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	Fig. 2.3. Plan map of Hockley Dome showing elevation (relative to MSL) of top of cap rock in feet (modified from Price et al., 1983). Locations of drill holes (filled circles) utilized in this study are illustrated (Appendix la and lb). Also shown are type core holes HB3 and HH2, Oil field, United Salt Mine, and lines of section.
	Fig. 2.4. Stratigraphic column of the Gulf Coast Basin. Cross-section horizons were selected on the basis of reliable regional subsurface correlation. Chart and geochronology modified from Seni and Jackson (1984) and Jackson and Galloway (1984).
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	Fig. 2.6. Dip oriented structural cross-section (B-B') across Hockley Dome. Geopressure occurs at top of Wilcox. Line of section shown in Figure 2.1.
	Fig. 2.7. Strike oriented structural cross-section (C-C) across Hockley Dome. Geopressure occurs at top of Wilcox. Line of section shown in Figure 2.1.
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	Fig. 2.9. Structure map on top of Wilcox and idealized section of the San Felipe-Katy-Hockley area (modified from Halbouty, 1979).
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	Fig. 3.1. Plan map of Hockley Dome showing isopach thickness of cap rock in feet. Dashed outermost line represents the inferred extent of cap rock.
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	Fig. 3.7. Southwest-northeast cross-section of Hockley salt dome, D-D'. Line of section shown in Figure 2.3.
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	Fig. 3.9. Plan map of Hockley Dome showing elevation (relative to MSL) of top of anhydrite cap rock in feet.
	Fig. 3.10. Plan map of Hockley Dome showing isopach thickness of anhydrite in feet. Dashed outermost line represents the inferred extent of cap rock.
	Fig. 3.11. Plan map of Hockley Dome showing isopach thickness of upper calcite in feet. Note that greatest thicknesses are along the dome margins. Dashed outermost line represents the inferred extent of cap rock.
	Fig. 3.12. Plan map of Hockley Dome showing isopach thickness of lower calcite in feet. Most of these internal calcite zones are located in the southern portion of the dome. Drill holes denoted with small circles contain three ft of calcite or less. Dashed outermost line represents the inferred extent of cap rock.
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	Fig. 3.19 a. Core photograph of layered light and dark gray anhydrite cap rock; sample HH3-601. Note pale (pi) 2 cm layer bordered by gray anhydrite sections of core.
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	Fig. 3.20. Photomicrograph of porous anhydrite (an) with disseminated and slightly corroded siderite rhombs (sd); sample HH3-1046 occurs at base of cap rock. Porosity (p) ranges from 5 to 10 %. Photo width is 2.5 mm; transmitted plane polarized light.
	Fig. 3.21. Core photograph of sandy zones (white) in anhydrite cap rock; sample HH2-900. Clastic material also occurs as isolated dark rimmed clusters.
	Fig. 3.22. Core photograph of broken and disturbed bands in upper calcite cap rock; sample HB3-350. Porosity is abundant and subhorizontal.
	Fig. 3.23. Core photograph of angular sandstone inclusions in upper calcite cap rock; sample HB3-359.
	Fig. 3.24. Photomicrograph of euhedral quartz (qz) and interstitial Fe-sulfides (py) intergrown with anhydrite (an) cap rock; sample HH2-878. Many euhedral quartz crystals have detrital quartz cores. Photo width is 1.2 mm; reflected light.
	Fig. 4.1. Plan map of Hockley Dome showing isopach thickness of ft % Pb+Zn. Note that greatest metal concentrations are in the southern portion of the dome. Dashed outermost line represents the inferred extent of sulfide mineralization. Data are shown in Appendix If. (See text in Appendix I for additional information on methods of calculation.)
	Fig. 4.2. Plan map of southern Hockley Dome showing isopach thickness of ft % Pb+Zn. Dashed outermost line represents the inferred extent of sulfide mineralization.
	Fig. 4.3. Plan map of southern Hockley Dome showing isopach thickness of ft % Zn. Dashed outermost line represents the inferred extent of sulfide mineralization.
	Fig. 4.4. Plan map of southern Hockley Dome showing isopach thicloiess of ft % Pb. Dashed outermost line represents the inferred extent of sulfide mineralization.
	Fig. 4.5. Core photograph of steeply inclined sulfide laminae (roughly 45°) consisting of marcasite, pyrite, sphalerite and galena within anhydrite, sample HB3-934.
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	Fig. 4.6 c. SEM photomicrograph of boxwork Fe-sulfide exhibiting geometric impressions left by anhydrite grain; sample HH2-404. Note sulfide surfaces show little corrosion. SEM photo width is 0.3 mm.
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	Fig. 4.10. Core photograph of massive sulfide section of anhydrite cap rock consisting of ramose Fe-sulfides interlammated with tan chalky sphalerite, sample HB3-747.
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	Fig. 4.13. Photomicrograph of complex sulfide intergrowth consisting of colloform sphalerite (si) and skeletal galena (ga) nucleating on anhydrite grains (an); sample HH2-404. Skeletal galena suggests that sulfide precipitation was rapid. Photo width is 1.2 mm; reflected light.
	Fig. 4.14. Generalized paragenetic sequence for anhydrite-hosted sulfide laminae.
	Fig. 4.15. Photomicrograph of colloform Fe-sulfide (me) interlaminated and included with microcrystalline sphalerite (si); sample HH2-878. Sphalerite bands and spheres were analyzed by microprobe, see text for discusson. Photo width is 2.5 mm; reflected light.
	Fig. 4.16. Core photograph of brecciated sulfide clasts (s), composed of Fe-sulfides and minor sphalerite and galena, cemented by fine-grain sulfide matrix and calcite; sample HF2-1095. Sample is representative of a massive sulfide interval from the deeply flanking portion of the upper calcite zone in Hockley cap rock.
	Fig. 4.17. Core photograph of calcite cap rock with slightly disturbed pyrite (py) and sphalerite (si) laminae. These laminae are interpreted to represent inherited sulfides from calcite replacement of mineralized anhydrite. Sample from internal calcite zone of hole HH2A. Note sulfide fragments at base of sample.
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	Fig. 5.1. Plan map showing location of drill holes (open circles) utilized in metal abundance and distribution study. Contour lines are shown for reference and represent elevation of top of cap rock in feet.
	Fig. 5.2. Plan map of southern Hockley Dome showing location of drill holes (open circles) that comprise the B-and H-section lines. , , _ .. , Open circles indicate drill holes used to study dip and strike oriented metal profiles. Contour lines are shown for reference and represent elevation to top of cap rock in feet.
	Fig. 5.3. Lithologic cross-section along the H-section line. Vertical lines represent drill holes. Thick lines are rotary drilled intervals; thin lines are cored intervals used in this study.
	Fig. 5.4. Lithologic cross-section along the B-section line. Vertical lines represent drill holes. Thick lines are rotary drilled intervals; thin lines are cored intervals used in this study. Note the thinning of cap rock toward the dome margin. See Figure 5.3 for lithologic explanation.
	Fig. 5.5. Histogram of Pb content for cored intervals of drill holes on the H-section line.
	Fig. 5.6. Histogram of Zn content for cored intervals of drill holes on the H-section line.
	Fig. 5.7. Histogram of Cd content for cored intervals of drill holes on the H-section line.
	Fig. 5.8. Histogram of Ag content for cored intervals of drill holes on the H-section line.
	Fig. 5.9. Pb/(Pb+Zn) ratios for cored intervals of drill holes on the H-section line. Sloped regression lines indicate an increase in Zn relative to Pb with depth, corresponding to decreased Pb content in younger mineralizing fluids.
	Fig. 5.10. Histogram of Pb content for cored intervals of drill holes on the B-section line
	Fig. 5.11. Histogram of Zn content for cored intervals of drill holes on the B-section line.
	Fig. 5.12. Pb/(Pb+Zn) ratios for cored intervals of drill holes on the B-section line.
	Fig. 5.13. Histogram of Pb, Zn, and Ag content and Pb/(Pb+Zn) ratios of drill hole HII. Sloped regression line from metal ratios indicate an increase in Zn relative to Pb with depth. See Figure 5.2 for core hole location and Figure 5.3 for lithologic explanation of vertical profile.
	Fig. 5.14. Histogram of Pb, Zn, and Ag content and Pb/(Pb+Zn) ratios of drill hole HW2. Sloped regression line from metal ratios indicate an increase in Zn relative to Pb with depth. See Figure 5.2 for core hole location and Figure 5.3 for lithologic explanation of vertical profile.
	Fig. 5.15. Histogram of Pb and Zn content and Pb/(Pb+Zn) ratios of drill hole Cl. Sloped regression line from metal ratios indicate an increase in Zn relative to Pb with depth. See Figure 5.1 for core hole location and Figure 5.3 for lithologic explanation of vertical profile.
	Fig. 5.16. Histogram of Pb and Zn content and Pb/(Pb+Zn) ratios of drill hole HD2. See Figure 5.1 for core hole location and Figure 5.3 for lithologic explanation of vertical profile.
	Fig. 5.17. Histogram of Pb and Zn content and Pb/(Pb+Zn) ratios of drill hole HC1. See Figure 5.1 for core hole location and Figure 5.3 for lithologic explanation of vertical profile.
	Fig. 5.18. Schematic evolution of Hockley cap rock growth showing general metal abundances and stratigraphic position during (A) Paleocene, (B) Eocene to Mid-Oligocene, and (C) Mid-Oligocene to Plio-Pleistocene. Brines migrate updip from the overpressured deep Gulf of Mexico basin via formational aquifers and major fault systems. Metalliferous fluids that enter the site of ore deposition are in response to regional sediment deposition and not local sediment loading of Hockley Dome rim synclines. U, M, and L refer to the major cap rock metal zones (Upper, Middle, and Lower) discussed in the text.
	Fig. 5.19. Range and mean (filled triangle) of metal-bearing Gulf Coast formation waters by reservoir age. The numbers in parentheses indicate total number of samples analyzed. The open triangles represent mean values for the Picaroon field, offshore Texas; they are interpreted to have a strong Mesozoic fluid signature. References to data: Carpenter et al. (1974), Carpenter and Trout (1978), Land and Prezbindowski (1981), Macpherson (1989), and Kharaka et al. (1977; 1980).
	Fig. 5.20. Scatter plot of metal-bearing formation waters from Gulf Coast region. Fluids from Tertiary siliciclasitics (six values) plot within the black area near the origin, i.e., very low metal values. The three most metal-rich brines produced within Tertiary siliciclasitics are from the Picaroon field. Three high metal brines from Cretaceous carbonates (Land and Prezbindowski, 1981) are off the field of this diagram. References to data: Carpenter et al. (1974), Carpenter and Trout (1978), Land and Prezbindowski (1981), Macpherson (1989), and Kharaka et al. (1977; 1980).
	Fig. 5.21. Scatter plot of Ca versus Cl concentrations for metal-bearing formation waters from the Gulf Coast region. Almost all of the formation waters that contain > 1 mg/L Pb+Zn are Na-Ca-Cl brines. Calcium-rich, metal-bearing waters from Frio reservoirs (south Texas) have Ca/Cl ratios similar to brines in Cretaceous rocks (Texas and Mississippi) and in Jurassic rocks (Mississippi). Underlying Mesozoic fluids have probably been circulated into the Tertiary section resulting in elevated Ca and metal concentrations (Morton and Land, 1987). Ca/Cl ratios from Picaroon fluids fall within the Mesozoic brine field suggesting a direct conduit (fault) of metalliferous fluids from the Mesozoic section. NaCl-type water is derived by dissolution of diapiric salt, and Acetate-type water is derived from diagenetic clay mineral reactions that release water (Morton and Land, 1987). References to data: Carpenter et al. (1974), Carpenter and Trout (1978), Land and Prezbindowski (1981), Macpherson (1989), and Kharaka et al. (1977; 1980).
	Fig. 5.22. Hypothesized fluid flow pattern of basinal waters (BW), acetate-type waters (AW), and (MW) meteoric waters into the cap rock forming environment. See text for discussion. Note illustration not drawn to scale (modified after Price et al., 1983).
	Fig. 6.1. Plan map showing location of drill holes (open circles) utilized in study. Contour lines are shown for reference and represent elevation of top of cap rock in feet.
	534 Figure. 6.2. Profile of o s values of pyrite for HH2 plotted as depth below surface. The least-squares best-fit lines for the upper and lower isotope trends have correlation coefficients of 0.86 and 0.79, respectively (modified from Kyle and Agee, 1988).
	Fig. 6.3. 534 S composition of all sulfide minerals in the Hockley dome cap rock. Mean 534 S values for pyrite/marcasite, sphalerite, and galena are roughly -ll°/00, -6°loo, and -9 °/oq respectively. Plot includes data reported in Kyle and Price (1986) and Kyle and Agee (1988).
	Fig. 6.4. 834 S values of pyrite relative to host rock. Note that heavier 834 S values are associated with calcite-hosted sulfides. Plot includes data reported in Kyle and Price (1986) and Kyle and Agee (1988).
	Fig. 6.5 a. Photograph of anhydrite cap rock core containing numerous, inclined Fe-sulfide laminae; sample HH2-652. Note the fracture-fill Fe-sulfide zone in the lower core section.. Fig. 6.5 b. Scatter plot of 534 S pyrite values versus laminae distance from HH2-652. Note grouping of adjacent laminae that have similar 834 S values.
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	Fig. 6.6 a. Photograph of anhydrite cap rock core containing numerous, horizontal Fe-sulfide laminae; sample HH3-837. Fig. 6.6 b. Scatter plot of 534 S pyrite values versus laminae distance from HH3-837 Note grouping of adjacent laminae that have similarS34 S values.
	Untitled
	Fie. 6.7. Scatter plot of sphalerite versus galena within equilibrium fractionation temperature fields Equilibrium lines are calculated every 50° C (equation in Ohmoto and Rye, 1979)
	Fig. 6.8. Pyrite 834 S composition and Pb+Zn and Fe content of HH2 plotted as depth below surface. Note the correlation of heavy 834 S values with greater metal abundances (modified from Kyle and Agee, 1988). Two co-existing sphalerite and galena pairs (not shown) exhibit fractionation temperatures of 78 and 139°C at depths of 404 and 830 ft, respectively.
	Fig. 6.9. 534 S range of aqueous and gaseous H2S from Texas. The isotopic data consist of reported values from sour gas and/or H2S-bearing gas fields from major producing formations. Sour gas from the Edwards (Lower Cretaceous) and Smackover (Jurassic) formations are interpreted to represent a possible heavy end-member source for the mixed sulfur model References to data: Goldhaber et al. (1983), Orr (1977), and Pearson and Rightmire (1980).
	Fig. 6.10. A generalized model for534S changes in Gulf Coast Mesozoic formation waters. Shown is the magnitude of 534S changes commonly associated with the various transformations of sulfur (see Orr 1977) Metals were presumably leached from red beds or feldspar during rock water reactions. The mixing of metalliferous and H2S fluids may occur at cap rock or within Mesozoic sediments.
	Fig. 6.11. Schematic hydrodynamic model for interaction of cool, shallow acetate water and relatively hot, deep-sourced metal-bearing saline formation water resulting in cap rock sulfide mineralization at Hockley Dome (modified from Kyle and Agee, 1988). See text for discussion.
	Fig. 7.1. Pyrite and galena 206 Pb/ 204 Pb compositions and Pb+Zn and Fe content of HH2 plotted as depth below surface. There is no apparent correlation ratios with metal abundances or depth.
	Fig. 7.2. Conventional Pb-Pb diagram showing single-stage growth curves and geochron. The curved lines are Pb growth curves for U-Pb systems having (i values of 8,9, and 10. Lead isotope compositions from Hockley are slightly radiogenic. These anhydrite- and calcite-hosted leads occur as a linear array of data points that plot to the right of the geochron.
	Fig. 7.3 a, b. Pyrite and galena isotope values from HH2 produce a liner array of common Pb data points. Inhomogeneous mixture of component A and B will produce data points that lie on a mixing line. The least-squares best-fit lines through these Pb isotope values (HH2) have correlation coefficients of 0.98 (a) and 0.94 (b). The slope has no age significance because Pb at Hockley have not experienced a single-stage growth history. Note the Pb isotope composition of a Cretaceous-hosted brine and galena from the Srawn #1 plot close to (but slightly below) the same compositional field as Hockley.
	Appendix la. Plan map showing the locations of ASARCO, Cheveron, and Marathon drill holes relative to survey grid. Contour lines are shown for reference and represent elevation to top of cap rock in feet.
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	Appendix Vb. Wevelength dispersive scan of Ag and Cd in sphalerite.
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