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    Abstract

        
            More than 300 sinkholes, fissures, depressions, and other collapse features occur along a 70 km (45 mi) dissolution front of the Permian Supai Formation, dipping northward into the Holbrook Basin, also called the Supai Salt Basin. The dissolution front is essentially coincident with the so-called Holbrook Anticline showing local dip reversal; rather than being of tectonic origin, this feature is likely a subsidence-induced monoclinal flexure caused by the northward migrating dissolution front. Three major areas are identified with distinctive attributes: (1) The Sinks, 10 km WNW of Snowflake, containing some 200 sinkholes up to 200 m diameter and 50 m depth, and joint controlled fissures and fissure-sinks; (2) Dry Lake Valley and contiguous areas containing large collapse fissures and sinkholes in jointed Coconino sandstone, some of which drained more than 50 acre-feet ({approximately}6 {times} 10{sup 4} m{sup 3}) of water overnight; and (3) the McCauley Sinks, a localized group of about 40 sinkholes 15 km SE of Winslow along Chevelon Creek, some showing essentially rectangular jointing in the surficial Coconino Formation. Similar salt karst features also occur between these three major areas. The range of features in Supai salt are distinctive, yet similar to those in other evaporate basins. Themore » wide variety of dissolution/collapse features range in development from incipient surface expression to mature and old age. The features began forming at least by Pliocene time and continue to the present, with recent changes reportedly observed and verified on airphotos with 20 year repetition. The evaporate sequence along interstate transportation routes creates a strategic location for underground LPG storage in leached caverns. The existing 11 cavern field at Adamana is safely located about 25 miles away from the dissolution front, but further expansion initiatives will require thorough engineering evaluation.« less
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                    Geology of promising Holbrook Basin

                    
                        Journal Article
                            Heylmun, E - Oil Gas J.; (United States)
                            

                    Lying across east central Arizona and west central New Mexico, the 200-mile-long, 100-mile-wide Holbrook basin is truly sedimentary, expressed in subsurface Permian rocks. Triassic redbeds and Permian limestones and sandstones form much of the basin's surface, with the Permian system holding the most promise of commercial hydrocarbon reserves. The Permian's Supai formation contains gypsum, anhydrite, and salt, along with interbedded limestone and dolomite and thick zones of red sandstone, siltstone, and shale. The Fort Apache dolomite member of the Supai is one of the prime target zones for hydrocarbon development, though the entire basin offers some excellent wildcatting opportunities.
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                        Conference
                            Baumgardner, Jr, R
                            

                    The Wink Sink formed on June 3, l980. Inferred precursor of the sinkhole was a solution cavity in the Permian Salado Formation formed either by natural dissolution or by water flow in an abandoned oil well. Correlation of well logs in the area indicates that the Salado Formation contains several dissolution zones. Dissolution in the middle of the Salado evaporite sequence may have resulted from ground-water flow along fractured anhydrite interbeds. The Wink Sink lies directly above the Permian Capitan reef on the margin of a natural salt dissolution trough. Other natural collapse features overlie the reef to the north.more » Hydraulic head of water in the reef is higher than the elevation of the Salado Formation but lower than the head in the Triassic Santa Rosa Sandstone, a near-surface freshwater aquifer. Fracture or cavernous permeability occurs above, within, and below the Salado Formation. Consequently, a brine-density flow may be operating: relatively fresh water moves upward through fractures under artesian pressure and dissolves salt; the denser brine moves downward under gravity flow. Alternatively, downward flow of water from freshwater aquifers above the salt may have caused dissolution. An oil well drilled into the Permian Yates Formation (with the aid of nitroglycerine) in 1928 was located within the sinkhole. The well initially produced about 80% saline water from the Permian Tansill Formation, which directly underlies the Salado. About 600 ft of casing was removed from the well when it was plugged and abandoned in 1964.« less

                        
                            
                            
                    

                    

                

            
        		
    
                                        
                                    
                                        	
            



                    Karst in Permian evaporite rocks of western Oklahoma

                    
                        Conference
                            Johnson, K - Geological Society of America, Abstracts with Programs; (United States)
                            

                    Bedded evaporites (gypsum and salt) of Permian age have been dissolved naturally by ground water to form a major evaporite-karst region in western Oklahoma. The Blaine Formation and associated evaporites comprise 100--800 ft of strata that dip gently into broad, structural basins. Outcropping gypsum, dolomite, and red-bed shales of the Blaine display typical karstic features, such as sinkholes, caves, disappearing streams, and springs. Large caves are developed in gypsum beds 10--30 ft thick at several places, and a major gypsum/dolomite karst aquifer provides irrigation water to a large region in southwestern Oklahoma, where salt layers above and below the Blainemore » Formation have been partly dissolved at depths of 30--800 ft below the land surface. Salt dissolution causes development of brine-filled cavities, into which overlying strata collapse, and the brine eventually is emitted at the land surface in large salt plains.« less

                        
                            
                            
                    

                    

                

            
        		
    
                                        
                                    
                                        	
            



                    Structure of the proposed site for the superconducting super collider (SSC) in northcentral Texas

                    
                        Conference
                            Reaser, D - AAPG Bulletin (American Association of Petroleum Geologists); (United States)
                            

                    The SSC, a large (54 mi, or 87 km, in circumference) scientific instrument designed to accelerate, guide, and focus opposing beams of protons around an oval bedrock tunnel to collision, will be located near Waxahachie in northern Ellis County, Texas. Construction of the collider tunnel will involve excavation of three Upper Cretaceous rock bodies. From oldest to youngest, these are the Eagle Ford, Austin, and Taylor groups. Approximately 70% of the tunnel will traverse the 500-ft-thick (153-m) Austin Chalk. The site lies along the northeastward extension of the central Texas Balcones fault system, a zone of inactive, en echelon normalmore » faults. In the SSC vicinity, most faults are generally straight to broadly curving and strike northeast to east-northeast. Dips of the larger faults range from 45{degree} to 80{degree} northwest or southeast. Displacements of the large faults range up to an estimated 100 ft (30 m). Some of the faults bound small, northeastward-trending grabens that are more than 2000 ft (610 m) wide and 3.5 mi (5.5 km) long. Features associated with the faults include (1) low (relief up to 40 ft, or 12 m) resequent fault-line scarps, (2) normal and reverse drag with strata inclined more than 40{degree} at places, (3) crystalline calcite fracture fillings with slickensides preserved on the outer surfaces of the fillings, and (4) broad (up to 1 mi, or 1.6 km, wide), northward-trending flexures that occur at some places. Joints present in the SSC vicinity are nearly vertical and usually reflect the local structure. Most structural features exposed along the collider path developed in response to sediment loading in the Gulf basin; the imposed stresses resulted in rotation and possible sliding of a large stratal mass gulfward.« less

                        
                            
                            
                    

                    

                

            
        		
    
                                        
                                    
                                        	
            



                    Influence of Permian salt dissolution on Cretaceous oil and gas entrapment and reserve potential, Denver basin, Western Nebraska

                    
                        Journal Article
                            Oldham, D; Smosna, R - AAPG Bulletin
                            

                    Location and trap type of Cretaceous oil and gas fields in the D-J Fairway of Nebraska are related to the occurrence of 12 Permian salt zones. Salt distribution is controlled by the configuration of evaporate basins, truncation at a sub-Jurassic unconformity, and post-Jurassic subsurface dissolution. The Sidney Trough, which marks the eastern (regionally updip) limit of Cretaceous oil production in western Nebraska, is a rootless salt-dissolution collapse feature, whose location and origin is controlled by an abrupt linear facies change from thick, porous Lyons Sandstone to Leonardian salt. Eastward gravity-driven groundwater flow within the Lyons occurred in response to hydraulicmore » gradient and recharge along the Front Range Uplift following Laramide orogeny. Dissolution of salt at the facies change caused collapse of overlying strata, producing fractures through which cross-formational flow occurred. Younger salts were dissolved, enhancing relief across the regional depression and subsidiary synclines. Timing of post-Jurassic dissolution influenced entrapment within D and J sandstone reservoirs. Where Early Cretaceous (pre-reservoir) dissolution occurred, structure at the D and J sandstone level is relatively simple, and stratigraphic traps predominate. Where Late Cretaceous - Tertiary (post-reservoir) dissolution occurred, structure is more complex, formation waters are more saline, oil and gas are localized on dissolution-induced anticlines, and per-well reserves are significantly higher.« less
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