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We visited localities in

²ŀƭƭƻƴƛŀ Χ

Χ ŦƛƴƛǎƘƛƴƎ ƛƴ .ǊǳǎǎŜƭǎ



Based in Namur, we visited the areas below to localities in Palaeozoicrocks:

Å The central industrial belt, which, with coal, limestone and iron ore resources, fuelled an industrial 
revolution parallel to our own.

Å The Condrozand the Famenne, between the industrial belt and the Ardenneto the south.

Å The northern Ardenne.

Å Finishing at the Museum of Natural Sciences in Brussels.

Use of geographic information of the Belgian Federal Government bodies in this presentation:
Extract from the Terms of Use of [its] geo.be website

Unless otherwise specified, [the author] is entitled, as a user, to consult and to print (A4 format) 
the data from geo.be, save as a bookmark or send the site as a link to third parties, without prior 
authorization, for private purposes, for non-lucrative or non-commercial uses, for educational or 
scientific purposes, providing the source as follows: © 2017 NGI geo.be. 
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Simplified Geological Map of Belgium

Yanset al., 2009, from the Geological Survey of Belgium

Synclinorium / anticlinorium = a regional 
syncline / anticline with secondary foldsExtends into

eastern France

LUXEMBOURG

The Brabant Massif of mainly 
lower Palaeozoicrocks 
continues into England and 
Wales under East Anglia, 
London and the Midlands.



Key geological features of Belgium (with emphasis on the Palaeozoicof Wallonia)

Å .ŜƭƎƛǳƳΩǎ ƎŜƻƭƻƎȅ ǊŀƴƎŜǎ ŦǊƻƳ [ƻǿŜǊ Palaeozoicto Holocene within its 30,500 km2 area.
Å Excepting the Quaternary cover, the outcrops can be divided into two large areas:

Å The northern part with mostly Cenozoic deposits (<66 Ma) ςmainly marine and unconsolidated sediments
Å The southern part with mostly Palaeozoic(>252 Ma) sedimentary rocks, strongly deformed in the latest Carboniferous by 

the Variscanorogeny.
Å In the southern part, younger rocks occur around Mons (Mesozoic and Cenozoic), Liège (Cretaceous) and Arlon in the far south 

(Jurassic and Triassic). However, only the Palaeozoicgeology within the scope of this presentation is summarisedbelow.

Å Lower Palaeozoicrocks (Cambrian-Silurian) occur in:
Å The Stavelot, Rocroi, Serpontand Givonneinliers in the Ardenne
Å The Condrozinlier just south of Namur
Å Valley bottoms in the Brabant Massif.

Å These rocks were deformed in the Avalonia*-Baltica-Laurentia collisions of late Ordovician to early Devonian time, causing the 
Caledonian orogenic phases. Igneous rocks (some volcanic) occur in parts of the Brabant massif and to a lesser extent in the 
other inliers. Thrust sheets and folds occur in the Ardenneinliers, but the Brabant Massif appears to have been detached and 
moved a short distance and its rocks highly folded.

Å Upper Palaeozoicrocks (Devonian, Carboniferous and Permian) rest unconformably on the Lower Palaeozoicbasement. 
Å They feature several structural units caused by the Variscanorogeny. The northern border of the Variscanbelt (i.e., the Front) 

runs through Belgium, where the affected rocks form the Rhenohercynianfold-and-thrust Zone (RHZ). North of the Variscan
ŦǊƻƴǘΣ ǘƘŜ .Ǌŀōŀƴǘ aŀǎǎƛŦ όǇŀǊǘ ƻŦ ǘƘŜ ΨhƭŘ wŜŘ {ŀƴŘǎǘƻƴŜ ŎƻƴǘƛƴŜƴǘΩύ ǿŀǎ ǳƴŀŦŦŜŎǘŜŘΦ ¢ƘŜ wI½ ŜƴŎƻƳǇŀǎǎŜǎ Ƴŀƛƴƭȅ ƳŀǊƛƴŜ ƻǊ 
coastal sediments deposited in the Rhenohercyniansea beyond which lay the Variscanbelts of central Europe. Continued

*Belgium belonged to Avalonia (as does the S. British Isles) which separated and drifted away from the southern hemisphere continent of Gondwana in the Ordovician. Avalonia collided with 
Baltica(Fennoscandinavia, European Russia) and both collided with Laurentia (N. America) leading respectively to the Ardenneand Brabant phases of the Caledonian orogeny in Belgium.



Key geological features of Belgium (with emphasis on the Palaeozoicof Wallonia)

Å Upper Palaeozoic(continued). In the Lower Devonian, sandstones, shales and conglomerates were deposited in the Rheic
Ocean from the Old Red Sandstone (ORS) continent. They occur in the High Ardenne, with some of the shales altered to slates.

Å The Middle Devonian saw a rise in sea level with the coast receding to the Brabant Massif. There was a dramatic increase in 
carbonate deposition on a vast platform which grew off the coast of the ORS continent, which itself continued to supply 
increasing volumes of detritus. Carbonate deposition was probably related to a warmer climate with the area now between 
the equator and the southern Tropic.

Å The Upper Devonian saw a further rise in sea level and the growth of another carbonate platform north of the previous one. 
Carbonate mounds grew as build-ups of initially limestone with sponges, then becoming enriched with crinoids and corals and 
finally in calcified sponges and cyanobacteria. A fall in sea level in the latest Devonian resulted in the ORS continent coastline 
readvancing and the burial of the limestones in detrital sandstones and shales.

Å The Carboniferousin Belgium is traditionally subdivided into the Dinantian, Namurianand Westphalian. Carbonates, detrital 
sediments, and mixed detrital sediments and coal dominate these series, respectively. The RheicOcean, located near the 
Equator, was closing, as evidenced by the forthcoming collision of Gondwana and Laurussia (i.e., the ORS Continent). This 
major tectonic event gave rise to the Variscanmountain belt and to the formation of the supercontinent Pangaea.

Å Following the coastal plain environment of the latest Devonian, the Dinantianmarks a return to fully marine conditions. A 
ŘǊŀƳŀǘƛŎ ŘŜŎǊŜŀǎŜ ƛƴ ŘŜǘǊƛǘŀƭ ǎŜŘƛƳŜƴǘ ǎǳǇǇƭȅ ƭŜŘ ǘƻ ǘƘŜ ǊŜǎǳƳǇǘƛƻƴ ƻŦ ŀ ΨŎŀǊōƻƴŀǘŜ ŦŀŎǘƻǊȅΩ ƻƴ ŀ ǾŜǊȅ ƭŀǊƎŜ ŎŀǊōƻƴŀǘŜ ǎƘŜƭŦΦ
Again, mound development took place. The main areas of the Dinantianare the Condrozand Hainaut.

Å The Namurianseries broadly comprises black shale with subordinate limestones, followed by shales, sandstones and 
conglomerates. Small beds of coal announce the future development of the great equatorial coal forest.

Å The Westphalian saw the bulk of the coal measures formed. The uplift of the Variscanmountains led to general retreat of the 
seas, giving way to an extended marsh and lagoon environment. Huge amounts of sediment coming from the Variscan
mountains accumulated in subsiding areas, covering even the Brabant Massif. The sediments exhibit cyclicity i.e., sandstone 
(coastal/fluvial/soil), coal (equatorial forest) and shales (floodplain and lake sediment). Occasional marine incursions occurred.

*Belgium belonged to Avalonia (as does the S. British Isles) which separated and drifted away from the southern hemisphere continent of Gondwana in the Ordovician. Avalonia collided with 
Baltica(Fennoscandinavia, European Russia) and both collided with Laurentia (N. America) leading respectively to the Ardenneand Brabant phases of the Caledonian orogeny.



Palaeogeographyof the 
Lower Palaeozoic

White arrows indicate ice movement.

Tremadocian ςearliest Ordovician
Sandbian ςearly late Ordovician
Hinantianςlatest Ordovician
These are International stage names. The latter two 
are equivalent to part of the British Caradoc and 
Ashgillstagesrespectively. 

At top left, the Palaeozoiccontinents 
are shown indicating the outlines of the 
present-day continents.

The microcontinent Avalonia, of which 
southern Britain and Belgium form part, 
originated as a volcanic island arc in the 
latest Precambrian (c. 750-550 Ma) due 
to subduction beneath the Gondwana 
margin. 

Avalonia accreted to Laurentia c. 400 
aŀ ƧƻƛƴƛƴƎ Ψ9ƴƎƭŀƴŘΩ ǘƻ Ψ{ŎƻǘƭŀƴŘΩΦ

After Cocks & Torsvik, 2002



Maps of NW Europe in the Devonian

(a) Lower Devonian (Lochkovian, Pragian, Emsian)

(b) Middle Devonian (Eifelian, Givetian)

(c) Upper Devonian (Frasnian, Famennian)

¢ƘŜ ΨhƭŘ wŜŘ {ŀƴŘǎǘƻƴŜ /ƻƴǘƛƴŜƴǘΩ ƛǎ ŀƴ ƛƴŦƻǊƳŀƭ ƴŀƳŜ ŦƻǊ [ŀǳǊǳǎǎƛŀ 
(Laurentia+Avalonia+Baltica).

Simplified after Zeigler, 1982



Maps of NW Europe in the Carboniferous

(a) Dinantian
(b) Namurian
(c) Westphalian

¢ƘŜ ΨhƭŘ wŜŘ {ŀƴŘǎǘƻƴŜ /ƻƴǘƛƴŜƴǘΩ ƛǎ ŀƴ ƛƴŦƻǊƳŀƭ ƴŀƳŜ ŦƻǊ [ŀǳǊǳǎǎƛŀ 
(Laurentia+Avalonia+Baltica).

Simplified after Zeigler, 1982



Geological map of Wallonia

(Belgian Coal Measures*)

(Latest Devonian)

(Middle Jurassic)

(Lower Jurassic)

(Lower Carboniferous)

*Belgian Coal Measures is 
Upper Carboniferous and 
includes Namurianand 
Westphalian strata

Inferieur= Lower
Moyen= Middle
Superieur= Upper
Faille = Fault
A = Anticline
H-S-M = Haine-Sambre-Meuse 
overturned thrust sheets

Allochthon = formation that 
originated some distance from 
its present position.

Parautochthon= formation that 
originated only a short distance 
from  its present position.

Autochthon ςformation in its 
original position.



Cross-section of Wallonia

Lower Devonian

(Overturned thrust sheets)

(orogeny)

Boulvain& Vandenburghe, 2017



Hainaut Limestone Quarry

© 2017 NGI geo.be. 



Les Râches
(ThiarmontMember,
MalonFontaine Formation)

Les Râches

Petit Granit
(SoigniesMember,
EcaussinnesFm.)

Fault?

Fault?

Les Râches

Hainaut QuarryΣ ōŜƎǳƴ мууу ŀƴŘ ƻƴŜ ƻŦ 9ǳǊƻǇŜΩǎ ƭŀǊƎŜǎǘΣ ƛǎ ƛƴ ƭƛƳŜǎǘƻƴŜ ŘŀǘƛƴƎ ŦǊƻƳ ǘƘŜ ǳǇǇŜǊ Tournaisianof the Lower Carboniferous (c.350-
340 Ma). Here, it is overlain unconformably by thin Cenozoic strata, below which up to 50m of Ψ[Ŝǎ RachesΩ rests on 45m of ΨtŜǘƛǘ DǊŀƴƛǘΩ ςboth 
ǉǳŀǊǊȅƳŜƴΩǎ ǘŜǊƳǎΦ ¢ƘŜ /ŀǊōƻƴƛŦŜǊƻǳǎ ƭƛƳŜǎǘƻƴŜ ƛƴ .ŜƭƎƛǳƳ ǿŀǎ ŘŜǇƻǎƛǘŜŘ ƛƴ ǘǊƻǇƛŎŀƭ ŎƻƴŘƛǘƛƻƴǎ ƻƴ ŀ Ǿŀǎǘ ƳŀǊƛƴŜ ǎƘŜƭŦ ǿƘŜǊŜ Řifferential 
subsidence occurred forming six sedimentation areas, one of which is Hainaut. The latitude of the area was then about 15°S. The limestones dip 
away from the older rocks of the Brabant Massif to the north (then land). This massif extends into England as the London Platform.

Hainaut Quarry



The best quality stone is called Petit Granit because when polished it does take on a granitic appearance owing to its calcite crystals shining in a 
dark blue-grey matrix. It is a very hard, almost impervious, limestone, full of crinoids and corals fragments. It is worked for dimension stone that 
has trade names such as Pierre Bleueand BleueBelge; it has many uses from flooring, paving and wall tiling to sculpture and building stone. The 
darker, rubbly limestone (Les Râches, ƭŜŦǘ ŀƴŘ ǘƻǇύΣ ƛǎ ǿƻǊƪŜŘ ōȅ ǇŀǊǘƴŜǊ ŎƻƳǇŀƴƛŜǎ ŦƻǊ ŀƎƎǊŜƎŀǘŜΧ

Hainaut Quarry



Χ ŀǎ ǎŜŜƴ ƘŜǊŜΦ .ƻǘƘ ƭƛƳŜǎǘƻƴŜǎ ŀǊŜ ƳƛŎǊƛǘŜǎ (recrystallised lime mud)

The good quality stone is 
up to 75m below the 
surface and dips towards 
the south.

The aggregate is produced by a 
partner company working the 
rubbly limestone overburden.

Hainaut Quarry

Râches
(ThiarmontMember,
MalonFontaine Formation)

Petit Granit
(SoigniesMember,
EcaussinnesFormation)



The quality stone is extracted by sawing out blocks weighing up to 100 tonnes.
The crawler cutting machines (ringed) are employed after a long bench cut parallel 
to the face has been made.

Hainaut Quarry

Loose block 
being split 

Bench












