The Muerto Shale in Northwest Peru: From a World-Class Source Rock to an Emerging Unconventional Reservoir
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Abstract

Exploratory screenings for unconventional plays in Peru have revealed promising characteristics of Cretaceous source rocks, which suggest
that the Cenomanian-Turonian Muerto Formation is a potential world-class source rock. We herein analyze the potential of Muerto as a shale
play in coastal northwest Peru where facilities, terrain conditions, and accessibility are favorable for sustaining operations of similar magnitude
to those in USA and Argentina. This work provides new insights into the geological features and unconventional potential based on public data
from previous studies and repositories. Sedimentological, geochemical, petrographic and geophysical data were used to characterize organic-
rich intervals. Muerto formation, originally assigned as Albian age, receives its name due to the strong oil odor when it breaks; likewise, black
color, laminar structure and abundance of fractures are the main features that Muerto shows in outcrops. Biostratigraphic review suggested
modifying the age of Muerto to Cenomanian-Turonian based on foraminiferal assemblage described on thin sections. In addition, recent U-Pb
zircon dating carried out on volcanic ash layers validate the Cenomanian-Turonian for the Muerto shale. Accordingly, Muerto paleogeography
is related with OAE 2 global anoxic event, analogous with the Eagle Ford in USA and La Luna in Colombia. Muerto strata consists of two
units: (1) lower Muerto, composed by interbedded black marls and calcareous shales, with strong oil odor and stains; (2) upper Muerto,
composed by dark gray to black siltstones and shales with scarce gravity flows beds. Muerto have excellent total organic content (2—6 wt%,
n=116), very good remaining hydrocarbon potential (S2 >5), mixed kerogen type (I1/111) and thermal maturity within the oil window (0.74—
1.22%Ro0). Muerto spread over the coastal forearc of northwest Peru, where it is preserved within half-grabens in the northwest petroliferous
province of Peru. The potential total area of preserved Muerto in these basins is about 16,000 km2 with depths greater than 2,000m. Thickness
in outcrops ranges from 50 to 600m and this variability is expected to be similar in the subsurface. The Muerto shale is analogous in lithology
and time to the Eagle Ford in USA. Furthermore, the potential subsurface extension of Muerto in northwest Peru is comparable to the
unconventional producing areas of VVaca Muerto in Neuquen basin, Argentina. The Muerto shale play is currently on an early phase of
exploration. Nevertheless, the closeness to Talara basin and oil and gas processing facilities encourages further assessments to locate sweet
spots for pilot production projects across the northwest Peru.



