6 (fig.), 162, 163

Lier, 135, 145, 161, 165 (fig.), 181, 191
{(fig.}), 196, 213, 216

Liereman Moer, 44

Light railways, see Railways, light

Lill, 225

Limburg, Dutch, z, 108-g

Limburg, province, z, 6 (fig.}), 46, 47,
585 59, 651 67! 83, 84, 83, 87! 94, 101,

102, 103, 104, 128, 134, I35, 137,

138, 139, 140, 141, 144, 160, 161,
162, 193, 106, 201, 202, 204, 205,
2006, 207, 208, 209, 213, 216

Limburgsche Kempen, 19-20, 48

Linen, 1335, 143

Ling, 36—45 passin

Livestock, 81-8, 92

Lixhe, 180

Loenhout, 67, 69, 220

Lommel, 3, 5, 7 (fig.), 15, 48, 51, 52,
63, 72, 80, 88, 136, 150, 155, 165
(fig.}, 181, 189, 200, 211, 214, 220,
2246 {and fig.}

Loozen, 173

Lower Carboniferous rocks, 14

Lower Pliccene sands, 3-9

Lubbeek, 7 (fig.), 88

Lucerne, 78, 79, 38

Luif Goor, 44

Lummen, 65, 69

Luxembourg province, 6 (fig.), 162,
163

MaaSEIR, arrondissernent, 5,6 {fig.), 46,
47, 48, s1, 83, 84, 04, 07, 123, 196,
200, 201, 202, 203 (fig.), 206

Maaseik, commune and town, s, 12,
127, 128, 156, 162, 165 (fhig.), 191
{fig.), 193 (fig.), 200, =215, 22I,
222 (fig.)

Muaastricht, 12, 25, 161, 165 (fig.), 171,
191 (fig.)

Maastricht-'s  Hertogenbosch Canal,
see Zuid-Willems Canal

Maat, De, 75

Maigre coal, 119, 125

Mark, R.., 199

Market-gardening, 75-81 passim, 88

Marketing, of coal, 124-5

Marine transgressions, §

Marsh, 21

Mechelen, arrondisseiment, 6 (fig.), 46,
47, 84, 94, 202, 203 (fig.)

Mechelen, commune (Meuse valley), s,
7 {fig.), 128

Mechelen (Malines}, 7 (fig.), 62, 64,
143, 161, 165 (fig.), 191 (fig.), 196

Mechelsche Heide, 41

Meer, 156

Meergoor, 34

Meerhout, 222 (fig.}, 224, 225

Meerle, 7 (fig.), 88

Meeuwen, 3, 7 (fig.), 221

Meiberg, 225

Melle, 70

Merksem, 63, 64, 180

Merksplas, 69, 99

Mesozoic rocks, 8, 14

Metallurgical refineries, 130, £33, 136,
137, 139, 140, 144, 145, 147-52 (and
figs.), 225, 226, 227

Meuse, R., 9-14 (and fig.), 25, 26, 33,
160

Meuse-Scheldt Junction Canal, 71, 72,
168, 171-3 (and fig.}, 176, 227

Migration, 206-7

Milk production, 64, 82-3

Miners, 12531 (and fig.)

Miocene rocks, 8-9 (and fig.)

Mixed heath, 41-2

Moeren, 44

Mol, 5, 7 (fig.), 36, 72, 97, 99, 137, 141,
143, 144-3, 155, 156, 180, 191 (fig.),
214



250 INDEX

Molenbeek, 220, 221 Parcellewment, 80 (fig.}), 81
Molen Heide, 40 Pasture, 65-75 (and figs.), 92
Molinia coerulea, 44 Peat, 14, 15, 36, 44-5
Monsin port, 178 Peel (Neths.), 12, 33
Mortsel, 61, 64 Phragmites, 44
Mosses, 41 Physical background, 1-35
Pigs, 81, 83, 02
NaAmur PROVINCE, 6 (fig.), 162, 163 Pine, 104-6
Narrow-gauge railways, 185, 190 (fig.), Pinus sylvestris, 104-6
1915 (and figs.) ) Place-name elements, 37-8 (and fig.)
Natural increase of population, 205-6 Plain, Kempen, 1926 (and figs.)
Neerharen, 12, 25 Plantations, 95-106
Neeroeteren, 12, 2%, 26, 72, 177, 181, Plateau, Kempen, 19-26 (and figs.)
2l Playing cards, manufacture, 143
Neerpelt, 15, 72, 156, 165 {fig.), 177, Pliocene rocks, 8-9 {and fig.), 14, 29
181, 191 {fig.), 211, 220 Plokrooie, 214
Nel:l;e, R., 14, 26, 33, 35, 75, 168, 181, Podsol soils, 14
183 les. in Li
Newer Tertiary rocks, 8-9 {and fig.) ggﬁ?{rﬁﬁ;’m Rl B 2R
Niel-bei-Asch, 48, 99 Poppel, 48, 51, 63, 65, 101 (fig.)
North Brabant (Neths.), 2 Population, 196-232
Nuclean_ad villages, 221 Ports, canal, 17782
MNucleation of settlement, 216-19 Postel, 72
OAK, 102-4 Potatoesl, 26, 77, 78, 79, B8
Oak-birch heath, 423 Pottery industry, 140

QOats, 76, 78, 79, 88 Prairies, 65

: . Prés, 65
G ) ~18), o) B

Occtpation, German, (914718 D Of Gy cocks, 6,9 (i)
Older Tertiary rocks, 8-9 (and fig.) Provinces, Belgxan, 6 (fig.), and see
Oligocene rocks, 8-9 (and fig.}, 14 under specific awmies
Olmen, 66 Pulderbosch, 99, 220
Qolen, 1316, 145, 151, I52, 181
Qosterloo, 181 QUARRIES, 140

Qostmalle, 162, 165 (fig.), 191 (fig.), Quaternary deposits, 9-14 {(and fig.}

193 (fig.), 220
Oost-Vlaand ince, 6 (fig.),
ost-Vlaanderen province (fig.) RADIUM REFINING, 152

ALY R UNY :
Oppiddoedk, 211, 212 et
Opgrimbie, 200 tight, 185, 190 (fig), 191-5 (and
Opitter, 12, 25, 63, 72 figs.} ; main-line, 179, 185-91 (and
Oplinter, 64 figs.)
Opoeteren, 51, 64, 221 Rainfall, 36-7
Organization, industrial, 138—41 Ravels, T2 97 99, 177, 181
QOud-Turnhout, 52, 200 Rebords d’érosion, 25
Qutput of coal, 119-23 (and figs.) Recent deposits, 914
Overpelt, 3, 7 (fig.), 72, 136, 150, 181, Reconstruction, (post-1918), 135-7;
101 (fig.), 211, 214, 220 (post-1944), 141-3
Région anversoise, 2, 3 (fig.)
PAPENBURG, 226 Rekem, 97, 99
Paper industry, 140, 143, 144 Relief, 18 (fig.), 19-29 (and figs.)

“Pan,” iron, 1, 14-15, 33, 106 Rents, miners’, 130-1
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Reppel, 151, 152, 220

Reserves, coal, 111-12

Reserves, State, 110 (fig.}, 112

Retie, 72, 222 (Ag.)

Rhine, R.., o010

Rijkevorsel, 211

Rivers, 20-35 (and figs.} ; navigable,
168-85, and see under specific names

Rooads, 160-7 (and figs.)

Rocks, 5-14

Roeren, 72

Roode Goor, 44

Roolaarde, 225

Root-crops, 75-81 passin, 88

Rotation systems, 77-9

Rotem, 72, 150-1, 180, 220

Route de Hasselt, 165

Raupel, R., 2, 168, 169

Rural population, 215-16

Rural settlement, 216-32

Rye, 76-81 passint, 88

SAMBRE-MEUSE COALFIELD,
passin, 135§

Sands, 8-19 passim

Scheldt, R.., 2, 9-10, 33, 168

Schoten, 97, 180

Scots pine, 104-6

Seeding of pastures, 70

Settlement, 106-232 passin

*s-Gravenwezel, 97

Shaft-freezing, 115-17

Shafts, colliery, rig-18

Shapes, of communes, 3, 7 (fig.)

Sheep, 37, 39, 81-2, 92

Silver birch, 37, 42, 43, 1024

Silver refining, 151

Sinking of shafts, 114-18

Sint-Benedict monastery, 59, 80, 227

Sint-Huibrechts-Lille, 51, 64, 72, 74
(fig.), 177, 181

5t. Job-in-"t-Goor, 99

Sint-Lenaarts, 99, 156 (fig.), 177, 181

Sint-Martensberg hills, 17

Sint-Truiden, 36, 127, 191 (fig.)

Sledderloo, 198, 199 (fig.)

Small-holdings, 79-81, 85~7, g1-2

Smeermaas, 171

Social services, colliery, 230

Soetebeek, 214

Soft woods, 93-106

107-32

Soils, 14-15

Spelter, zine, 147-51

Sphagnum, 45

* Spider-web » villages, 2243
Stamproy (Neths.), 12

Stiemerbeek, 21, 31, 34, 01, 92, 219, 221
Stockhemder Bosch, 97

Stokkem, 200

Stokrooie, 210

Streams, 29-35 (and figs.}
Street-villages, 224

Structure, 5-14

Sugar-refining, 135

Sulphuric acid, 151, 153

Surfaces, road, 165, 166 (fig.), 167-8

TAILELIS COMPOSES, 103

Taillis sitmples, 103

Temperatutre, 36

Terboke, 198, 199 (fig.)

Terraces, Meuse, 10~14 (and fig.)

Tertiary rocks, 8—¢ {and fig.)

Tervansche Heide, 114

Tessenderloo, 136, 141, 152

Textile mills, 135, 140, 143, 145

Thielen, 63

Tienen, 191 (fig.)

Timber industry, 140, 144

Tobacco manufacture, 135, 145

Tongeren, arrondisserment, 6 (fig.), 46,
47, 84, 94, 128, 202, 203 (fig.), 206

Tongeren, commune, 12, 191 (fig.}

Tongerloo, 51, 65, 177, 181, 210, 221

Towns, 196-232 passim ; see also under
specific names

Tracks, 163, 165

Trafhie, canal, 1803

Transport, 159-95

Tremeloo, 127

Tuinwifk, see Housing-estates

Turnhout, arrondissentent, 6 (fig.), 46,
47, 48, 51, 84, 94, 97, 202, 203 (fig.),
200

Turnhout Branch Canal, 72

Tumhout, commune and town, 7
fig.}), 52, 127, 135, 142 (fig.), 1434,
156, 157 (fig.), 158, 161, 162, 165
(fig.}, 177, 178-9, 181, 191 {fig.),
195, 196, 200, 214, 21§

Turnhout-Schoten Canal see Desschel-
Turnhout-Schoten Canal
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UNDERGROUND WORKINGS at collieries,
i18-19

Unemployment, 200

Upper Carboniferous rocks, 7, 14

Uranium refining, 152

Urban population, 215=16

VaALBEEE, 64

Valdbeek, 23

Veal production, 64, 82-3

Vegembles, 75-B1 passin, 83, 91

Vonren, 34, 44, 220

Venlo, 12

Wiersel, 169, 180

Villages, 106-232 passim ; see alsa inder
spectfic pames

Fitles, 213

Visé, 1o

Vlasberg, 24 (fig), 25

Vimmeren, 111

Voort, 114, 212

Vronhoven, 12

Vucht, 7 (fg.), 128

Vuchterbosch Heide, 5. 114

Waar, B, 10

Wa miming, 130-1

Walloon miners, 125

Warmbeck, 74, 81

Water meadows, 67

Waterschei, 21, 31, 89 (fig.), 99 62,
195, 198, 23831 (and fig:);
collicry, 100-32 passim, 179, 194
(fig.), 228 {and fig.)

Watershed, Kempen, 21, 26, 11-3

Water-supply, 92, 230

Witerways, 168-85 (and figs.)

Weelde, 66

Weyerkensche Bergen, 226

Wellen, 7 (fig.), 83

Westerloo, 59

West-Vlaanderen province, 6 (fig.),
1fiz, 163

Wer Heath, 43-5

Wheat, 76-81 passm, B3

Whins, 41

Wijkmaal, 191 (fig.)

Wiishagen, §1, 63, 65, 200, 214

Wilhelmina Canal {Meths.), 33

Willow, 103

Wilrijk, 64

Wimpbeek, 220

Winterslag, 8o (fig), po, 108, 22831
{and fig.) ; colliery, 100-32 passim,
179, 1o, 104 (fig.]), 224 (and fig)

Wommelgem, 7 (fig.). B8

Wao » 37+ 93106

Waorkers, agricultural, 83-5 3 colliery,
140 ; industrial, 133-38 passm

Wortel, 210

Wuustwerel, 220, 224

YIELDS OF CROPS, 78-9

ZanD VEn HeEpe, 14

Zeer groote indusirie, 138-0

Zinc works, 135, 137, 143, 147-51 (and
fig.). 225, 236, 237

Zoerle-Parwijs, 62, 198-9

Zolder, 1780, 180, 200, 214, 221

Zonhowen, 127, 101 (fg.), 231

Zonhoven Heide, 4o, 91, 188

Zwiden, 109

Zuid-Willesis Canal, 25, 26, 33, 71, 72,
74 {fig:), 75, 08 {fig.), 113 (fig.), 113
fig.), 150, 16g-71 (and fig.), 173,
176, 178, 181, 183, 144, 189, 220

Zwartheek, 190, 200

Zwartberg, 89 (fig.), 9o, 195, 228-31
fand fig.) ; colliery, To0-32 passim,
170, 194 (fig.), 228 (and fig.)

Zywifnvifl, see Housitig-estates



