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Structural Reservoir Heterogeneity Induced by
Forced Folding in Sandstone Reservoirs

Purpose and Aim of Study San Rafael Reef Monocline - SRR
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Fold Evolution and Deformation Bands

—— - s

OO

25°

O Lithology contrasts in the sandstone such as crossbeds
and duneset boundaries create nucleation points for
deformation bands that gradually join to form thick clusters
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Schematic cross sections along canyons of the San Rafael
Reef monocline. Navajo Sandstone interval constructed

above and below present day topography
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Aerial photograph of the SRR monocline
Field localities are shown in yellow, with corresponding forelimb dip
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Frequencies of single deformation bands (left) and ladder structure sets (right)
vs. forelimb dip
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© Ladder Structures develop in size and lenght.
The new formed structures offset those from
previous stages that have been passivelly rotated

Cataclastic Deformation Bands arranged in ladder structures
Notice record of paleo fluid front being hampered by the ladder boundary
as well as the self similarity of ladders at different scales of observation
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Ongoing Work: Reservoir Modelling — — Conclusions

Grid design and upscaling strategies are being evaluated in order to build

» The identified phases for deformation band formation can
a representative reservoir model and evaluate fluid flow in this case study

be used as a proxy for different stages of fold growth:

o i) Planar deformation Bands along bedding laminae
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o 0 0 &0 Permeability tensor model for crossbeds :
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1 G e N o | t(?ha”?f;]ges in the Qt_“d 295'92 '?C'Udet_ o » Deformation bands reduce host rock permeability by up to 2
incorporation of heterogeneities from deformation ban : - -
: ;-(I)ost o Pe;:rc:eabmt (mD1)000 10000 arrays and sedimentary structures combined Current status of the reservoir model of the San Rafael Reef orders of r.nag.nltude, lithological con’Fr.asts account for 1 order.
Y Colored horizon is present day topography The combination of both heterogeneities needs to be taken
Permeability in deformation bands are 0-2 orders of magnitude Navajo SST interval was reconstructed from available data to Into account to design a representative modelling grid
lower than the corresponding host rock permeability create a preliminary coarse grid
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