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    Abstract

        
            The 47 hot springs of Hot Springs National Park, Arkansas, issue from the plunging crestline of a large overturned anticline, along the southern margin of the Ouachita anticlinorium, in the Zigzag Mountains. The combined flow of the hot springs ranges from 750,000 to 950,000 gallons per day (3.29 x 10/sup -2/ to 4.16 x 10/sup -2/ cubic meters per second). The radioactivity and chemical composition of the hot-water springs are similar to that of the cold-water springs and wells in the area. The tritium and carbon-14 analyses of the water indicate that the water is a mixture of a very small amount of water less than 20 years old and a preponderance of water about 4400 years old. The presence of radium and radon in the hot-springs waters has been established by analyses. Mathematical models were employed to test various conceptual models of the hot-springs flow system. The geochemical data, flow measurements, and geologic structure of the region support the concept that virtually all the hot-springs water is of local, meteoric origin. Recharge to the hot-springs artesian-flow system is by infiltration of rainfall in the outcrop areas of the Bigfork Chert and the Arkansas Novaculite. The water moves slowly tomore » depth where it is heated by contact with rocks of high temperature. Highly permeable zones, related to jointing or faulting, collect the heated water in the aquifer and provide avenues for the water to travel rapidly to the surface.« less
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                    Structural styles: Arkoma and Ardmore basins and Arbuckle Mountains

                    
                        Journal Article
                            Brown, W - AAPG Bulletin (American Association of Petroleum Geologists); (USA)
                            

                    In the Ouachita thrust belt, thin-skinned deformation has telescoped the sedimentary section along major thrust systems. In the frontal Ouachitas, Ti Valley thrust places Ordovician and Devonian rocks over Pennsylvanian rocks. Exploration for hydrocarbons on this and older thrust sheets relies on fractured Bigfork Chert and Arkansas Novaulite for reservoirs. Imbricate thrusting associated with the Choctaw thrust has produced hydrocarbon traps in the allochthonous Spiro Formation, as at Wilburton field. Thin-skinned Ouachita thrusting was superimposed over normal faults associated with early rifting, which probably localized the position of many Pennsylvanian faults. Due to northward-advancing thrust sheets, faults were reactivated bymore » tectonic and sedimentary loading of the previously weakened foreland crust. Some of these faults may also have been reactivated as high-angle reverse faults by Ouachita compression. The discovery of commercial volumes of gas in the Pennsylvanian Spiro and Ordovician Arbuckle Group in these autochthonous subthrust fault blocks has initiated a major drilling program. Basement-involved compressional structures occur in the Ardmore basin-Arbuckle Mountains area southwest of the Ouachita thrust belt. Controversy surrounds interpretation of major faults as wrench type, with various amounts of strike-slip, or as reverse dip-slip, with large amounts of shortening. Hydrocarbons are trapped in a variety of individual structures, and include (1) large doubly-plunging anticlines exposed at the surface, (2) deep-basin structures having no surface expression, (3) large anticlines developed under, or immediately in front of, mountain overhangs, (4) faulted anticlines that subcrop the Pennsylvanian sediments on the hanging walls of buried mountain fronts, and (5) overturned beds in the footwall of major reverse faults.« less

                        
                            
                            
                    

                    

                

            
        		
    
                                        
                                    
                                        	
            



                    Rotation of fold axes during southerly directed thrusting, Broken Bow Uplift, Ouachita Mountains of Oklahoma

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

                    The Broken Bow Uplift has been subdivided into four large structures: Hochatown dome, Carter Mountain anticlinorium, Linson Creek synclinorium, and Cross Mountain anticlinorium. Detailed geological mapping of lower Paleozoic units in the western portion of Carter Mountain anticlinorium has revealed three fault zones from north to south: North Bee Creek fault zone (NBCFZ), South Carter Creek fault zone (SCCFZ), and Dyer Mountain fault zone (DMFZ). These fault zones separate two anticlines: Carter Mountain anticline and Brigham anticline. DMFZ is the tectonic contact between the Carter Mountain Anticlinorium and Hochatown dome to the south. The earliest folds in Hochatown dome aremore » overturned, tight to isoclinal, subhorizontal with planar limbs and sharp hinges that trend east-west. The Carter Mountain and Brigham anticlines are interpreted to be associated with these earliest folds. As DMFZ is approached from Hochatown dome, fold axes plunge 15--20[degree] to WNW. The folds within the fault zones have been significantly rotated and plunge at 30--55[degree] to northwest or north. Within the South Carter Creek fault zone, a horse block is developed around a thick folded sequence of Arkansas Novaculite with fold hinge trending 350[degree]/50[degree]. The fold axes data clearly show concentration trending in northwest direction. However there is a scatter of data with orientations trending due north as well as to northeast. A model of earlier fold axes rotation as a result of simple shear associated with inferred southerly directed thrusting has been proposed to explain the geometric relationship described above. The best fit great circle for the rotated fold axis data has an orientation of 95[degree]/55[degree]N. This calculated plane represents the plane of flattening associated with the southerly directed thrusting.« less

                        
                            
                            
                    

                    

                

            
        		
    
                                        
                                    
                                        	
            



                    Petroleum geology of Ouachita uplift region of Oklahoma

                    
                        Conference
                            Campbell, J; Suneson, N - AAPG Bulletin (American Association of Petroleum Geologists); (USA)
                            

                    Two major petroleum plays are found in the Ouachita uplift region. Folded and thrusted strata constitute the shallower, and possibly the more extensive, of the two. Developed reservoirs include Bigfork Chert (Ordovician), Arkansas Novaculite (Devonian-Mississippian), sandstones within Stanley (Mississippian) and Jackfork (Morrowan) Groups, and Wapanucka Limestone-Spiro Sandstone (Morrowan-Atokan). The deeper play is characterized by underlying basement fault blocks. Development in the Arkoma basin indicates that major reservoirs will include Arbuckle group carbonates. This play is limited to the south by increasing depth and by seismic resolution of the fault blocks. Other potential reservoirs in both plays include Crystal Mountain andmore » Blakely Sandstones (Ordovician), and Blaylock Sandstone (Silurian), with progressively older strata involved in thrusting southward across the uplift. The eastward extent of the Arbuckle facies of lower Paleozoic strata remains a major question.« less

                        
                            
                            
                    

                    

                

            
        		
    
                                        
                                    
                                        	
            



                    Oil in the fascinating Ouachitas

                    
                        Journal Article
                            Morrison, L - Shale Shaker; (United States)
                            

                    The discovery of oil in fractured Arkansas Novaculite at Isom Springs in Marshall County, Oklahoma, and the subsequent discovery of oil at McKay Creek in the Equivalent Caballos Formation in Terrill County, Texas, may have opened a new petroleum province that had been previously overlooked. The area of greatest potential at present extends for approximately 640 miles from the Ouachita Mountains of SE Oklahoma to the Marathon Mountains of S. Texas and averages 30 miles in width along the frontal fault of the Ouachita over thrust belt. The structures along the trend are complex with imbricate thrusting and intense foldingmore » and faulting creating the fracturing necessary for accumulation and production of oil. Significant shows and some production has been found in the Stanley Sands and Bigfork and Womble formations. 15 references.« less

                        
                            
                            
                    

                    

                

            
        		
    
                                        
                                    
                                        	
            



                    Thermal Water of Utah Topical Report

                    
                        Technical Report
                            Goode, Harry
                            

                    Western and central Utah has 16 areas whose wells or springs yield hot water (35 C or higher), warm water (20-34.5 C), and slightly warm water (15.5-19.5 C). These areas and the highest recorded water temperature for each are: Lower Bear River Area, 105 C; Bonneville Salt Flats, 88 C; Cove Fort-Sulphurdale, 77 C; Curlew Valley, 43 C; East Shore Area, 60 C; Escalante Desert, 149 C; Escalante Valley (Roosevelt, 269 C, and Thermo, 85C); Fish Springs, 60.5 C; Grouse Creek Valley, 42 C; Heber Valley (Midway, 45 C); Jordan Valley, 58.5 C; Pavant Valley-Black Rock Desert, 67 C; Seviermore » Desert ( Abraham-Crater Hot Springs, 82 C); Sevier Valley (Monroe-Red Hill, 76.5 C, and Joseph Hot Spring, 64 C); Utah Valley, 46 C; and Central Virgin River Basin, 42 C. The only hot water in eastern Utah comes from the oil wells of the Ashley Valley Oil Field, which in 1977 yielded 4400 acre-feet of water at 43 C to 55 C. Many other areas yield warm water (20 to 34.5 C) and slightly warm water (15.5 to 19.5 C). With the possible exception of the Roosevelt KGRA, Crater Hot Springs in the Sevier Desert, Escalante Desert, Pavant-Black Rock, Cove Fort-Sulphurdale, and Coyote Spring in Curlew Valley, which may derive their heat from buried igneous bodies, the heat that warms the thermal water is derived from the geothermal gradient. Meteoric water circulates through fractures or permeable rocks deep within the earth, where it is warmed; it then rises by convection or artesian pressure and issues at the surface as springs or is tapped by wells. Most thermal springs thus rise along faults, but some thermal water is trapped in confined aquifers so that it spreads laterally as it mixes with and warms cooler near-surface water. This spreading of thermal waters is evident in Cache Valley, in Jordan Valley, and in southern Utah Valley; likely the spreading occurs in many other artesian basins where it has not yet been recognized. In the East Shore Area thermal water trapped in confined aquifers warms water in overlying aquifers. Some of the areas of hot water, such as Roosevelt, Pavant-Black Rock, and Cove Fort-Sulphurdale, probably have a potential to produce electricity; the estimated potential at Roosevelt is 300 megawatts. But the many areas of warm and hot water whose temperatures are too low to produce electricity may still have their waters utilized for space heating, as is planned for Monroe, for greenhouses, and for the processing of farm produce. In this report are tables that give records of about 1500 thermal springs and wells, 66 yield hot water, more than 400 yield warm water, and more than 1000 yield slightly warm water. The records include location, ownership, temperature, yield, depth (of wells), geologic unit, and some chemical analyses.« less
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