Vadose Diagenetic Dissolution Textures, Cementation Patterns,
and Aragonite and Mg–Calcite Alteration in the Holocene Isla
Cancún Eolianite Aragonitic Ooids: Modern Analog for Ancient
Ooid-Grainstone Pore Networks
Robert G. Loucks1 and Kim Patty2
1

2

Bureau of Economic Geology, Jackson School of Geosciences, University of Texas at Austin,
University Station, Box X, Austin, Texas 78713–8924, U.S.A.

Chesapeake Energy Corporation, P.O. Box 18496, Oklahoma City, Oklahoma 73154–0496, U.S.A.

GCAGS Explore & Discover Article #00272*
http://www.gcags.org/exploreanddiscover/2017/00272_loucks_and_patty.pdf
Posted October 30, 2017.
*

Article based on an abstract published in the GCAGS Transactions (see footnote reference below), which is available
as part of the entire 2017 GCAGS Transactions volume via the GCAGS Bookstore at the Bureau of Economic Geology
(www.beg.utexas.edu) or as an individual document via AAPG Datapages, Inc. (www.datapages.com), and delivered as
an oral presentation at the 67th Annual GCAGS Convention and 64th Annual GCSSEPM Meeting in San Antonio,
Texas, November 1–3, 2017.

ABSTRACT
The Holocene Cancún Eolianite along the eastern shore of Isla Cancún in Yucatán,
Mexico, is an excellent natural laboratory for investigating sedimentological and diagenetic processes in a costal carbonate eolian-dune system. The eroded outcrops, comprised of loose ooid sand to lithified ooid grainstone, present well-exposed dune stratification consisting of climbing translatent stratification, grainfall laminations, and sandflow cross-stratification. The sediments are comprised of aragonitic ooids that are undergoing extensive early diagenesis in the vadose zone by meteoric water. Different
parts of the eolianite have achieved various stages of diagenesis, which allows the observation and understanding of the progression of aragonite ooid sand/grainstone stabilization. Dissolution of the unstable aragonite and Mg–calcite nuclei creates oomoldic pores,
and the generated calcium carbonate is reprecipitated as very fine- to fine-crystalline
equant calcite in interparticle pores. In ooid cortices, aragonite needles undergo dissolution by separating into nanoballs. No cement is being reprecipitated in the dissolving
nuclei for lack of suitable nucleation sites. The vadose zone of the Cancún Eolianite is a
closed system relative to conservation of calcium carbonate. The amount of dissolution
of aragonite and Mg–calcite approximates the amount of very fine- to fine-crystalline
equant calcite cement in the interparticle pore space. The early pore network has many
similarities to ancient pore networks in ooid grainstones, such as cement-reduced interparticle pores, cortex-dissolution-band pores, oomoldic pores, and abundant nano- to
micropores in altered ooids. Concepts derived from investigating the Cancún Eolianite
can be applied to understanding how ancient ooid-reservoir pore networks formed and
evolved.
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