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From a ”Glass Table” to a 3D model of the coal basin!



!At the turn of  the twentieth century,  in Lille,  northern France,  a new museum, 
called the coal museum of Lille University, was inaugurated.!

!The most important objects, then, were eight "Glass Tables" designed and built to 
show a model of the regional coal basin .!
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The Coal Museum in 1909 – General View!
From “Lille et la région du Nord en 1909“ printed by L.Danel!



!They  were  made  up  of  several  vertical  glass  panels,  evenly  spaced,  on  which 
North-South cross-sections of the coal basin of Nord-Pas-de-Calais had been drawn. An 
horizontal glass map was laid on top of them. !

!Only one remains exhibited at the museum nowadays, but four of them are stored 
dismantled in the collections.!

Horizontal glass map�

Vertical cross-sections!
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The eighth Glass Table!
Still exhibited today in Lille Natural History Museum!



3D Modelling : Objectives!
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!The main aim of this MOVE® modelling project was to build a 3D model of the 
structures within the coal basin of Nord-Pas-de-Calais, thanks to the cross-sections and 
the maps constituting the glass tables.!

!The goal was, on the one hand, to preserve this heritage, and, on the other hand, to 
interpret the structures of the represented parts of the basin and compare it with the 
present knowledge.!

!Beyond  the  geological  and  scientific  aspects,  this  modelling  work  involves  a 
patrimonial  interest by contributing to maintain or to increase the interest for these 
more than hundred-year old scientific instruments.!



The “Glass Tables” : a brief history!

!In 1905,  Henry Küss,  chief engineer of the mines of Douai (northern France), 
designed eight glass tables covering the entire regional coal basin (100 km x 36 km) , 
at a scale of 1:10,000.!

!Charles Barrois (1851-1939), professor of geology in the university of Lille and 
member of the Pontifical Academy of Sciences ordered their construction. He wanted 
them to be the masterpiece of the coal museum of Lille University (inaugurated in 
1907).!
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Charles Barrois (1851-1939) �
Founder of the coal museum of Lille University!

Henri Küss (1852-1914) �
Chief engineer of the mines of Douai!



The “Glass Tables” : a brief history!
They have been exhibited for the first time at the world’s fair of Liège (Belgium) in 1905.!
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3D Modelling Process – Step 1!
!The first step of the modeling process was to digitize the glass panels using a 

digital camera, mounted on a tripod.!

!Once acquired, the data,  represented by 450 photos,  has been processed, and 
then, assembled (7 shots for each cross-section panel). A panoramic shot of 80 Mpx 
was finally obtained for each of them.!
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Example of digitized cross-section!



3D Modelling Process – Step 2!
!The next, and one of the most important step, was to import the photos into 

Move®. After opening the image of the horizontal map, the horizontal cross-sections 
were  located  on  the  map  and  associated  with  the  corresponding  images  of  the 
vertical glass panels.!

!The result of this work is a first 3D model of the actual glass tables, virtually 
rebuilt thanks to Move®.!
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3D Modelling Process!

!This  video  shows  an  overview  of  the  interaction  that  can  be  obtained  with 
Move® after having generated the 3D model. The transparency option let see through 
the glass panels, as it would be in reality.!
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3D Modelling Process – Step 3!
!After  having generated these  simple,  but  already useful  3D 

models,  faults  have  been  digitized  on  each  cross-section  shot, 
indicating  their  type  (normal,  reverse…)   and  sometimes  their 
name, if one had been given by regional geologists. !

!The real-time update of the 3D view, when adding faults on 
the 2D images, made it possible to observe the lateral succession 
of the same faults that exists among the cross-sections of a same 
table. !

!Used to virtually rebuild the dismantled glass tables, Move® 
really showed himself to be the tool that gave a “second birth” to 
these objects.!
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All digitized faults in the 
software interface!



3D Modelling Process – Step 4!
!As for faults, coal beds have been digitized using, this time, the “Horizon” tool, 

combined  with  a  stratigraphic  file  indicating  their  names  and  most  important 
features, when available (age, type of associated rock…).!
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3D Modelling Process – Step 5!
!The final step of the 3D modeling process, was to generate surfaces for faults 

and coal seams, using the “Surface” tool. The repeated faults or veins were firstly 
selected  and  then  used  to  create  the  surface,  thanks  to  the  corresponding 
functionality of the software. !
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3D Modelling Process – Step 5!
!The final 3D models obtained is a combination between a simple 3D model (the 

assembly of  the images of  the horizontal  glass map of  a table and its  vertical  cross-
sections) and a powerful digital model, presenting faults and coal veins. It enables the 
user to display or hide each digitized object and to set up many of its features as opacity, 
color or representative symbol. It makes it possible to combine the photos composing 
each glass table with the digital representation of the geological features they represent.!
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Model interpretation and interests!
!As mentioned before, the first interest of this 3D modelling process using Move® 

is to re-build the tables virtually. It helps to visualize  anew the structures, which 
were  not  highlighted  anymore,  because  of  the  disassembly  of  the  tables.  This 
powerful tool gives us the opportunity to study the coal basin of Nord-Pas-de-Calais 
in a really simpler and more instructive way than conventional cross-sections.!
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Model interpretation and interests!
!Furthermore, the ability to digitize the structures implies multiple interests. The 

first one is the possibility to order the faults and veins structures. These important 
elements  of  the  model  appear  sometimes  with  different  names  or  colors  on  the 
historical  cross-sections.  So  this  3D  modeling  process  is  an  opportunity  to 
understand the link that may exist between some of them and that was not obvious 
on independent cross-sections.!

!!Then, the model generated with Move® lets us compare the historical data from 
1905 with the recent knowledges about the regional coal basin. One century ago, the 
technical means were so different from today, that we could expect major differences 
or mistakes between the former interpretations of the structures and the reality of the 
geology of the coal basin, discovered more recently.!
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Model interpretation and interests!
!The  divergences  are  actually  minimal,  only  one  major  issue  has  been 

discovered. The fault, called in french “Grande faille du Midi”, (southern limit of 
the coal basin, linked with an overlapping event) has been interpreted as a normal 
fault, whereas it is in fact well known, nowadays, as an huge inverse fault.!
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!The reason why this mistake has been made, is still not clear. The name given to the fault that appear on the cross-section 
may not be the good one, or maybe the veins, appearing on both sides of the fault and leading to an interpretation of a normal 
tectonic structure, are in fact independent.!

Time-depth map of the main Variscan frontal thrust (Midi fault)!
(after Minguely, University Lille 1, 2007)!

transgression progressed northwards along the northern
border of the Paris basin, flooding progressively the Lower
Cretaceous relief [Minguely, 2007]. Widespread chalk de-
position occurred by Upper Cretaceous times until the base
of the Tertiary. This was probably the time for incipient up-
lift of the Artois area as documented by the paleogeography
of Paleocene and Lower Eocene deposits that was moulded
on early topographic highs centered on the Artois fault sys-
tem [Dupuis, 1979]. The main event of positive inversion of
the Artois fault network occurred, however, later as sug-
gested locally by the map trace of faults that truncates the
Paleocene-Eocene layers. As proposed for the Boulonnais,
further west [Van-Vliet-Lanoe et al., 1998], a Middle
Eocene-Late Oligocene age is likely for the main phase of
positive inversion along the Artois fault network.

Basically, the presented data illustrate the role of struc-
tural inheritance in the control of sedimentation and topog-
raphy along the northern border of the Paris basin. The
Variscan frontal thrust zone is really the main tectonic dis-
continuity at depth in northern France governing the overall
tectonic pattern since Late Paleozoic times. Along the
northern Variscan deformation front, this thrust zone
strongly localized shortening by the end of the Variscan
orogeny (i.e. Late Westphalian times) accommodating more
than 20 km of displacement towards the NNE in the
Boulonnais-Artois area. At a larger scale, the interpolation
of interpreted seismic sections along the thrust front from
the Avesnois area to the Artois allows providing a general

insight into the 3D geometry of the main Variscan frontal
thrust [Minguely, 2007]. As presented in the map of figure 9,
curves of time-depth isovalues of the prominent reflectors
marking this thrust zone, clearly show that the dip of the
main Variscan frontal thrust diminishes stepwise eastward
with different lateral discontinuities striking about NNE-SSW.
For example, a prominent lateral discontinuity can be de-
fined joining roughly Lens and Arras. A very striking fea-
ture is that the Artois fault network disappears east of this
line illustrating the absence of significant tectonic inversion
of the Variscan frontal thrust zone along the Avesnois-
Ardennes segment. Whatever the precise orientation of ex-
tension during the Stephanian-Permian rifting event, such
correlation suggests a direct control of the dip of the
Variscan frontal thrust on the enhancement of extensional
reactivation as classically shown both by deformation me-
chanics concepts and analogue modelling [e.g. Facenna et
al., 1995; Turner and Williams, 2004]. The origin of such
steeper dip of the main frontal thrust in the Boulonnais-
Artois still requires to be explained. Some large-scale
oblique convergence active along the Artois-Boulonnais-SE
England Variscan segment [Rippon et al., 1997; Averbuch
et al., 2004] as well as some possible foreland basement
culmination due to the reactivation of Caledonian thrusts
[Minguely et al., 2008] could be possible driving factors for
such increased dip of the thrust front. New constraints on
the structure at depth and analogue modelling studies are
thus still needed to provide further insight into the main
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FIG. 9. – Time-depth map of the main Variscan frontal thrust (Midi fault) based on the interpretation of seismic profiles distributed along the northern
France Variscan deformation front (after Minguely [2007]).
FIG. 9. – Carte temps-profondeur du chevauchement frontal principal varisque (faille du Midi) établi à partir de l’interprétation de profils sismiques ré-
partis le long du front de déformation varisque du Nord de la France (d’après Minguely [2007]).



Model interpretation and interests!
!Thirdly, beyond these scientific and geological aspects, the 3D model building 

has an historical interest,  linked with a legacy aspect. Indeed, the photographing 
process of the glass cross-sections and then the building of a digital 3D model of 
these historical tables, is a way to back up the data they represent, which may be lost, 
one day, because of their fragility and age.!

!Furthermore, the glass tables were in a way forgotten and unknown from many 
people nowadays, so this modelling project appears to be an excellent mean to give a 
new interest for these unique historical scientific tools.!
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Conclusion!

!Move®, thanks to its powerful features, gave us the opportunity to build an accurate 3D 
model of the structures of the coal basin of Nord-Pas-de-Calais as they appeared to scientists 
a  century ago.  It  is  a  great  help  to  understand the tectonic  processes  that  led  to  the 
formation  of  this  important  coalfield,  exploited  for  nearly  300  years  and  that  has 
consequences, still today, on the economy and cultural distinctive features of our region.!

!But beyond these scientific aspects, the main unexpected interest of Move®, is to let draw 
attention on scientific heritage by giving us the possibility to back up and even improve 
historical data, that may have been lost if this digitalization had not been possible thanks to 
Move®.!
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