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INTRODUCTION determine where and how much additional ground HYDROGEOLOGIC FEATURES ; - EXPLANATION The major assumption of the modeling process is that the actual Scott, R.B., and Whitney, J.W., 1987, The upper crustal detachment Wernicke, Brian, and Axen, G.J., 1988, On the role of isostasy in
: 3 water is present and what might be the effects of physical system can be described adequately by the model. Gener- system at Yucca Mountain, southwest Nevada [abs.]: Geological the evolution of normal fault systems: Geology, v. 16, no. 9,
The Great Basin of the western United States devel P nt. This stud asg art of the Nevada Rock Types and Aquifer Characteristics Area of slight extension ally, the assumption is valid, especially in a regional setting such as Society of America, Abstracts with Programs, v. 19, no. 5, p. 332. p. 848-851.
encompasses most of Nevada and western Utah evelopmetit. . S STy W p . . the eastern Great Basin, where only broad-scale features are of Stewart, J.H., 1980, Geology of Nevada: Nevada Bureau of Mines Wernicke, Brian, Guth, P.L., and Axen, G.J., 1984, Tertiary exten-
(fig. 1). The climate of the region is semiarid to Carbonate Aquifers Program, in cooperation Wl‘th Several rock types in the eastern Great Basin are potential aqui- Area of transition between slight and extreme extension interest. and Geology Special Publication 4, 136 p. sional tectonics in the Sevier thrust belt of southern Nevada, in
arid, with most precipitation falling as winter snow. the State of Nevada, Las Vegas Valley Water Dis- fers (Winograd and Thordarson, 1975, p. C10). Basin-fill deposits, Input to the two inversion models consisted of the geophysical Taylor, W.J., and Bartley, J.M., 1988, Prevolcanic extensional break- Lintz, Joseph, Jr., ed., Western geological excursions [in conjunc-
T . . . trict, City of North Las Vegas, and the Bureau of volcanic rocks, and carbonate rocks all can be aquifers, but none of Area of extreme extension models, including density and magnetic contrasts among bodies, away zone, east-central Nevada [abs.]: Geological Society of America, tion with 1984 annual meetings of Geological Society of America
The region is charact.erlzed by internal drainage Reclamation these rock types is everywhere an aquifer. Each contains poorly and the measured magnetic and gravity values. Physical properties Abstracts with Programs, v. 20, no. 3, p. 236. and affiliated societies]: University of Nevada, Reno, Mackay
(generally no hydrologic outlet to the ocean). Water i ' ¢ permeable zones that can be confining layers or barriers to ground- Caldera or volcanic complex for the bodies of the two sections are listed in tables 1 and 2. The Thomas, J.M., 1988, Delineation of regional ground-water flow sys- School of Mines, v. 4, p. 473-510.
resources in the region are limited and nearly all Thls‘adas presents a conceptual model of the water flow, depending on their present structural orientation. 40° E R tables list the output values for bodies of the two cross sections, tems in southern Nevada using isotopic and chemical data [abs.]: Winograd, 1.J., 1971, Hydrogeology of ash flow tuff—A prelimi-
reliable surface-water sources have been allocated geologlc and hydrologic features of structurally Basin-fill deposits commonly contain aquifers of sand and gravel EREISDERIE. fa sk gak which did not differ significantly from the initial estimates. Geological Society of America, Abstracts with Programs, v. 20, nary statement: Water Resources Research, v. 7, no. 4, p. 994-1006.
for use. The most commonly used aquifers are extended terrains in the eastern Great Basin. hundreds to thousands of meters thick in struct'ural basins underlain SAKI computes magnetic and gravity fields resulting from the no. 7, p. A363. Winograd, 1.J . and Thordarson, William, 1975, Hydrogeologm and
B . First, the model is described and major structural anc.1 separated b}.’ other _rOCk types. The deposits e mOSﬂY uncon- Line of hydrogeologic section—See figures 3,4,8, and 9. bodies in the sections. These computed fields allow comparison Wdowinski, S., and Axen, G.J., 1992, Tsostatic rebound due to tec- hydrochemical framework, south-central Great Basin, Nevada-
sand-and-gravel basin-fill deposits in structural i 1 with i onal q solidated to semiconsolidated, alluvial and lacustrine sediments that Dashes indicate lateral offset between segments between the measured and calculated geophysical profiles. The user tonic denudation, a viscous flow model of a layered lithosphere: California, with special reference to the Nevada Test Site: U.S.
basins of the region. In many basins, pumpage eatures are compared Wit reglon'a . graung- partly fill the basins. The oldest deposits may be partly or entirely can adjust the geometry or change the physical properties of the Tectonics, v. 11, no. 2, p. 303-315. Geological Survey Professional Paper 712-C, 126 p.
from the basin-fill aquifers is as much as (or more water flow patterns. Secpnd, the Va.hdlty of the consolifiated and are slightly perme:able. Sediments deposited under ——————  Regional flow-system boundary—Dashed where inferred model during the modeling process. Changes in the physical prop- Webring, Michael, 1985, SAKI—a FORTRAN program for general-
than) the safe yield. conceptual hydrogeologic model is evaluated lacustrine, pla}fa, i (e shy cogdfuons are muc_h less permeable erties can be specified by the user, or the program can be set to iZG(.i linear inversion qf gravity and magnetic profiles: U.S. Geo-
C 1 10 her than bagin Gl using geophysical data and geologic models than coarse-grained alluvial deposits of some alluvial fans and stream 4 Begional How direcion automatically change some or all of the properties by matching logical Survey Open-File Report 85-122, 29 p.
onsequently, aquifers other than basin fill are derived from hysical files flood plains. measured and calculated geophysical profiles as closely as possible Welch, A.H., and Thomas, J.M., 1984, Aqueous geochemistry and
being assessed in the eastern Great Basin to AR geophysical protuies. Volcanic-rock deposits are hundreds to thousands of meters thick ) ) ) to observed profiles. isotope hydrology of the White River system, eastern Nevada
and contain highly permeable zones that can be aquifers. The per- o Majar reginial stiding The geometry of the model was not changed during the modeling [abs.]: Geological Society of America, Abstract with Programs,
meability of these rocks strongly depends on joints and rock tex- of the two cross sections. The program, however, was set to adjust v. 16, no. 6, p. 689.
‘ | tures that developed as the rocks c.ooled after deposition (Winograd, . ' o . ' the physical properties of the bodies, usually a few bodies at a time. Wernicke, Brian, 1985, Uniform-sense simple shear of the conti-
OREGON \ 112° \ 1971,_p- 996)~ Volcamc—roc.k aquifers cqmposed of tuffs and lavas 39° integrate flow in basin-fill and volcanic-rock aquifers have b.een During the modeling, the physical properties were constrained within nental lithosphere: Canadian Journal of Earth Sciences, v. 22,
118° \ \ are widespread around Tertiary calderas in central Nevada, near the themselves extended and removed. In areas of slight extension, acceptable values for the hypothesized rock types of the bodies. p. 108-125.
120° A Jl l “ Nevada Test Site, and in southwestern Utah. carbonate rocks are thick, continuous aquifers that allow for broadly In figures 8 and 9, the measured and calculated magnetic and
420 AN~ \%\;/f‘- . 116° . Marine carbonate rocks, mainly dolomite and limestone, underlie integrated flow. The bounds of these terrains commonly mark divides gravity fields do not match perfectly, especially where the models
g3 : ‘ much of the eastern Great Basin and once covered the entire region between deep regional and shallow local ground-water flow. For are complex or plutonic-metamorphic processes are superimposed
/ | in layers as much as 10,000 m thick. These carbonate rocks were example, large regional springs discharge from lower ends (as opposed on the fields. However, the curves do match over broad areas, indi-
b \\.«‘ I deposited on the continental shelf of North America during the to middle sections) of several of the regional flow systems near (at cating that the models are similar for broad features. To reproduce
) ‘ Paleozoic era, and are permeable where fractured or partly dis- the scale considered here) the boundaries between areas of slight the broad zone of low aeromagnetic susceptibility in the middle of A Al
L solved. Impermeable clastic rocks in layers centimeters to hundreds extension and areas of extreme extension. Water discharging from section B—B', a broad zone of thick nonvolcanic rocks was assumed 30 | I T
Winnemucca m of meters thick are interbedded with the carbonate rocks (Plume, these springs derives from recharge areas connected to them by tens for the profile segment between 100 and 200 km (fig. 9). This zone _ ; |
1996). The most hydrologically important clastic unit is a middle to hundreds of kilometers of thick carbonate-rock aquifers. Regional may influde thick sections of carbonate rock, or Precambrian and =0 SR AR LS CALCULATED
Paleozoic shale that is several thousand meters thick in central and springs that discharge from the middle areas of the regional flow lower Cambrian clastic rocks, or most likely both. Alternatively, this g 10 I
south-central Nevada (Stewart, 1980, p. 28; Winograd and Thordar- systems tend to be aligned near recent active faults in the carbonate- broad low may be a dipolar reflection of the enormous high beneath g 0 —
40° son, 1975, p. C11). This unit commonly acts as a barrier to regional rock aquifers within the areas of slight extension. Within the areas the southern Spring Mountains, and thus may not be related to the =
ground-water flow. The carbonate rocks form important aquifers 38° of extreme extension, ground-water discharge is typically from local rock types. If so, SAKI cannot be expected to reproduce it. = 10 OBSERVED N
that integrate ground-water flow in regional multibasin systems for mountain-front springs and from broad areas of evapotranspiration The goal herein was not to obtain a perfect match, but rather to test 20 — —
Austin m 400 km becaus.e they are thick, ext&?nsive, and perrpeable. on basin floors. ' . the similarities of the geologic sections in figure 3 and figure 4. The i | | | | |
The Paleozoic rocks are underlain by Precambrian rocks that are Thus, current geologic concepts and models of extension and major problem with geophysical models is that solutions are not 0 50 100 150 200 250 300
generally impermeable to ground-water flow. The Precambrian extensional remnants in the eastern Great Basin appear to provide a unique. Many combinations of body geometries and physical prop- A’
rocks (often referred to as the hydrogeologic basement) consist of simple, broad-scale, hydrogeologic framework for understanding erties yield similar calculated gravity and magnetic fields, but only e | I | I |
thick layers of quartzite and shale that overlie tlr}e older basement and evaluating regional ground-water flow. one combination correctly describes the geologic setting. Geophys- 100 L. AEROMAGNETIC PROFILES
complex of Precambrian igneous and metamorphic rocks. The Pre- ical modeling, therefore, must be used where the particular geologic B N
cambrian rocks are intruded locally by younger plutonic rocks. TESTING THE INFERRED DISTRIBUTION OF models are constrained by current geophysical data. Additional c/) OBSERVED CALCULATED
CARBONATE-ROCK AQUIFERS information, such as that obtained by drilling deep test holes, can ;J L 7
STRUCTURAL EXTENSION be used to constrain the model further, and ultimately to produce t N
The geologic sections and maps of structurally extended terrain unique solutions. g .
The crust of the Earth beneath the northern Great Basin Province (figs. 3-5) are generalizations of detailed geologic sections devel- s 50 _
has been greatly stretched or extended during the past 35 million oped by Gans and Miller (1983, fig. 7 and fig. 21), Allmendinger CONCLUSIONS
years (Allmendinger and others, 1987, p. 311). Holocene basin- 37° and others (1987, fig. 8), Scott and Whitney (1987), and Axen and 100
= 51 George and-range structures and remnants of middle Tertiary extension others (1988) on the basis of field mapping and geophysical meas- Regional ground-water movement in the eastern Great Basin is 50 100 150 200 250 300
- (described below) are results of that stretching and form the struc- urements of the structural remnants of extensional tectonics. For dominated by flow through thick Paleozoic carbonate-rock aquifers.
;1 14° tured framework for aquifer distribution, especially in the carbonate- this report, gravity and aeromagnetic profiles have been constructed The distribution of these rocks and aquifers is largely a result of late A Al
‘ " ARIZONA rock province of the eastern Great Basin. However, these structures to test the conceptual model of geology and hydrology. Cenozoic structural extension and consequent thinning of sedimen- ” DISTRIBUTION OF BODIES FOR GEOPHYSICAL MODEL 0
‘ were not considered in evaluations of the regional hydrology in that Gravity modeling methods can be used to determine thicknesses tary-rock sections in parts of the region. o
,) EXPLANATION area because the structures were not well understood and are com- of geologic units of differing densities. The modeling process usu- Geologic descriptions of extensional remnants in the eastern i
e ' PO S— plex. Although no single interpretation of extensional structures is ally involves constructing a profile of measured gravity values across Great Basin show numerous geographic parallels between structur- g g -5
gizigsaiiqulmﬁgel: 55”3‘82“;’;‘*22"3”0 province accepted universally, the following observations now are generally the area of interest. A coincident generalized geologic section con- ally extended terrain and regional ground-water flow systems. In = §’
central meridian -114° ' oy Biomnidlecry of Bireat Basin accepted: sisting of rock types and thicknesses is similarly constructed. Initial particular, some large areas of slight extension underlie major ground- F =
. from Harrill and others (1) Traditional horst-and-graben structural models of the Basin estimates of density and thickness for the various geologic units are water flow systems and may connect the upgradient, recharge-rich l —
\_j (1988) and Range Province are applicable only locally and, on the basis of entered in a mathematical model that calculates the resulting gravity parts of these systems with their distal, discharge areas. Other areas o =« S fie i £y 260
- deep seismic-reflection data, "can be largely ruled out" as a regional field. This calculated gravity profile is compared with the measured of slight extension are not connected to recharge areas and contain
model (Allmendinger and others, 1987, p. 316). The basins and gravity profile and an iterative process of adjusting rock densities only minor or local ground-water flow systems. Areas of extreme P
0 §ol1mmmm§ms ranges are remnants of extensional processes that operated at scales 36° and thicknesses is done by the model until a reasonable fit is achieved. extension generally underlie single-basin flow systems that dis- £
0 50 100 MILES much larger than individual horst-and-graben structures. The degree of reasonableness of the fit is subjective and usually is charge from broad areas of basin fill. Conceptual models of exten- HYDROGEOLOGIC SECTION é 8
(2) Much of the extreme extension is related to low-angle normal based on the needs of the modeling project. sional features provide simple hypotheses for explaining the connections A zz g § A’
Figure 1, Losstion of carbenafortock province in ssslern Great Basi faults and associated high-angle faults during the middle Tertiary Aeromagnetic modeling is a similar process, but aeromagnetic between r.egional-ﬂ.OW patterns and structurally extended terrains. 5 % g Sg —5
: ’ period (about 35 to 10 million years ago). Certain low-angle faults data respond to magnetic susceptibility of the rocks. Magnetic sus- Analysis of gravity and aeromagnetic profiles indicates a general @ =|C
formed detachment surfaces that separated the extended and trans- ceptibility is the degree to which a material can be magnetized. Vol- correlation between large-scale extensional features and the regional = S _
ported hanging-wall rocks from footwall rocks. Extension above canic and crystalline basement rocks have a high susceptibility, ground-water flow system. The geologic framework described in S LEVEL |LEVEL
detachments structurally thinned the sedimentary rocks that are whereas basin-fill deposits, carbonate rocks, and most clastic rocks this atlas, therefore, can be used in evaluation of ground-water 3
important aquifers today. have a low susceptibility. resources in the eastern Great Basin. Although the structural frame- - 5 AN , - 5
(3) The eastern Great Basin can be subdivided into (a) broad The iterative modeling process for aeromagnetic data is similar to work of aquifers in the Great Basin is complex, this atlas shows that 0 5‘0 1(')0 15(0 2(')0 25|0 300
areas of extreme extension where many effects of extreme structural the one used for gravity data. Because the gravity modeling is use- remnants of structural extension are particularly important in deter- VERTICAL EXAGGERATION X5 DISTANCE ALONG LINE OF SECTION, IN KILOMETERS
thinning of the sedimentary rock section are evident, and (b) areas ful for determining basin-fill thickness (if the basin is underlain by mining ground-water flow conditions.
of slight extension, where the sedimentary-rock section is only denser rock) and the aeromagnetic modeling is useful in determin- These conceptual geologic models are supported by geophysical EXPLANATION
A. Hanging wall slightly to moderately thinned (Wernicke and others, 1984, p. 473; ing carbonate-rock thickness (if the carbonates are underlain by modeling to 'reproduce measured gravity and magnetic fields. Cal- Geneliali?ed §eolggicdsecti0n for QGOP;ilsif:ihl b
/ Gans, 1987, p. 2). . e 8 Bt gl i P more 11.1agnetic ro‘ck), the two processes can be combined to give an c.ulated gravity and aeromagne%ic profiles along two geologic sec- ::iitis%issltsgmugbgi a?]rjzsiscczrs’;fdp;“tex? 1thoiegic
NExTENDED s ol The progressive extension of a theoretical cr‘ustal blogk, 'w1th 1:100,000, 1978-89; Universal Transverse Mefcator 0 50 KILOMETERS Gans, 1986, 1987 Gans and Miller, 1983: Gutt, 1986: indication of stratigraphic thicknesses. tions mat.ch the observec.l profll.es adequately, and the agreement
T ’ most extension along a single detachment surface, is shown in figure Projection, Zone 11. Shaded-relief base from 1:125,000 L1 Best and Grant, 1987; Carr and others, 1986; could be improved by minor adjustments of the body dimensions 14 Basin fill and volcanic rock
e 2. Geologic settings corresponding to each extension profile are seale Dightal Elevater Modsl; aun illumiiystion fe ’ I ! ! ! | Taylor and Bartley, 1988; Wernicke and others, 1984. Analysis of Geophysical Data and properties.
o= T . ) northwest at 30 degrees above horizon. Hydrology modified from Carlton, 1985; Emme, 1986; 5 . .
e o A o found in the present Great Basin. Structural remnants of each stage 0 50 MILES Harrill and others, 1988; Thomas, 1988 Patterns of extension in the eastern Great Basin can no longer be - Carbonate and clastic rock
BRmn TR I e of extension affect ground-water flow in aquifers in the eastern Winograd and Thordarson, 1975. Geophysical data were analyzed and geophysical profiles con- regarded as unknown or random; they are mappable and, to some
Great Basin. Figure 5. Location of extended terrain and ground-water flow systems. structed for comparison to the conceptual model of ground-water extent, identifiable at many scales. Understanding patterns and pro- _ Crystalline basement
Basins formed by extension include large, deep basins (left of flow. The gravity profiles provide an indication of basin-fill thick- cesses of extension is necessary for adequate understanding of water
B. center, fig. 2B); small, shallow, comp.lexly def(?rmed ba_sins (cent'er, ness aqd bedrock topography. The aeromagnetic profiles prqvide an resources in all aquifers in the region because of their effect on Figure 8. Geologic and hydrogeologic profiles along line of section A—A'.
figs. 2C and 2D); and moderately thick and simple basins on thick indication of carbonate-rock thickness and of the extent of igneous regional hydrology.
parts of the hanging wall (right of center, fig. 2D). Thus, the extent | ( rocks.
g - e and thickness of basin-fill deposits are a direct consequence of OREGON \ 1120 | REFERENCES CITED
HEhaRE extensional processes. Distribution of fine- and coarse-grained sedi- ! l Gravity Data
ments i‘n the fill.also is depe'ndent on the presence of high-relief 400 17291\ | . ‘ . Allmendinger, R.W., Hauge, T.A., Hauser, E.C.,' Potter, C.J., Klem- Table 1. Physical properties of bodies for geophysical model of section
mountain ranges in the extending hanging wall. (N + Gravity data used for this study were obtained from several sources. perer, S.L., Nelson, K.D., Knueper, P., and Oliver, J., 1987, Over- A-A" eastern Great Basin
Volcanic rocks were extruded before, during, and after middle ‘ Most of the data were from the National Oceanic and Atmospheric view of COCORP 40°N transect, western United States—The ’
Tertiary extension. As a result, volcanic rocks commonly are inter- / | Administration (NOAA) National Geophysical and Solar-Terrestrial fabric of an orogenic belt: Geological Society of America Bulle- Bensi Magnetic
c layered with basin fill, and are tilted by extension. Flat-lying i/ 1 Data Center, Boulder, Colo. The data set was compiled from tin, v. 98, no. 3, p. 308-319. Body Lithologie unit (gr:;ss'tger susceptibility
volcanic-rock aquifers are present throughout the region (Stewart, " ‘ approximately 1,869,000 gravity measurements made throughout Axen, G.J., Burke, K.G., and Fletcher, J.M., 1988, Tertiary exten- No. cubic centimeter) (centimeter-gram-
T—— 1980z p. 92), b}lt faulted, tiltec} sections of volcanic rock are com- J _ North America (NOAA, written commun., 1989). In addition Fo sion and volcanic history of the Condor Canyon (CC) area, Lin- seeand unfts)
lrdo mon in areas of extreme extension. { those data, approximately 200 gravity measurements were made in coln County, Nevada [abs.]: Geological Society of America, 1 Carbonate rocks 272 1.0x10°
The presence of extensive carbonate-rock aquifers in the eastern . . southern Nevada as part of this study (Berger and others, 1990). Abstracts With Programs, v. 20, no. 3, p. 140. 2 Basin fill 227 1.0x106
C5 Great Basin depends on variations in extensional thinning. For %’ Terrain corrections of the NOAA data set were made by computer Bartley, J.M., Axen, G.J., Taylor, W.J., and Fryxell, J.E., 1988, Cen- 3 Crystalline basement 2.57 7.6xl0::
B Isostatic rebound example, the thick section of footwall and hanging-wall rocks prob- o and manually. Terrain corrections of the other data were made ually. ozoic tectonics of a transect through eastern Nevada near 38° N 4 Basin fill 242 6.7x10° 4
ably is part of the original carbonate-rock section. In figures 2C and Correction of the NOAA data set is described by O'Hara and Lyons latitude, in Weide, D.L., and Faber, M.L., eds., This extended g ](3:22?1? Iflﬁl{e S %gg }13&(184
Extreme extension Slight extension 2D, the thick section of carbonate rocks in the footwall is progres- (1985). Reductions of data collected for this study include manual land, geological journeys in the southern Basin and Range: Geo- ' '
: sively separated from the thick part of the hanging wall by the isos- terrain corrections from the gravity station radially outward to a logical Society of America, Cordilleran Section, Field Trip 7 Carbonate rocks 2.62 1.0x10'2
D. .= tatically rebounding footwall (Wernicke and Axen, 1988). Basement distance of 2.25 km. Terrain corrections of data from 2.25 outward Guidebook, p. 1-20. g gaﬂéonate TOCIIES 22% }8)(%86
A rocks commonly comprise much of the rebounding section and can to 167 km were done by computer (Plouff, 1977) using digitized Berger, D.L., Schaefer, D.H., and Frick, E.A., 1990, Principal facts 10 Bzir?%ﬁe rocKs %:27 1:0:210.6
EXTENDED o . impede ground-water ﬂpw from one thick section of carbonate topographic maps. The procedure is described by Berger and others for gravity stations in the Elko, Steptoe Valley, Coyote Spring Val- 11 Basin fill 297 1.0x10°6
KILOMETERS LECS e Isostatic rebound rocks to another (left to right in fig. 2). Generally, the thick sections (1990, p. 2). ley, and Sheep Range areas, eastern and southern Nevada: U.S. 12 Crystalline basement 2.67 2.0x1073
a2 gé g gata <’ are beneath areas of slight extension and the numerous, tilted fault N The corrected data set was edited to include only the eastern Geological Survey Open-File Report 8§9-30, 13 p. &
L, s . blocks and nearby exposures of the basement are beneath areas of \\b—’"\\ Great Basin and was reformatted to a 4-km grid spacing. The grav- Best, M.G., and Grant, S.K., 1987, Stratigraphy of the volcanic Oli- }i gaﬂ?o?ﬁlte Tk %;z ilgxig_é
EXPLANATION extreme extension. % ity values were plotted. A color map of the values is shown in figure gocene Needles Range Group in southwestern Utah and eastern 15 C?;;Itlamne basement 267 3:0;210'3
Faults are more abundant than shown in block diagrams (fig. 2) 6. The gravity values in this data set range from about 260 to about Nevada, in Oligocene and Miocene volcanic rocks in the central 16 Carbonate rocks 2.72 1.0x10°6
Fine-grained basin fill and the slightly extended areas contain many faults and fractures -60 mGal. This figure shows the complexity of the gravitational pat- Pioche-Marysvale igneous belt, western Utah and eastern Nevada: 17 Crystalline basement 2.67 3-0X10_2
) o that provide paths for ground-water flow. EXPLANATION tern of the eastern Great Basin. Gravity lows (large negative values) U.S. Geological Survey Professional Paper 1433-A, 28 p. 1§ Carbomis sels =2 LoalE
Coarse-grained basin fill BPUQ‘fﬁ_"'Q’l'aVitV ranges, are shown in cool colors (blues and greens). Gravity highs (small Carlton, S.M., 1985, Fish Springs multibasin flow system, Nevada
Carbonate rock—Gray is foot DESCRIPTION OF HYDROGEOLOGIC SECTIONS o e B negative values) are shown in warm colors (reds and yellows). and Utah: University of Nevada, Reno, unpublished M.S. thesis,
wall, blue is hanging wall Gravity data along cross sections A-A" and B—-B' were extracted 103 p.
Generalized hydrogeologic sections oriented across extensional A0 from the regional data set shown in figure 6. Measured gravity pro- Carr, W.J., Byers, EM., Jr., and Orkild, P.P., 1986, Stratigraphic and
o7& Crystalline basement structures in eastern Great Basin near latitudes 37° and 39° N. are 100 files in figures 8 and 9 are based on data at 2-km intervals along the volcano-tectonic relations of Crater Flat Tuff and some older vol- B B
= shown in figures 3 and 4 (lines of section are shown in fig. 5). profile and are residual-gravity values (regional gravity effects removed). canic units, Nye County, Nevada: U.S. Geological Survey Profes- 35 | | | | |
Fault These sections show the general distribution of aquifers and large- 120 Where the lines of profile are offset, data were compiled in separate sional Paper 1323, 28 p. RESIDUAL-GRAVITY PROFILES
Ei . . . . . . . . scale effects of extensional thinning on the carbonate-rock aquifers. 140 steps to make one continuous profile. The offset in the section Dettinger, M.D., 1989, Distribution of carbonate-rock aquifers in - CALCULATED
igure 2. Diagrammatic geologic sections showing hypothetical progressive extension of a crustal block. Bef ) ) 1 values at the ends of th file. These offect hern Nevada and th ol for their devel . I |
Modified from Wernicke (1985) and Hamilton (1988). efore extensllon, carbon.ate rocks beneath both sect'lons were at - causes some error in valu ends of the profile. se effects southern ! eYa a and the potential for t eir development—Sum =
least several kilometers thick, and as much as 10 km thick. 3 ) B were manually corrected and smoothed. mary of findings, 1985-88: Carson City, Nev., Program for the ()
y " 5 p v : Base modified from U.S. Geological Survey digital data, ; . . =i
Basin-fill deposits are generalized in these diagrams, but some 1:100,000 and 1:250,000 180 Study and Testing of Carbonate-Rock Aquifers in Eastern and g‘ 45 N _
deep basins are shown (for example, the Sevier Desert basin in S Pt ETED ao FEoB0, vl sl A Aeromagnetic Data Southern Nevada, Summary Report No. 1, 37 p. OBSERVED
fig. 3). The deepest sediments in these basins are commonly semi- \ -200 Eakin, T.E., 1966, A regional interbasin ground-water system in the
consolidated and fine-grained, and probably restrict regional ground- \ . 290 The aeromagnetic data were from the USGS Branch of Regional White River area, southeastern Nevada: Water Resources Research, 40 | | | l |
water flow. h Geophysics, Denver, Colo. Aeromagnetic data are synthesized on a v.2,n0.2,p. 251-271. 0 50 100 150 200 250 300
Section A-A’ (fig. 3) shows thick, continuous masses of car- -240 2-km grid from available data in the Great Basin (Hildenbrand and Eaton, G.P., Wahl, R.R., Prostka, H.J., Mabey, D.R., and Kleinkopf, B -
bonate rock beneath the Butte Mountains, the Confusion Range, 0 50 100 KILOMETERS 960 others, 1983, p. 1). The data were reduced to a common flight alti- M.D., 1978, Regional gravity and tectonic patterns—Their rela- 300
and the Canyon Range (which marks the eastern edge of the Great é ! & = o BiILES tude (3,810 m above sea level) and the International Geomagnetic tion to late Cenozoic epeirogeny and lateral spreading in the AEROM AENETIC PROFILESI, !
Basin Province). The first two of these thick sections contain the _ L;_ne of ?Cﬁg‘g—g‘g'fown}n Reference Field (IGRF) was removed. Additional information on the western Cordillera, in Smith, R.B., and Eaton, G.P., eds., Ceno- ‘;’E OBSERVED =
LOCAL FLOW COMPLEX LOCAL major regional ground-water flow systems in the eastern Great Basin f;gﬁzz 4 22 49 shownin procedures for reduction of aeromagnetic data is described by Hil- zoic tectonics and regional geophysics of the western Cordillera: ﬁ
SYSTEMS SURFACE- AND at this latitude: Figure 6. Bouguer gravity values, eastern Great Basin. Data from National denbrand and others (1983, p: 1). Geological Society of America Memoir 152, p. 51-92. 5 o
@ GROg\I;IS%mTER (1) The White River system of eastern Nevada (Eakin, 1966; Oceanic and Atmospheric Administration and Berger and others (1990). ——--—— Boundary of Great Basin The 2-km grid was reduced to a 4-km grid to correspond with the Emme, D.H., 1986, Delineation of subsurface flow in the Upper Z CALCULATED |
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