PSAssessment of Porosity and Diagenesis in the Lower Cretaceous (Aptian-Albian) Sligo Formation, South Texas*
Eyitayo Aina’ and Brenda L. Kirkland*

Search and Discovery Article #50432 (2011)
Posted June 30, 2011

*Adapted from poster presentation at AAPG Annual Convention and Exhibition, Houston, Texas, USA, April 10-13, 2011

'Department of Geosciences, Mississippi State University, Mississippi, MS (ea230@msstate.edu)
Abstract

Approximately 120 ft (37 m) of core from the dry Mobil McElroy-1 well in South Texas (Lower Cretaceous (Aptian-Albian) Sligo Formation)
was studied to evaluate diagenetic processes resulting in porosity evolution and occlusion.

Post-depositional porosity-impacting structures in the Mc-Elroy-1 well, including stylolites and cementation in fractures and microfractures,
significantly occluded porosity in Mobil McElroy-1 well. Late medium (1 mm - 3 mm) to large (> 3 mm) equant calcite and non-ferroan
dolomite cement encasing compacted grains are jointly responsible for more than 10% of the primary porosity lost.

Late-stage cementation is observed to be the main porosity modification event below 14,950 ft (4557 m) core depth. Replacement dolomites in

fractures and pores also considerably occluded primary and secondary porosity in the McElroy-1 well. Primary porosity loss is greatest below
16,950 ft (5166 m) core depth where pressure-solution was observed to be most intense.
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ABSTRACT

Approximately 120 ft (37 m) of core from the dry Mobil McElroy-1 well
in South Texas (Lower Cretaceous Aptian-Albian, Slieco Formation) was
studied to evaluate diagenetic processes resulting in porosity
evolution and occlusion.

Post-depositional porosity-impacting structures in the Mc-Elroy-1 well
including stylolites, and cementation in fractures and microfractures
significantly occluded porosity in Mobil McElroy-1 well. Late medium
(1mm -3 mm) to large (> 3 mm) equant calcite and non-ferroan
dolomite cement encasing compacted grains are jointly responsible
for more than 10% of the primary porosity lost.

Late-stage cementation is observed to be the main porosity
modification event below 14,950 ft (4,557 m) core depth. Replacement
dolomites in fractures and pores also considerably occluded primary
and secondary porosity in the McElroy-1 well. Primary porosity loss is
oreatest below 16950 ft (5166 m) core depth where pressure solution
was observed to be most intense.
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METHODS

Core Description and Sample Selection
Approximately 120 ft (37 m) of core was examined under a standard petrographic microscope and
carefully described.

Standard Petrographic and Cathode Luminiscence Analyses

A total of 30 samples from roughly every 5 ft (15 m) of available core were made into standard thin
sections. Each thin section was stained with alizarin red-S and potassium ferricyanice and
analyzed under a standard petrographic microscope and a CL-4 Luminiscope .

Elemental Mapping of Thin sections

Minerals of interest in thin sections and minor element composition of e.g. Mn and Mg within
different cements were analyzed and mapped using the Carl Zeiss EVO50VP Environmental SEMs
attached EDX spectrometer system at the MSU Institute I’AT.

X-RAY Diffraction analyses

Bulk mineralogy of unstained cements and pore-filling materials in the core and thin section stubs
were determined using x-ray powder diffraction. Cements and pore-filling materials were obtained
with a dental tool and crushed to finely ground powder and analyzed at the MSU I°AT.

Stable Isotope analyses (results pending)

Carefully obtained cements from the core and thin section stubs were finely ground to powder.
Approximately 50 - 100 micrograms (0.005 - 0.010 mg) of the carbonate powder was weighed using
an electronic microbalance and reacted with 100% orthophosphoric acid (H,P0,) at 25°C, to release
dry CO, which was analyzed with a gas-source mass spectrometer at ASIL, University of Alabama.

SIGNIFICANCE OF STUDY

This project will positively impact the understanding of the Sligo Formation gas play.

Successful production from the Sligo Formation could serve huge potential markets in South
Texas and the Gulf Coast region at large.

This study will contribute to the body of knowledge on porosity-impacting structures in
carbonate reservoirs in the carbonate community.

This study will be potentially applicable to other Mesozoic deposits worldwide.
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