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Abstract

The present report is an appropriated example of petroleum system modeling in exploratory frontier areas, to study an attractive
prospect of 200 km? located in the western end of the Interior Range, close to the productive fields (Quiamare and Anaco). The risk
for timing between the hydrocarbon expulsion and formation of the trap histories has been interpreted using 1-D model analysis. In
this opportunity 3-D petroleum system modeling was used to provide a low risk prediction prospect model.

The structural and forward modeling allowed to determine the high risk of timing taking into account the following aspects: 1- The
structure was formed after 16 Ma (Middle Miocene), 2- The thermal maturity level for the Cretaceous source rock has been inferred as
high (>2%) in present expulsion area, by geodynamic and geochemical interpretation, and 3- The previous 1-D model shows that the
maximum expulsion peak from Cretaceous source rock was close to 20 Ma.

Several calibrations performed using subsurface and outcrop data (BHT, %Ro, porosity, hydrocarbon saturation levels in known
areas) provide reliability in this 3-D model. The results show, that the trap was 70% thrusted at 15.0 Ma and the maximum expulsion

phase of generated hydrocarbon from the Cretaceous source rock occurred between 16.0 and 11.8 Ma.

Due to the understanding of spatial and time evolution of the source kitchen area and the relevance of 3-D Petroleum System
Modeling, the geological risk in the prospect was assumed considerable lower than the one interpreted from 1-D model.
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ABSTRACT

The present report is an appropiated example of petroleum system modeling
in exploratory frontier areas, to study an attractive prospect of 200 Km?
located in the western end of the Interior Range, close to the productive
fields (Quiamare and Anaco). The risk for timing between the hydrocarbon
expulsion and formation of the trap histories has been interpreted using 1D
model analysis. In this opportunity 3D petroleum system modeling was used
to provide a low risk prediction prospect model.

The structural and forward modelling allowed to determine the high risk of
timing taking into account the following aspects: 1- The structure was
formed after 16 Ma (Middle Miocene), 2- The thermal maturity level for the
Cretaceous source rock has been inferred as high (>2%) in present
expulsion area, by geodynamic and geochemical interpretation, and 3- The
previous 1D model shows that the maximum expulsion peak from
Cretaceous source rock was close to 20 Ma.

Several calibrations performed using subsurface and outcrop data (BHT,
%Ro, porosity, hydrocarbon saturation levels in known areas) provide
reliability in this 3D model. The results show, that the trap was 70% formed
at 15.0 Ma and the maximum expulsion phase of generated hydrocarbon
from the Cretaceous source rock occurred between 16.0 and 11.8 Ma.

Due to the understanding of spatial and time evolution of the source kitchen
area and the relevance of 3D Petroleum System Modeling, the geological risk
in the prospect was assumed considerable lower than the one interpreted
from 1D model.
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Seismic Cross-section showing the structural interpretation. The prospect area is interpreted as an
anticline that was formed due to compression, structural inversion of Jurassic normal faults and

thrusting (Alloctonous block). Southern part of the area is

structures associated with giant light oil discoveries.
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Major Erosion: 12 Ma. and 62 Ma. No deposition: from 36 Ma. to 28 Ma.

WORKING HYPOTHESIS: To evaluate the oil migration's feasibility
from the basin's foredeep to the prospect area and geological risk
assessment.

PREVIOUS STUDIES: During 2000 to 2005, two diferent exploration
teams studied the area, after performing 1D and 2D (North — South)
modeling. Both concluded that the prospect had high geological risk, for
Cretaceus source rock charge, due to lack of synchronization between
HC's Expulsion and trap formation.

LOCATION MAP: showing cross-section, area of 3D model and well
data available.
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Restoration and forward modelling confirmed viability and
admissibility of the deformation history and allowed to validate and
refine proposed seismic interpretation. Prospect structure was formed
between 16 & 10 Ma. (Middle Miocene).
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showing good match between theoric-calculated and measured data, adding
for the pulsion model.
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« Drainage area located 8 Km South of the prospect has generation and expulsion peaks that occurs during early trap formation,
a moderate risk in timing can be considered in a risk assessment analysis.

« Drainage area located 30 Km west of the prospect has generation and expulsion peaks that occurs after trap formation, a low
risk in timing can be considered in a risk assessment analysis, even though the 30 Km of lateral migration distance.

M
Time (Ma.)

CONCLUSIONS

*The results of the kinematic model suggest that prospect’s
structure is 70% formed approximately at 15 Ma.

« Considering the results of modeling, the age of hydrocarbon
expulsion pick from Cretaceous source rock is about 11.8 Ma.,
therefore a low risk in synchronization is interpreted.

<A risk for reservoir quality using the petrography and
provenance analysis, was define and corresponding to a critical

*A total geological risk of 67 % was considered during
hydrocarbon volume calculation.

« The Capiricual prospect has been studied since the year 2000,
it was considered an area with high geological risk and low
hydrocarbon potential. Nevertheless, now with 3D understanding
of the pod area the geological risk has decreased considerably
and the prospect is considering to be drilled.
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