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Abstract 

 

The Valanginian Mulichinco Formation represents an exceptional example of a 3rd order lowstand wedge formed after a major 

sea-level fall. The Mulichinco Formation comprises continental, transitional and shallow-marine deposits, but their proportion 

varies significantly across the basin, and from outcrops to subsurface. For many decades, this prevented on generating a basin-

scale evolutionary model of the unit. In this study, the basin-scale sequence stratigraphy and stratigraphic architecture of the unit 

was assessed by defining regional seismic and well sections along strike. Facies and facies associations were identified in cores 

and well logs and then related with equivalent strata exposed in outcrops. Seismic data were key to understand facies 

distribution and lateral continuity. This work proposed a new sequence stratigraphic model, in which the Mulichinco Formation 

evolution can be synthetized in five stages. Stage 1, immediately above a first subaerial unconformity (SU1), is represented by 

eolian to fluvio-eolian strata, which are truncated at their top by a new subaerial unconformity (SU2), which suggest a second 

basin reconfiguration. Stage 2 was accumulated basinward during relative sea-level rise. Stage 2 is composed of fluvial, coastal 

and shallow-marine facies. Stage 3 is characterized by the appearance of mixed (carbonate/siliciclastic) offshore and shoreface 

deposits. The dilution of siliciclastics and retrogradational stacking suggests a decrease in hinterland supply and transgressive 

conditions. Stage 4 is represented by fluvial, coastal and shallow to deep-marine facies. Stage 5 represents the shift of the fluvial 

system landward associated to the continuous rise in relative sea level. During this stage, the stratigraphic architecture differs 

from the northeastern to southwestern regions of the basin. Whereas on the northern part it evidences a regressive pattern, on the 

mailto:maria.pascariello@ypf.com


southwestern sector it suggests a transgressive trend, evidenced by the installation of estuary deposits onto previous fluvial 

strata. This difference could be explained by localized subsidence, triggered by a tectonic inversion pulse. The results of this 

study have important implications for understanding the evolution of the oil-and-gas-bearing Mulichinco Formation of the 

Neuquén Basin, illustrating the complexity of depositional-environment distribution within a lowstand wedge. 
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WORKFLOW  - Seismic & Well Data
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WORKFLOW – Stratigraphical framework construction
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CORE ANALYSIS
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STRATIGRAPHIC SURFACE DEFINITION

RSME:  Regressive Surface of Marine Erosion

MRS1:  Maximum Regressive Surface

MTS1:  Maximum Transgressive Surface

MTS:   Master Transgressive Surface



STRATIGRAPHIC SURFACE DEFINITION

SU2

SU1

SU:       Subaerial Unconformity

SB:       Sequence Boundary

MTS:     Master Transgressive Surface
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PALEOENVIRONMENTAL AND SEQUENCE-STRATIGRAPHIC EVOLUTION Stage 2
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MULICHINCO FORMATION GENERAL STRATIGRAPHIC EVOLUTION
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MULICHINCO FORMATION GENERAL STRATIGRAPHIC EVOLUTION
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MULICHINCO FORMATION GENERAL STRATIGRAPHIC EVOLUTION
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MULICHINCO FORMATION GENERAL STRATIGRAPHIC EVOLUTION
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MULICHINCO FORMATION GENERAL STRATIGRAPHIC EVOLUTION
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MULICHINCO FORMATION GENERAL STRATIGRAPHIC EVOLUTION
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MULICHINCO FORMATION STRATIGRAPHIC EVOLUTION
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• The Mulichinco Formation represents an exceptional example of lowstand wedge. It thickens gradually

from a few meters at the basin borders up to 400 m in the distal portions, having an average length of

150 km. This wedge morphology is clearly represented on the regional sections.

• This work comprises a regional synthesis of the Mulichinco Formation using all the available outcrop

and subsurface information on the basin.

• It is a remarkable fact the great lateral and vertical variability of facies within the unit, representing the

development of different depositional systems in a relatively short period of time (2 My).

• Two important erosive surfaces that suggest different internal pulses of basin reconfiguration has

been identified. Three more key stratigraphic surfaces (MRS1, MTS1, MSR2) helped understanding the

temporal evolution.

• 5 evolutive stages were recognized and mapped from the integration of available data.

• A better regional understanding of the Mulichinco Formation will help to be more predictive when

exploring its remaining potential. New exploratory opportunities.

CONCLUSIONS



Thank You for Your Attention!

VPF VPF 



REFERENCES

• Gulisano, C., A. Gutierrez Pleiming, A. y Di Gregorio, R., E., 1983. Estudio estratigráfico del intervalo Thithoniano Valanginiano (Formaciones Vaca Muerta, 

Quintuco y Mulichinco) entre la Sierra de la Vaca Muerta y Picún Leifú. Departamento Picunches, Zapala y Catan Lil. Provincia del Neuquén. YPF Internal report . 

Unpublished.

• Leanza, H.A. 2009. Las principales discordancias del Mesozoico de la Cuenca Neuquina según observaciones de superficie. Museo Ciencias Naturales B. 

Rivadavia  Magazine. 11(2): 145-184.

• Liberman, A., Schwarz, E. y Veiga, G., 2014. Caracterización paleoambiental y secuencial de reservorios de la Formación Mulichinco en el yacimiento Aguada del 

Chivato (Sector nororiental de la cuenca Neuquina, Argentina): su contribución para el desarrollo de un campo inmaduro. Congreso de Hidrocarburos---- 351-373.

• Luna, E., Lopez Peze, G. y Raggio, F., 2012. Estudio Regional de la Formación Mulichinco para reservorios Tight Gas y Tight Oil. YPF Internal report . 

Unpublished. 

• Olivo, M., S., 2016. Análisis sedimentológico y estratigráfico secuencial de los sistemas fluviales y eólicos del Valanginiano en el sector central de la provincia de 

Neuquén, cuenca Neuquina, Argentina. Doctoral Thesis, Universidad Nacional de La Plata, La Plata. 297 pp. Unpublished.

• Scaricabarozzi, N. Borgnia M y Estrada, S., 2014. Distribución anómala de fluidos en la Formación Mulichinco y su relación con el dorso de los Chihuidos, Bloque

Aguada Pichana- Cuenca Neuquina.

• Schwarz, E., 2003. Análisis paleoambiental y estratigrafía secuencial de la Formación Mulichinco (Valanginiano), en el sector septentrional de la Provincia del 

Neuquén, Cuenca Neuquina, Argentina. Doctoral Thesis, Universidad Nacional de La Plata, La Plata. 303 pp. Unpublished.

• Schwarz, E., Howell, J. A., 2005. Sedimentary evolution and depositional architecture of a lowstand sequence set: the Lower Cretaceous Mulichinco Formation, 

Neuquén Basin, Argentina. In: The Neuque´n Basin, Argentina: A Case Study in Sequence Stratigraphy and Basin Dynamics (Eds G.Veiga, L. Spalletti, H. Howell 

and E. Schwarz), Geol. Soc.Lond. Spec. Publ., 252, 109–138.

• Vergani, G. D., A. J. Tankard, H. J. Belotti, and H. J. Welsink, 1995. Tectonic evolution and paleogeography of the Neuquén basin, Argentina, in A. J. Tankard, R. 

Suárez Soruco, R., and Welsink, H.J (eds) Petroleum Basins of South America. AAPG Memoirs, 62, 383-402.




