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Abstract

With shale plays becoming increasingly important source of natural gas, it has become all the more important to characterize shales.
This paper attempts to improve the overall understanding of gas shales using laboratory based petrophysical measurements. A
systematic petrophysical study on Floyd Shale samples from Black Warrior Basin, Alabama, was made on 27 suites of plugs, obtained
from 100 feet of core from one well, using measurements of total organic carbon (TOC), quantitative mineralogy, native bulk and
grain densities, effective porosity, velocity as afunction of effective pressure, NMR spectroscopy, magnetic susceptibility, and SEM
imaging. Except for the TOC measurements, all other measurements were made on samples from oriented plugstakenin 0, 90 & 45
degrees respectively to the symmetry axis. The TOC was | ess than 6% by weight and shows aweak trend of increasing with depth.
The effective porosity ranges from 4 to 10%. The grain densities vary between 2.5 & 2.8 gm/cc, showing a general decreasing trend
with depth. All samples have clay content more than 50 weight percent, and illite is the dominant clay mineral. Based of velocity
measurements, transverse isotropic symmetry is seen in only 6 samples. NMR T2 distribution shows that the majority of the water was
bound water.
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Flow diagram for estimating Helium porosity
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Velocity anisotropy measurement

Basic Equations to calculate elastic constants:
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Mineralogy variation with Depth
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Mineralogical variation on plug scale
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Variation of bulk & grain density
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Helium Porosity Variation in Floyd Shale
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Velocity Anisotropy in Floyd
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Transversely Isotropic behavior
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Variation of Thomsen’s anisotropy
parameters with confining pressure
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Visual fractures in Floyd shale
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Circumferential Velocity Analysis

6445-5 ft P

Tx RXx
CORE

Fn. Generator CRO

Vp (km/s)

Angl1eg((:1eg.) L
6445.5 ft

9/14/2008 AAPG Convention 2008- San Antonio 20




Variation of mechanical properties with
confining pressure

6455 ft

1500 2000

Confining Pressure (psi)

9/14/2008 AAPG Convention 2008- San Antonio



Conclusions

> All suites exhibit velocity anisotropy

> Only 6 suites exhibit TI symmetry. The absence of TI
symmetry can be explained due to local heterogeneity
and presence of a fracture network

> Mineralogy variation with depth indicates heterogeneity
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