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Figure 12. Map of the central North Slope with contours (in ft) of estimated thickness of exhumed Brookian strata. Numbered yellow dots correspond to 38 wells listed in table 1; three key wells (36—Wainwright 1, 30—Umiat 18, and 7-Grandstand 1) are
highlighted. The large arrow shows the regional trend of increasing amount of erosion to the south. Contours were generated from exhumation estimates at 145 wellsites (Burns and others, 2007) using GeoAtlas, the mapping module of GeoGraphix.
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Figure 14. Cross-plots of mean porosity and permeability versus mean maximum burial depth for Nanushuk sandstone and siltstone. Mean values

rocks, respectively. (B) Permeability versus Dmax plot. Permeability has a larger standard deviation than porosity.

Figure 13. Cross-plots of porosity and permeability versus maximum burial depth for Nanushuk sandstone and siltstone. All available data were plot-
ted (compare with fig. 14) except for samples with greater than 10 percent carbonate cement. The arrows depict the two major controls on reservoir
quality: depositional texture (grain size as proxy) and compaction. For any given value of Dmax, intra-well variability in porosity and permeability is
largely controlled by depositional texture as signaled by grain size. At the regional scale, values of porosity and permeability, and their intra-well vari-
ation, are reduced with increasing Dmax due to greater compaction of the sandstone. (A) Porosity versus Dmax plot. Wainwright 1 (~ 4,000 ft Dmax)
is indicative of shallow burial while Umiat 18 (~ 7,000 ft Dmax) and Grandstand 1 (~ 9,000 ft Dmax) are representative of moderately to deeply buried

are plotted by well (compare with fig. 13); samples with greater than 10 percent carbonate cement were excluded from the means. The arrow
depicts the secondary, regional control compaction has on reservoir quality; the role of depositional texture, as indicated by grain size, is not
evident from plots of mean values. Correlation coefficients are greater than for plots incorporating all the data (fig. 13), but complexity of the data
is hidden. Numbered gray dots correspond to 38 wells listed in table 1; three key wells (36—Wainwright 1, 30—Umiat 18, and 7—Grandstand 1) are

highlighted. (A) Mean porosity versus mean Dmax plot. (B) Mean permeability versus mean Dmax plot.

regional (compaction) controls on reservoir quality. A cross-plot of permeability versus Dmax should have a similar theoretical distribution of data.

and a short base at deep burial depth. [Note on terminology: a right trapezoid is a convex quadrilateral with one pair of parallel sides and two adjacent right angles. The parallel
sides are the bases of the trapezoid, while the non-parallel sides are the legs.] Highly cemented sandstone with greater than 10 percent carbonate cement occurs as a narrow
band with low porosity along the right-angle leg of the trapezoid. The green—yellow—red shading represents the relative extent of reservoir quality; a value of ~8,000 ft Dmax
marks the approximate boundary between productive and non-productive Nanushuk reservoirs. The arrows signify the primary, local (depositional texture) and secondary,
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1974. (B) QpLvmLsm diagram details composition of the lithic grains which consist largely of polycrystal- ; : : i T P P y P P ¥ group porosity—grain size plot (A). ’ ) : . ) ) 65 light. Abbreviation: MD = d depth
o P n diag b i g \ gely of polycry waves. This elucidates the nexus between environments of deposition, depositional energy, and  Dmax greater than 7,000 ft, while most within the high-porosity group (green oval) have a Dmax less ight. Abbreviation: MD = measured depth.
line quartz (predominantly chert) and argillaceous sedimentary and metasedimentary rock fragments.  grgin size, and is important in establishing depositional texture as the primary, local control on  than 7,000 ft. This supports the interpretation that the two groups result from differences in burial. 12,000 0.0 0.0 7.3 0.061 0.003 1.280
ISEa‘Tl:gts't%r?; ?ﬁgf:i?‘:;sreor‘z/ko;cﬁ%r;ﬁ;ts plays a crucial role in diagenesis due to their deformation with  regeryoir quality. Deposits of high-energy currents are predominantly fine-grained sandstone, 13,000 0.0 0.0 73 0.030 0.001 0.619
. deposits of moderate-energy currents are chiefly very fine- and fine-grained sandstone, and
deposits of low-energy currents are typically siltstone. The ranges of porosity and permeability 14,000 0.0 0.0 7.3 0.014 0.001 0.299
values for Grandstand 1 are constricted due to the greater degree of compaction. (A) Plot of
porosity (%) versus grain size (phi). (B) Plot of permeability (md) versus grain size (phi).
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Figure 15. Cross-plot of porosity versus maximum burial depth displaying theoretical right-trapezoid shape of the Nanushuk data cloud, with a long base at shallow burial depth
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