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1. What is shale gas

2. Exploration targets

3. Assessment in deep reservoirs

4. Coal bed methane frac test

5. Connect shale gas and coal gas

... with reference to the Belgian subsurface



Gas shale for Shale gas: Organic-rich fine grained rock (source 

rock) which contains free and adsorbed gas (reservoir rock) 

and needs to be fracture-stimulated in order to produce at 

economic rates

Questions

What makes a good shale gas reservoir?

 Importance of petrography

What are the targets in Belgium?

 Exploration history

What outcomes of first Shale Gas assessment?

 Do nor forget coal !



Shale gas, the principle : source rock = reservoir rock

 very large potential



Is there shale gas in Belgium ?

YES

gas kick in geothermal well 

Merksplas-Beerse in 1983



Constraints for Namurian gas shales

 Conflict of interest

gas storage/geothermics

 No fracs above Dinantian reservoir

 Natural fractures

in top Visean limestone

= Saline aquifer 

and conventional reservoir

 Shale gas from base Namur

 CO2 from deep fractures



What we need for shale gas

• Carbon rich > 2 wt % C in Type II organics

• Thermal Maturity > 1.1% Ro < 3.5% Ro

• Net high-gamma ray thickness interval >20 meters

• Depth 1000 – 5000 m

• Mineralogy: high SiO2 ≥ 50%, brittle lithology  frackable 

• Enclosing rocks can confine hydrofractures (real shales)

Sweet spots

• Porosity/permeability (>4%, >100 nanodarcies)

• Overpressured >0.45 psi/ft



Matagne shales

Devonian (Frasnian)

Focant borehole (Famenne)

 tectonised

 clayey

 low TOC although black

 no shale gas target

Petrographic shale - sensu claystone

is not a shale gas reservoir rock



Chokier Formation

Engis

Major shale gas exploration targets in Europe

and in Belgium



Shale gas as a mature industry in USA in less than 20 years



© IEA Special Report ‘Golden Rules for a Golden Age of Gas’ (2012)

Contrary to USA, shale gas potential in Europe hardly known
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Many black shale sequences in Europe, also in Belgium

but most are of no real interest

3 formations of Europe-wide interest



Namurian in Campine and Walloon basins

Posidonia (Jurassic) in Paris basin

(extreme South of Belgium)

Alum shale equivalent 

(Cambrian – Ordovician) 

in Brabant Massif

main targets in Europe: where to find in Belgium



Franquenies quarry, Mousty stratotype (Brabant Massif)

late Cambrian equivalent of Alum shale of Baltic region

 ALUM



Rhythmic sedimentation

Mousty Formation

Franquenies quarry

10% C in distal turbidites

 carbon black production

metamorphic epizone

 overmature



 main shale gas target in FR and NL

 eroded in Belgian part of Rur Valley Graben /West Netherlands Basin

 Occurrence: southernmost Luxembourg (Paris basin)

 ‘schistes cartons’ 

 10 to 20 m bituminous shale, near-surface

 exploitable reserve at Grandcourt  25 Mm³

 17,3 % C

 3% petrol by distillation in Aubange - Musson

 ‘Unconventional ‘oil production 1845-1865, 1940-45

 POSIDONIA SHALE
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 Unconventional oil in unconventional reservoir !

R. Vially

IFP Energies nouvelles



Namur citadelle, type locality Namurian regional stage

© Geobelphot

 NAMURIAN



Bowland
Geverik - Chokier Upper AlumUK NL BE DE

SPBA – Southern Permian Basin Atlas

Namurian organic-rich ‘shales’ in NW European Basin



 Chokierian ‘ampelites’ or ‘hot shales’

Black pyritic uraniferous shales

(schistes alunifères, alum shale)

Environment: 

flooding of karst topography

Occurrences:

Campine basin (concealed - boreholes)

Namur basin (accessible  + deep)

Dinant basin (small coalfields)

Extend stratigraphic range of interest

to include underlying Souvré Formation

B-B: Bois et Borsu member

G: Gottignies; S: Souvré formations
additional prospects



Wallonian quarries as a geologists’ playground

Chokier shales at Engis



Nyhuis, Rippen & Denayer

Geologica Belgica 2014

Chokier Fm at limestone quarry sites

Seilles Engis

different age and facies

over karstic paleorelief



Mineralogy (after XRD analysis) of basal Namurian in BE and DE 

(Uffmann, Littke & Rippen, 2012)

X = Seilles, Cimetière quarry borehole

 BE data in line with DE



Shale gas assessment in deep Namurian reservoirs

Turnhout 2155m Saint Ghislain 1958m 



NM

VIS

Target zone across stratigraphic boundary !



Borehole Turnhout, thin section Andenne Fm

detrital



Borehole Turnhout, thin section Chokier Fm

ampelitic



Borehole Turnhout, thin section Souvré Fm

bioclastic



Borehole Turnhout, thin section Souvré Fm

spongolitic



Borehole Turnhout, thin section Souvré Fm

phtanitic



Borehole Turnhout,TOC + XRD analysis
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Borehole Turnhout well assessment

characteristic for western Campine:

 Moderate to Poor shale gas potential

Borehole Halen well assessment

indicative for eastern Campine ?

 Moderate to good shale gas potential 



Gas-initially-in-place

Basal Namurian play in Campine

average volume  2082 bcm

(De Cleene, 2014)



© IEA ‘Are we entering a Golden Age of Gas?’ (2011)

Gas-in-place

Gas produced

the difference between resources and reserves



Shale gas in Belgium

‘conventional’ gas in ‘unconventional’ reservoir



prospectivity restricted to Namurian in Campine basin

good general reservoir properties

but lacks porosity – permeability

(Hg porosity 0.1 – 7%)

not economical in western Campine, despite gas kick



potentially prospective in eastern Campine but no data

Coal bed methane is there for sure !!!



link shale gas to coal gas



Coal mining in Belgium : some facts and figures

 2 contrasting basins: North: concealed Campine basin

South: outcropping Walloon basin

1860 - 1990 : 2 billion tons of saleable coal produced

 Mining ceased because of high operating costs

 Optimal production was 25 Mt in Walloon basin, 10 Mt in Campine

 Coal resource in Campine 31000 Mt, recoverable reserves 800 Mt

 Recoverable coal bed methane resource 135 billion m³ in Campine

 Belgium pioneered

underground coal gasification

gas storage in abandoned coal mines

geothermics in coal mines

and has prioritised the coal option for CCS



model of coal mine:
underground mining of
multiple thin seams

(old) Belgian experience

CH4 content raises to ca 90% in weeks after mine closure

CMM network between coal mines at origin of gas distribution company

Methane drainage continued up to 25 years after closure

(underpressure 0,275 bar)

Mines with good AMM production rate suitable for gas storage (seal)



Anderlues coal mine gas storage, 1987 - 1999

Sorption effects on reservoir pressure

after Houtrelle, 1999



Coal Bed Methane

... only for coal seams in USA ?

Certainly not limited to US, 

learn by applying methodology:

 Potential maps (coal, gas)

 Find sweet spots (highest gas saturation, 

water drive)

 Tests are necessary

Fruitland coal seam with main axis of CBM production
San Juan Basin



Coal Bed Methane test well Campine basin

1992-1994

first and only standard fraccing operation

in Belgium

hydraulic fracturation

pumping

stimulation



CBM test well Campine

some relevant properties 

1. Reconsider permeability  

Highest permeabilities:

 lower rank

 high vitrinite

Lowest permeability:

 high ash content

 calcite mineralisation of cleat

 cannel coal

Independent of

 moisture content

 calorific value

water  pressure - permeability plot
permeability reduction 50x  from atmosferic to hydrostatic pressure



coal seam KS 60 coal seam KS 70 coal seam KS 72

2. Every coal seam is different

maceral composition  gas content   

fracture typology  productivity

Differences make sense, fitting in geological history

Computerised Tomography scans, CBM test well Campine
density imaging by X-rays, defining cleat development and mineralisation



3. Importance of burial history

eroded top of Carboniferous 

lost confining stress

 cleat irregular

 top Carboniferous outgassed



KB206 985 m: conductive 958 m: resistive fracture

Formation MicroScanner tool

4. Distinction of fractures related to current stress regime

determine direction of induced fracture



CBM test well Peer: 

frac quality controls

- 3D-seismometer

- field lab for frac fluid

- frac fluid decomposition



CBM test well Peer:

calculated width of induced frac zones

Example of induced fracture with sand proppant

from Black Warrior coal Basin (USA)



CBM test Campine Basin

Results :

Sufficient coal (8 seams averaging 1,45 m) and methane (8 m³/t)

Technically OK, outgassing has started

But: Insufficient pressure reduction due to CO2-water inflow from fault

 not considered economic success

Recommendations:

Map zones with highest gas content and saturation

Model water drive in most permeable seams

Go for coal seams with best structural-tectonic properties

Start from abandoned underground workings

 new CBM concession virtually abandoned

(more interest in shale gas instead of coal bed methane)



Connect gas shale and coal gas

(ongoing PhD research)

KB174 Hechtel

Roof shale characteristics in Coal Measures

Campine coal basin

unexpected type II kerogen



General conclusions on shale gas and coal bed methane

 Belgium has limited but real resources and small potential

 State of knowledge is insufficient, sweet spots may occur both 

in eastern Campine and in Borinage

 The unconventional of the world is ours conventional

 It is at the interface between shale gas, coal bed methane and 

tight gas  that most progress can be made and that Belgium can 

make a difference



 Best prospect for Belgium: 

connect shale gas to coal bed methane

R. Vially

IFP Energies nouvelles


