
Late Miocene Salt-Influenced Sedimentation and Facies Architecture, Salinas Basin, Mexico 

 
D. A. Armitage1, J. P. Barbarto1, M. Yanez1, M. Bonelli1 

 
1Upstream Technical Division, Repsol, The Woodlands, Texas, UNITED STATES 

 

Abstract 

 

The well-imaged Tortonian interval in the deep-water Salina del Istmo Basin, offshore Mexico, offers an exceptional opportunity to investigate 

depositional processes and salt-sediment interaction. This study utilizes three-dimensional seismic-reflection data, well log analysis, cuttings 

data and conventional core to interpret the depositional environment, the stratigraphic evolution of the minibasin, the syn-depositional response 

of sediment gravity flows to seafloor topography and the synkinematic response of the mobile substrate to sediment loading. These sub-

regional interpretations are used to make broader sequence stratigraphic interpretations that are applicable across the Salinas Basin. 

Sedimentary facies described from core include: 1. Sharp-based very fine to fine-grained planar and ripple-laminated sandstone with thin clay 

drapes. Ripples include normal, climbing, unidirectional and minor bi-directional, 2. Erosionally based fine to medium-grained sandstone with 

subtle planar fabric, 3. Siltstone ripple lamination. 4. Soft sediment deformation, associated with the ripple-laminated sandstone facies, 5. 

Planar laminated to massive, indurated muddy siltstone. Sandstone beds are typically tens of cm thick and occasionally contain small mud rip-

up clasts at the base. The sedimentary facies occur in overall fining up packages, capped with a 1-2 m thick, muddy siltstone. Sedimentary 

facies are grouped in genetically related packages termed facies associations. These associations are used to define architectural elements, such 

as a channel or lobe. Facies associations include: 1. Fine to medium-grained planar-laminated sandstone, 2. Very fine to fine-grained planar 

and ripple-laminated sandstone, and 3. Massive to laminated muddy siltstone. Clay-drape preservation and the thin-bedded, traction-structure 

dominated and fine-grained nature of the deposits implies a low energy environment dominated by dilute turbidity currents in an off-axis 

setting. The shales are thick relative to the sandstone beds and are occasionally massive, interpreted as the deposits of ponded fluid mud. The 

variable ripple foresets indicate deflection or reflection of flows, likely a product of interaction with seafloor topography. The soft sediment 

deformation could be due to remobilization because of subtle topographic relief, or elevated pore pressure in the ripple laminated facies due to 

high sedimentation rates. The environment is interpreted as off-axis, weakly confined deposition at the minibasin margin where dilute turbidity 

currents were reflected by proximal salt topography. Attribute extractions and off-set well data are used to define a coarse-grained south to 

north sediment fairway in the Early Miocene. This evolves stratigraphically into finer grained and weakly confined channel-lobe complexes in 

the Late Miocene. A late-stage sinuous channel trends WSW-ENE between adjacent minibasins across a previous topographic high, indicating 

the topography was smoothed out and the mobile substrate, at least briefly, was stable. This channel is interpreted to represent late stage, low 

relief, muddy levee-confined channel. Subsequent basin subsidence in the Late Miocene, coincident with increased sedimentation, resulted in 

the return to a confined minibasin. This complex interplay between seafloor topography and sedimentation could be related to broader 

sedimentation pulses likely controlled by sea level. 


