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France Subsurface Transformation : 
from C&O&G exploration to  new energies basins ?



Presentation Highlights

ÅThe France fossil energieskey landmarks and productions
ÅThe thirst for coal and its consequences: extensions of Permo-

carboniferous basins and theirs sedimentary infills
ÅThe start and deployment of the O&G exploration and production: 

Why? Where? How ?
ÅA verylarge C&O&G data base and geologicalknowledge: the keys 

for openingnew subsurface doors for fresh water/geothermal/H2 
and He/gasstorages/CBM and CMM
ÅConclusions : Subsurface disciplines expansions : simpler or 

more complicated ?
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France fossilenergies: key landmarksof an 
oldbut amazingjourney
First coal mining аШ9ĲŰĬƖċƚШ ĤĤĲǃШŔŰвШΝΞΟΜШеШ9ũŸƚĲШƣŸШ ũĲƚШы§ĦĦŔƣċŰŔĲьШĤƨƣШƖĲċũШcoal mining in the XVIII 
and XIX centuries : St Etienne, Lorraine, North of France with the giant Anzin Mining Company

First oil sands : natural seeps then galeries in Pechelbronn(Alsace) : 1742

First oil shales production by pyrolysis (400 °C) in Autun (Burgundy) : 1824

First conventional oil production (wells : 500 to 1500m deep; pumps, logging) : Pechelbronn: 1882

First natural gas discovery (1906) in Vaux en Bugey after a severeblow out in a well looking for salt or coal
Gas utilised for St Gobain glass factory.

Main Giant (sour) Gas discovery : Lacq (Aquitaine : 9 Tcf in 1951) and two big oil fields : 
Parentis (Aquitaine-210 Mbo) in 1954 and Chaunoy (Paris Basin-100 Mbo) in 1983 

First European hydraulic fracturing in LTO : Parentis 1956.
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France : First massive fracking in LTO : Parentis 1956 and 
First worlwideвШůċƚƚŔƻĲШĤċŰШŉŸƖШ§Ѽ]ШаШsċĦŸĤќƚlaw in 2011
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From « Pétrole Progrès » Journal, N °36-1958, 

published by ESSOFrance ( Exxon Group).

« A grain of sand : Oil well fracturing technics in two snapshots «

1- Fracturing

2-sand injection



France Energies Production Journey  (in Exa-Joules)
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Courtesyof ASPO France: https://aspofrance.org/

A long and impressive coal century followed by short but 
innovative 40 yearsof HC production 

1 Exa-Joule= 278 TWh

An exceptional
and efficient 
Energy Transition : 
coal by nuk !Coal               Nuclear



An innovative energy journey to relaunch 
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France primary energyconsumption in Exa Joules

Even if coal has been displaced
by nuclear electricityвШ
Hydrocarbonconsumptions
still veryhigh ! : 6 EJ  ! 
mobility, housing, industries

Need for :
Geothermal , natural
Hydrogen and Helium ,
gas storages, CBM/CMM

Courtesyof ASPO-France
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Coal exploration and mining : a decisive contribution 
to sedimentary basin understanding

Well name Depth Date Location Company

Puits Vouters 1 327mètres 1958 Freyming-
Merlebach

Houillères de 
Lorraine

Puits 
Reumaux 1 138mètres 1923 Freyming-

Merlebach
Houillères de 
Lorraine

Puits Arthur-
de-Buyer 1 010mètres 1900 Magny-

Danigon
Houillères de 
Ronchamp

Puits Parran 810mètres 1880 Gagnières Mokta El 
Hadid

Puits du 
Magny 694mètres 1878 Magny-

Danigon
Houillères de 
Ronchamp

Puits 
Hottinguer 623mètres 1871 Autun Houillères 

d'Épinac

65 Permo-CarboniferousCoal basins
Hard coal/Brown coal-lignite
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https://fr.wikipedia.org/wiki/Houill%C3%A8res_d%27%C3%89pinac


The permo-carboniferousbasins in France : the input of C,O &G explorations
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A huge (*100 times) thickness and 
geographical extension versus tiny outcrops 

New mapping below Mezozoic basins 
(Courtesy of Société Géologique de France- 
Geochronique December 2023), 

Post orogenic basins after hercynian orogeny 
, uplift and granite intrusions

Very thick series of coal measures ( Upper 
Carboniferous : Stephanian) and bituminous 
coal or oil shales (Lower Permian : Autunian) 
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Where and WhyO&G exploration started(1952 leasesmap)

Just before the 2nd WW : 

1-Exploration leases taken in Alsace, Jura,  Languedoc 
and Aquitaine Basins where oil seepswere known
No permits in the Paris Basin ! : no seepsand no surface 
structures,

2-Very large leaseswith a few companies focused on 
geological/Fluid targets

1-SNPA : Aquitaine South
2-RAP : Aquitaine SE and Jura-Alps for gas
3-Exxon France : Aquitaine North
4-SNPLM : Languedoc
5-SAEMP : Alsace

3-The first modern gasdiscovery(1939)  : St Marcet (400 
bcf)  followed by two giants Lacq (7 tcf ) in 1951 and 
Parentis (210 Mbo) in 1954 all in the Aquitaine Basin.
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