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Abstract 
 
Petroleum exploration of frontier areas, such as the Madre de Dios basin, requires an innovative model-based approach in order to lower the 
exploration risks. For this purpose, the DionisosFlowTM software has been used to explore the Silurian and Devonian stratigraphic sequence at 
regional scale and to determine if reservoirs observed at the well’s location were likely to extend to the South where no well has been drilled. 
The simulation of stratigraphic and sedimentary processes allowed to create a 3D geogrid predicting the internal stratigraphic architecture of 
the Silurian and Devonian series, consistent with well data, seismic and regional geological information. The geogrid includes reservoir 
distribution, sealing capacity and deposit environments. Particularly, the resulting model has highlighted the presence of a large clinoform 
sequence during the middle Devonian period revealing a reservoir unit made of coastal to deltaic front sands extending toward the South of the 
basin. Such prograding sequence results from an uplift of about 200m where erosion and remobilization of sediment provided a large quantity 
of silico-clastic deposits to the south in deeper bathymetric area. 3D simulations of stratigraphic and sedimentary processes provided maps of 
net sand thickness and seal distribution all over the basin. A subtle tectonic event was identified defining a new potential play in the Madre de 
Dios basin originating from a mild regional structuration inducing structural traps. Additionally, the model provided a consistent stratigraphic 
chart for Silurian and Devonian period. 

mailto:djowan.thomas@beicip.com


1000 

2000 

3000 

4000 

TWT  
(ms) 

Basement 

End of Devonian (360My) 

PND-1X 
South North 

Progradation (clinoform) 

Hiatus from erosion 

Basemente 

-100m 0 1000m 30 80 160 

Continental 

Neritic 

Bathyal 

360 My 

383 My 
397 My 

410 My 

430 My ? 

Neritic 

Nerític interne 

externe 

externe 

bathyal 
bathyal 

externe 

End of Devónian (360My) 

PND-1X 
South North 

Basement 
Basal sands 

Coastal sands and deltaic front 

Fluvial sands 

shales shales 

shales 

Sand (%) 

Coastal sands and deltaic front 

End of Devonian (360My) 

PND-1X 
South North 

Norte Sur Stratigraphic section 
Madre de Dios basin  

Dionisosflow 

350km 

280km 

Pozos 

Andes 

Peru 

Paleogeography of Middle Devonian 

Bolivia 
Joachimski et al 2009 

Late Devonian 

Well data Simulation 

Gamma Ray (API) 
Depositional 

environments 
sand (%) Bathy Ages 

Famm. 

Frasn. 

Emsia. 

Siegen. 

Gedin. 

Hiatus 

Tomachi 

Tequeje 

PND-1X At PND-1X 
location 

Middle Devonian (397 - 382 My) Upper Devonian (382 - 360 My) Silurian/Lower Devonian (430 - 407 My) 

1 

2 

3 

Thickness (m) 

 

50km 

ALZ-X1 
PND-X1 

NVT-1 
MNP-1X 

Famm. 

Frasn. 

Givet. 

Eifel. 

Emsia. 

Siegen. 

Gedin. 

Pridoli. 

Ludlow 

Wenlock 

South North 

Erosion 
Basement 
(outcrop) 

Erosion uplift 

mfs 

mfs 

mfs 

mfs 

mfs 

mfs 

mfs 

mfs 

mfs 

mfs 

PND-1X 

Marine Environment 

Bathyal Marine Environment 

neritic 

neritic 

neritic 

Fluvio-continental sands 

Fluvial and Coastal sands 

Coastal Sands 

Fluvial and Coastal sands 

Glacial Erosion of Ordovician 

-100m 0 1000m 30 80 160 

Continental 

Neritic 

Bathyal 
Erosión / By-pass 

Sands 

Shales 

Wheeler Diagram 
extraction location 

Ordovician 

1200 
Km3/Ma 

1800 
Km3/Ma 

2400 
Km3/Ma 

600 m3/s 

900 m3/s 

1200 m3/s 

1500 m3/s 

+80m 

+40m 

0m 

-40m 

-80m 

Silu. Devonian 

Fa
m

m
. 

Fra
sn

. 

G
ivet. 

Eifel. 

Em
sia

. 

Sieg
en

. 

G
ed

in
. 

P
rid

o
li

. 
Lu

d
lo

w
 

W
en

lo
ck 

430Ma 419Ma 382Ma 361Ma 

Sediment flux (river) 

22 % 20 % 

393Ma 

12 % 

Temperature 

Uplift 

10°c 

Ice sheet 

Global Sea 
Level Curve 

Djowan Thomas 1,  Frédéric Schneider1,  Stephane Roussé1,  Jean-Luc Faure1,  Olvis Padilla2,  Bertrand Valsardieu1 ,  Jorge Pareja2 
1 Beicip-Franlab, International Oil and Gas Consulting, France;  2 YPFB;  Exploration and Production, Bolivia, contact: djowan.thomas@beicip.com  


