
Histogram indicating years in
which PEMEX drilled study wells.
Most wells were drilled between
1950 and 1970.
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Shale-volume determination for well A from the Macuspana Basin. For the interval below 1,500 m,
SP development was smaller. SP value for sand was changed to –25 mv in the lower interval,
compared with –50 mv in the upper interval.

Gross sandstone maps created from computed Vsh data for the Macuspana Basin.
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Location map showing the Veracruz and Macuspana Basins.
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PEMEX Exploración y Producción (PEMEX) and the Bureau of Economic Geology
(BEG) conducted a basin analysis and play characterization study of Pliocene and
Miocene gas plays in the Veracruz and Macuspana Basins in southern Mexico. An
integrated petrophysical analysis provided valuable inputs for stratigraphic studies
and for understanding the gas-producing reservoirs. Challenges in the petrophysical
study were working with many old logs, tying lithological information with seismic
data, better defining gas-producing reservoirs, and recognizing geopressured zones.

Petrophysical studies consisted of lithological determination, construction of a log
model, and petrophysical assessments. Understanding the lithology distribution
was one of the keys for this study. Besides core descriptions, cuttings descriptions
from mud logs and data from final well reports were used to build and calibrate
lithology models from wireline logs. Sand, shale, conglomerate, igneous rock, and
limestone were estimated. This lithological information was useful for stratigraphic
analysis and tying with high acoustic amplitudes observed on seismic data.

Petrophysical assessments were helped by special core analysis tests and detailed
description. Capillary pressure results were reviewed and compared against lithological
information, including thin-section pictures. Unique porosity and saturation
relationships were observed for each lithology, and specific parameters to determine
net gas pays for different lithologies were chosen.

Geopressured zones are present, which are recognized by slowing acoustic velocity
and low shale resistivity. The distribution of the geopressured zone in each basin
was mapped. Results indicate a complex geopressure system, present in the several
stratigraphic intervals and also variable depth intervals. Drilling mud heavier than
17 lb/gal is commonly used, and drilling difficulties are found in these geopressured
intervals.

Results were compiled and used in the basin analysis and gas play characterization.
They will be very useful for new well planning.
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Comparison of cutting-based lithology and estimated
lithology from wireline.
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