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Abstract

Outcrops of the Permian San Andres Formation along the western edge of the Guadalupe
Mountains of southeastern New Mexico have been thoroughly studied from a
stratigraphic perspective, but some uncertainty remains in specifically identifying certain
bounding surfaces (sequence boundaries, cycle boundaries,and flooding surfaces). We
have tested the application of multielement geochemistry on core samples to further
define the bounding surfaces within this cyclic ramp carbonate framework.

Five stratigraphic intervals were sampled from two cored wells drilled adjacent to the
outcrops. Major, minor, trace, and rare earth elements were measured by a commercial
laboratory on 44 composites taken across 5 stratigraphic bounding surfaces. Significant
variations of individual elements are observed across some of the bounding surfaces.
Interrelationships between 25 chemical variables were examined using multivariate
statistics. Principal components analysis, performed on centered log ratios of the
compositional variables, yielded five principal components with eigenvalues greater than
one and which explained eighty-one percent of the variance of the data. Clustering of
variables was investigated through varimax rotation of the principal components (factor
analysis). Utilizing this technique, three factors related to depositional/diagenetic
processes were interpreted and used to evaluate the five bounding stratigraphic surfaces.

Relatively high concentrations of elements associated with a “detrital clay factor” occur
within two cycle boundaries coincident with the transition of the middle to upper San
Andres and may represent a sequence boundary. Concentration of organic carbon and
associated base metals coincides with a flooding surface and occurs at the transition from
outer ramp to cyclic ramp crest deposition. Our approach may have utility in defining a
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stratigraphic framework from downhole log and cuttings data where some criteria for
recognizing bounding surfaces cannot easily be used.
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