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Abstract

The Valanginian Mulichinco Formation is a hydrocarbon productive unit of the Neuquén Basin in Argentina, in which potential
recoverable resources associated with tight sandstones are estimated as 5 tcf. Although the unit has been extensively studied in
outcrops, its extension, internal anatomy, and sand distribution in the adjacent subsurface region is still poorly understood. The
aim of this contribution is to present a basin-scale characterization of the unit, integrating a vast 3D seismic coverage plus
hundreds of wells, together with a refined facies and sequence-stratigraphic framework, in order to identify new leads and
prospects in underexplored areas. The Mulichinco Formation comprises continental, transitional, and marine deposits that
accumulated on a previous marine ramp setting after a major sea-level fall. It, therefore, represents an exceptional example of a
lowstand wedge whose sequence boundary (SB) is named the Intra-Valanginian unconformity. The basinal-scale study
encompasses an area of 56,000 km? (about half the extent of the basin), from which 36,000 km? are covered with 3D seismic
data of variable quality acquired during the last three decades. Gaps within 3D data are filled with 2D seismic. Moreover, 1600
wells with sonic, density and gamma-ray logs and 56 wells with core data are available. Standard facies and sequence-
stratigraphic analysis were carried out of the cores. The results of this study are presented in up to fourteen dip-oriented regional
seismic sections passing through calibration wells from the basin margin to the outcrops in the fold and thrust belt. In all
sections the lowstand wedge morphology is clearly identified, using consistent markers for its top and base. It thickens gradually
from a few meters in the basin borders up to 300 m in the distal portions, having an average length of 150 km. From seismic
interpretation, key reflectors are identified. The basal SB and the master transgressive surface at the top are represented by well
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defined reflectors. Internally, both reflectors and strata representing different depositional systems show some variability from
south to north, and, therefore, seismic stratigraphy is the key to understand the lateral and temporal relationships between
different stratigraphic intervals. This integrated study allowed prediction and identification of new tight sandstone plays within
this lowstand wedge and provided a new basin-scale exploration model for this prolific hydrocarbon unit.
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Mulichineco Extension in Subsurface

(56000 km?

|:| YPF Acreage

- Mulichinco Outcrops

“ Valanginian Oil & Gas
Fields

Maturity of Vaca Muerta Source Rock:

—_— Dry Gas
Wet Gas
_— Qil
° Gas Discoveries
° Qil Discoveries

Regional Gas-Water Contact

“..several formations with tight
gas potential.. found at different
depths and ..different
geological ages. Lajas and
Mulichinco formations
accounted for close to 80% of
tight gas production in
Neuquén Province in 2014.”
From WoodMackenzie Report “Neuquén

Basin Tight Gas Unconventional
Play”, July 2015

Average Field Petrophysyical Parameters

~__ |Field Net/Gross | Porosity (%) | Permeability (mD) Fluid
RDM 0,50 12,00 0,1 GAS
AP 0,70 14,00 1,0 GAS
VAM 0,80 16,00 100,0 OIL
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YPF ‘ Regional Section South - Section A
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Y PF | Mulichinco Formation - Regional Map: Stage 4 (MFS or MTS - TS)
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Y PF | Mulichinco Formation - Regional Map: Stage 5 (TS - MTS)
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YPF ‘ Mulichinco Formation: Stages Evolution
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YPF ‘ Conclusions

This work is one of the first attempts at modern regional synthesis of the Mulichinco using all
the available outcrop and subsurface information.

The Mulichinco Formation represents an exceptional example of lowstand wedge. In all
sections, the lowstand wedge morphology is clearly identified. It thickens gradually from a few
meters in the basin borders up to 400 m in the distal portions, having an average length of 150
km.

Remarkable is the presence of several depositional systems in such a thin unit, varying both
laterally and vertically.

5 main units or evolutive stages were recognized and mapped from the integration of available
data.

A better regional understanding of the Mulichinco Formation will tend to be more predictive
when exploring its remaining potential, specially for tight sandstone reservoirs in gas zones.
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