
Onshore Baja California to Offshore Salinas Basin: Integrating Outcrop Analogs With Subsurface 

Characterization  

 
D. A. Armitage1, L. Villalobos Vencela1, M. Bonora1, W. R. Morris2 

 
1Upstream Technical Division, Repsol, The Woodlands, Texas, UNITED STATES 
2Consultant, Placitas, New Mexico, UNITED STATES 

 

Abstract 

 

The exceptionally well-exposed outcrops of the Late Cretaceous Rosario Formation, Baja California, serve as an excellent architectural analog 

for Early Miocene subsurface deepwater channel levee complexes in the Salina del Istmo Basin, Mexico. In Baja California, over 1 km of 

exposed stratigraphy allows facies architecture to be studied from the core to seismic scale. In the Salinas Basin, two well penetrations cored 

both a channel-complex axis and the associated overbank wedge. While seismic-reflection data offer excellent spatial correlation, albeit at 

relatively low resolution, and well data offer excellent resolution, albeit in one dimension, outcrop analogs serve to bridge the gap in both scale 

and resolution. The Rosario Formation outcrops are utilized in the following ways: 1. Facilitate and validate core interpretations using 

sedimentary-structure-scale observations, 2. Facilitate wireline log response and borehole image interpretation, 3. Interpret sub-seismic 

depositional geometries for quantitative static modeling inputs and 4., Reduce uncertainty in seismic-scale interpretation. In Arroyo San 

Fernando, Baja California, a mid-slope submarine canyon-fill overlain by a genetically related channel-levee complex is exposed in the modern 

arroyo valley and its associated tributaries. The Late Cretaceous channel-levee complex is bounded by levee deposits on the western side and 

the paleo slope on the eastern side. Individual channel elements are 100s of meters wide and approximately 10m thick. These elements stack 

vertically and laterally into channel complexes that are up to several km wide and 100s of meters thick. Fine-grained levee deposits are also 

well-exposed in the valley walls, highlighting the complicated relationship between channel fill and associated overbank deposition. Individual 

beds in the levee deposits can be correlated laterally over 100s of meters, displaying multiple scales of sub-seismic heterogeneity. Salinas Basin 

channel axis cores display: 1. coarse-grained, thick bedded, normally graded turbidites indicative of channel thalweg, 2. Thick mud-matrix-

supported conglomeratic debrites and rotated blocks associated with the channel margin, and 3. thin to medium bedded, very-fine to medium 

grained bioturbated sandstone dominated by traction structures, interpreted as a terrace or inner levee. External levee cores display repetitive, 

thin bioturbated silt and ripple-laminated very fine-grained sandstone beds, typical of low energy overbank deposition. Occasional medium-

grained, thicker sandstone beds, up to 10s of cm, dominated by climbing ripples and convolute lamination are present. These are interpreted to 

represent rapidly deposited overbank sheets. Outcrop exercises simulating core, well log and seismic interpretation promote a better 

understanding of the distribution of multi-scale heterogeneity, i.e., porosity and permeability, resulting in more accurate reservoir 

characterization. Geologically realistic fine-scale characterization is critical in geomodels that strive to represent sub-seismic heterogeneity. 

This uncertainty is significantly reduced through incorporation of outcrop analogs. 


