An important complication to the interpretation of all San Andres and Grayburg carbonate reservoir
successions in the Permian basin is the presence of sulfate. Sulfate is ubiquitous and locally takes the
form of gypsum as well as anhydrite. FABRIC PETROPHYSICS
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7. Grayburg porosity is largely confined to inner platform, cycle S SRR
base siltstones and sandstones. Because of their intercrystalline
pore space, these rocks display a good porosity/permeability 15. Both porosity and permeability are markedly higher in recrystallized zones than in surrounding unrecrystallized matrix.
relationship and, locally, very high permeabilities. Low permeability is normally characteristic of fusulinid-bearing facies because of the dominance of separate vug (fossil-
= = moldic) pores. The recrystallization of these rocks along burrows has altered the rock fabric to produce significant
T — —: intercrystalline porosity and, accordingly, higher permeabilities. However, although permeability can be quite high in
T = _ these zones their tubular nature and probable poor lateral interconnections suggest that effective permeability may be
— much lower.
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100 = > L 3 13. Fusulinid facies in the upper part of the Lower San Andres contain abundant vertical, tubular areas of recrystallized dolomite. In many cases, there is strong evidence GEOMETRY.
3 I = = that vertical tubules are a result of burrowing . Recrystallized zones diminish in abundance downsection although evidence of burrowing does not. Commonly these
] =] =] burrowed vertical zones contain abundant sulfate nodules.
105 = [ = | Mi ically, these fabri ly display enlarged Is and, i leached dolomite rhomb
z icroscopically, these fabrics commonly display enlarged crystals and, in many cases, leached dolomite rhomb cores.
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8. Upper San Andres (USA) porosity is most common in tidal-flat to core analysis 4400 ® 9
facies. But because the pore space in these rocks is mostly g S
composed of separate vugs, they generally have extremely low 10. Standard core analysis techniques result . 7= L(',-) E
permeability and high water saturation. in dehydration of gypsum and produce ] o <
erroneous porosity and permeability . E =
reading. Comparison of petrophysical 6 — | S = A c 3
measurements made from low temperature Z S g
treatment of cores versus the conventional 4500 7 Eg_
high temperature techniques shows the — 5— =
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S O SEN A [ES (L) BErISit CRmpises meltle ene 12. Altered gypsum-filling interparticle pore space in ooid/peloid grain-dominated packstone and fusulinid wackestone of the lower San 14. Comparison of isotopes from recrystallized and adjacent unrecrystallized areas in the lower San Andres shows that recrystallized dolomite is markedly depleted in 580 (2 to 3 %oPDB). The 16. The development of burrowed zones, recrystallized dolomite, and higher porosity and permeability is a direct function of proximity to
iipEnysiEline peres el IS Meshlee! i@ e L 9 seiinast 701 Andres Formation at Fuhrman-Mascho field. Note that the blue color is the result of blue-dyed epoxy injected into intracrystalline pores absence of similar depletions in the upper San Andres suggests that fluids predated upper San Andres diagenesis or entered the top of the lower San Andres along the unconformity. Similar the unconformity surface. This suggests that all of these features owe their origin to diagenetic fluids entering the lower San Andres
B T e e e within the altered gypsum. The abundant gypsum in the San Andres at Fuhrman-Mascho means special precautions must be taken for patterns of isotopic depletion have been documented in several other San Andres and Grayburg successions, such as this example from the South Cowden Grayburg field. along the unconformity surface.
between porosity and permeability. accurate petrophysical measurements and volumetric calculations.
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