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- This field trip includes about half a dozen stops, all located in the so 

called « Béarnais chainons » in the North Pyrenean Zone. 

 

- Some elements of the petroleum system of the Aquitaine basin ( source 

rocks, reservoirs rocks, seal rocks) can be observed on the outcrops. 

 

-These rocks are similar to those found in some gas fields ( Lacq, Meillon,  

Rousse) located at several thousands meters deep, only a few kilometers 

to the North 

 

- Some outcrops, like the « Mail dôArrouilh,» have been used as a 

fractured reservoir analog to the Meillon gas field. 

 

- This field trip highlights the importance of the field geology in the oil and 

gas exploration process . 

 

Programme and objectives of this field trip  
in the North Pyrenean Zone 
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Escurets Peak 

Gas fields 

Lacq Saint Faust Meillon Rousse 

Escurets field trip location, relative to the Pau area gas fields 

Pau 



J.Mouillac 

Pyrenees geological abstract 
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Simplified structural framework of the Pyrenees 
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Geological cross-section and main structural domains of the Western Pyrenees 
 

High chain (1) :  
This is the internal metamorphic zone of the chain. It consists of crystallophyllian 

Paleozoic material (-540 to -250 My) granitized and metamorphosed during the Hercynian 

orogeny, then remobilized during the Alpine orogenic cycle. The "North-Pyrenean Fault 

(NPF)" separates this area from the North Pyrenean Zone.   

North Pyrenean Zone (2):  
It consists of Mesozoic sediments (-250 to -65 My), deformed and locally, 

metamorphosed; it also includes crystallophyllian Paleozoic series (-540 to -250 My) - the 

Palaeozoic North-Pyrenean Massifs - thrusted northward during collision.   

Aquitaine Basin (3): 

Limited to the South by the North Pyrenean Frontal Thrust (NPFT)   

South Pyrenean Zone (4) :  
It consists of a Meso-Cenozoic sediments (- 250 My to Recent), folded and thrusted 

southward. The South Pyrenean  Frontal Thrust (SPFT) separates this zone from the 

Ebro Basin. 

1 2 3 4 

N ï S Geological cross-section of the  Western Pyrenees 
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The Pyrenees are the result of the collision of two continental plates: the Iberian plate to the 

South and  the European plate to the North. The history of the Pyrenees can be summarized in 

three main phases: 

 

Å   Hercynian phase, ending in the Permian (- 295 to - 250 My). At that time Pyrenees belong 

to a much wider mountain range: the Hercynian chain that spread over the entire Western 

Europe. 

 

Å   Extensional phase which begins in Triassic times(- 250 to - 203 My). This phase knows its 

peak during the Albo-Aptian period (-113 to - 96 My), when the Iberian and European plates 

moved apart and a rift was created: this is the opening of the Bay of Biscay. The opening 

continues until Campanian (Upper Cretaceous) (- 80 My). 

 

Å Collision phase, from Campanian (- 80 My) up to present. The Iberian and European plates 

collide, inducing first the closure of the previous rift, and from the Paleocene-Eocene (- 65 to -

33.7 My) the main deformation phase, leading to the present Pyrenees mountain chain. 
 
 

Summarized geological history of the Pyrenees 

 



Deep crustal structure of the Western Pyrenees 

European plate 

Teixell A, et al. The crustal evolution of the west-central Pyrenees 

revisited: Inferences from a new kinematic scenario. C. R. 

Geoscience (2016),  
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Comparison of crustal sections, across the western and central Pyrenees 
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Sequential reconstruction of the the western Pyrenees 

Mantle exhumation ?? 



Meillon ï Rousse gas field 
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South Aquitaine Basin: main oil and gas fields 
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Lithostratigraphic chart et petroleum systems 

(southern part of the Aquitaine Basin)  

 
Several oil and gas fields have been 

discovered in the Aquitaine basin, 

with different reservoir types. 

.  

The main source rock (     ) is of 

Kimmeridgian age  (Lons limestone 

Formation) which charged the 

Jurassic reservoirs (Lacq et Meillon), 

the Barrémien reservoir (Lacq) and 

through a complex migration pattern 

the Upper Cretaceous reservoir 

(shallow oil Lacq field, Lagrave). 

 

Some other minor source rocks 

(Lias, Albian) are at the origine of 

small Cretaceous oil or gas 

accumulations. 

 

Tertiairy source rocks  are at the 

origin of some minor biogenic gas 

accumulations ( Ger)  

R 
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Source rocks, reservoirs and seals 

 in the Meillon field area 

Source rock Reservoir Seal 



J.Mouillac 

0 2.5 km 

0 4 km 

RSE-1 RSE-2 SFT-15D MIN-1D LNS-1 BEL-1 

Molasse 

Paleocene Upper Cretaceous 

Albo-Aptian 

Trias 

Upper to Mid Jurassic. 

Barremian 

Ultimate seal: Aptian or Upper Cretaceaous. 

Lateral seal: Albian or Uppper Cretaceous 

 

 

Å Dry gas, methane 

Å CGR: 15 MMscf/bbl 

Å H2S = 6.5%, 

Å CO2= 9.5% 

Å Hydrostatic, water drive 

Å 2 TCF reserves 

Meillon ï Rousse gas field  

Pau anticline 
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Meillon ïSt Faust field fault segmentation 
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The Mail Arrouy outcrop in the Pyrenes mountains 

as an analog for the Meillon reservoir 



The Mail Arrouy outcrop in the Pyrenes mountains as 

an analog for the Meillon reservoir 

Escurets 

peak 
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Lacq ïRousse CO2 capture and sequestration pilot plant 

(2009-2013) 

Natural gas 

production 
CO2 capture from 

gas burners 

CO2 transport 

by gas pipe line 

27 km  

 

CO2 injection , 

storage and final 

sequestration 
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CO2 injection pilote in the Rousse depleted field 

150 Bcf natural gas reserves 
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CO2 Injection : flow rate and composition  
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Rousse  CO2 injection pad location  

Pau 
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Geological field trip 

to the Escurets peak  
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Field trip itinerary  

Belair panorama 

over the Pyrenees 

Belair-1 well 

Frontal moraine of the 

Ossau valley glacier 

Observation of the 

Cretaceous and Jurassic 

outcrops   

Volcanic pillow lavas 

(optional) 



Location of the field trip, in the northern 

Pyrenees environment  

Teixell A, et al. The crustal evolution of the west-central Pyrenees 

revisited: Inferences from a new kinematic scenario. C. R. 

Geoscience (2016),  
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Geological cross section ( zoom)   

South Aquitaine basin 

Field trip 
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Panorama from the GeolVal Belair site: introduction to the Pyrenees 

A :The ñHigh Rangeò 

(about 3000 m) is mainly 

composed of Paleozoic  

granites, sedimentary and 

volcanic rocks, sometimes 

capped with Upper Cretaceous 

sediments. 

B : The « chainons béarnais » 
(up to 2000m) are composed of 

folded and faulted Mesozoic 

limestones and shales, forming the 

first reliefs 

C : The ñfoothillsò  

(about 500m above) are formed by 

hills made of folded Cretaceous soft 

sediments capped with Quaternary 

fluvial deposits (terraces) and glacial 

tills (frontal moraine). 

From this site, we can observe the three morphological zones of the Pyrenees.  

The Ossau and Aspe valleys are also visible. 
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RESULTS 

-  Immediatly beneath Mio-Pliocene sediments 

the well has encountered a subvertical 

Callovo-Oxfordian dolomite ( initially expected 

a few thousand meters deeper !!).Then, at 

1956 m the well entered in the Triassic 

evaporites (...) up to 4576.50 m, final depth. 

 

-  "No evidence of hydrocarbons were 

detected, but the Jurassic dolomite forms a 

beautiful carbonate aquifer, probably 

invaded by freshwater." 

 

Extract from the final well report (1963) 

 

OBJECTIVES: 

 

- Exploration of Early Cretaceous and Jurassic 

on a high zone visible in the Rebenacq region 

and supposed to sink towards the NNW  close 

to the ñTriassic Lasseube accidentò 

- Well spudded from the synthesis of field data 

and restricted seismic data 

Belair-1 well  (1963) 
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Frontal 

moraine of the 

Ossau glacier 

The Pyrenees covered with ice é ( - 20 000 years)  



From Arudy to the Escurets Peak 
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Stop 1 

Stop 2 

Stop 3  

Stop 4  

Escurets 

peak 

Arudy  

Marie Blanque 

pass 

Reef complex  

« mud-mounds » 

Extract from the geological map 

1/50000 BRGM Oloron Ste Marie 

Stop 5  


