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Appendix F
The Gypsum-Transmissivity Relationship in the Culebra Dolomite Member of

the Rustler Formation

Robert M. Holt and Dennis W. Powers

Introduction and Summary

Beauheim and Holt (1990) suggested that amount of gypsum cements in fractures and
vuggy porosity within the Culebra Dolomite Member of the Rustler Formation showed an
inverse relationship with Culebra transmissivity (T). They postulated that gypsum fracture
fillings limited Culebra T by closing fracture apertures and filling critical fracture junctions.
Beauheim and Holt illustrated a qualitative relationship but did not develop a quantitative model
relating T to gypsum content because too few well locations had both measured T values and
describable core. Since 1990, however, the Culebra has been cored and hydraulically tested at
24 additional locations, providing sufficient data to construct a quantitative model linking
Culebra T with the presence of gypsum cements.

Here we construct a simple quantitative model relating Culebra gypsum content to T and
develop maps showing the spatial occurrence of gypsum in the Culebra. We first review the
stratigraphy of the Rustler and the hydrostratigraphy of the Culebra. We then develop a gypsum
index for each WIPP borehole location where sufficient core exists to determine relative gypsum
content in the Culebra units defined by Holt (1997). When the log of Culebra T is plotted
against the gypsum index, a clear pattern emerges, and a critical value of the gypsum index can
be defined. This critical gypsum index value can be used to infer the high-T/low-T status of
Culebra well locations with an accuracy of greater than 97% for WIPP data. Maps showing the
location of no gypsum and low gypsum in the Culebra are then created using the critical gypsum
index value. These maps reveal that regions of no gypsum occur predominantly where Salado
dissolution has affected the Culebra and that the low-gypsum region in the WIPP area is similar
to the high-diffusivity region defined by Beauheim (2007).
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