HYDROLOGIC INVESTIGATIONS
ATLAS HA-694-C (SHEET 1 OF 2)

DEPARTMENT OF THE INTERIOR
U.S. GEOLOGICAL SURVEY

OREGEE i — INTRODUCTION BASIS FOR DEFINING FLOW SYSTEMS TABLE 1-CHARACTERISTICS OF MAJOR FLOW SYSTEMS
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= 3 ; .Thls atlas is one of several repprts that are products of an a‘malySIS of regional Theoretical aspects of ground-water ﬂ9w systems were examined in the 1960’s by HonNbE s i Yor R eurdeantar b Atk s aHown b, Biguve. G
42° —— 3+ — _ aquifer systems in the Great Basin of Nevada, Utah, and adjacent States. The Toth (1962, 1963) and Freeze and Witherspoon (1966, 1967), who modeled Ground—water recharge: Natural recharge. Excludes irrigation return flows and other man-induced forms of recharge. Primarily a compilation NOberRor
. Geological Survey program of regional aquifer-system analyses is a nationwide study hypothetical systems along vertical sections. Toth (1963, p. 4807) used a system of of published estimates. Where information was not available, rough estimates were made for this compilation. hydrographic Ground-water
- f dovistier susterne onarasional le. Th & intendad § tablish 7 bilitito demonstrate that. if the notential on the stk fthesystem Ground-water storage: Represents water stored in basin-fill reservoirs. Number is the amount of water (in acre-feet) that would be released Area areas or Ground-water storage
.V\)\/ v GlSrouticvalensy; < g Srales ePTOQ.ram IS m. euceioie o _ls & urn ormpermea. LYIRS, e. 9 s_ aie .a : epoe @ ; € aCe Olitie SHSic from storage if the water table in a given area were uniformly lowered 1 foot. Storage for a given interval of dewatering can be estimated Map (square subareas recharge (acre—feet
framework of geologlc, hydrologic, and geochemical information for each regional differed from a linear gradient, circulation cells would form in response to local areas by multiplying the per-foot values by the total interval, in feet, to be dewatered. Volumes estimated may include some water of poor No. Flow-system name miles)  included  (acre-feet) per foot) System characteristics Fefcecrens
aquifer system studied. As of 1985, studies have been started or completed in 19 of recharge and discharge that correspond with areas of localized high and low quality. Does not include water stored in consolidated rock. Values are based primarily on published estimates. Where information was not
areas. The scope of the Great Basin Regional Aquifer-System Analysis is outlined by potential, respectively. Toth was able to identify three types of flow systems—local, 28 atile Rxol perldEores VoS bnade SEUE SEtaNCAuELSE SRS thg Fapp EeR il LeRRES anpn s ss kit sbe Cibanint £ LISERANGnREHCERESR (kG Eesi = Y
& 3 3 : 5 2 g e ? . value of 10 percent. 23 Monte Cristo 284 1l 500 7,200 Consolidated rock is volcanic, metasedimentary R52
Harrill and others (1983). The purpose of this report is to bring the findings of several intermediate, and regional—on the basis of the length of flow lines and whether flow References: Letters refer to report series; number indicates the specific report number (see accompanying list). B, Water-Resources Valley and metavolcanic, with some intrusives. Is an
studies together into a map report that discusses regional aspects of ground-water passed beneath local areas of high or low potential. These types of systems are Bulletin, Nevada Department of Conservation and Natural Resources; OF, Open-File Report, U.S. Geological Survey; P, Professional Paper, arid single-basin flow system (playa altitude
LAKE - : 5 : n . z B z H . 3 U.S. Geological Survey; R, Water—-Resources Reconnaissance Report, Nevada Department of Conservation and Natural Resources; TP, Technical about 5,268 ft).
B flow in the Great Basnr}, dehneates_ tl.1e major ground-water flow systems, and briefly illustrated in figure 4. His ﬁr'ldmgs that are most applicable to the Great Basin are.(l) Publication, Utah Depattment of Natural Resources; W, Water—Supply Paper, U.S. Geological Serveys WAL, Water-Rescurces Inyestigations
describes some of their characteristics. the concept that deep regional flow can pass beneath shallqw}oca_l areas of l?ngh Report, U.S. Geological Survey. See accompanying list for more complete citation. 24  South Central 6,790 12 65,000 190,000 Consolidated rock is primarily volcanic and B41, R12, R28,
This atlas is Chapter C of a three-part series. Chapter A delineates and describes potential (ground-water divides) and (2) the example that variations in permeability Marshes intrusive, with some areas of carbonate and R45, R52, R58
5 S 5 v : sl i : radient fr rauli clastic sedimentary. Is an arid area with
h_ydrpgeplog;c units m_the Gregt Basin region, and Chapter B shows the generalized thhx.n the system can cause appreciable discharge upgradient from the hydraulic T— Soter et ot o Laitl Tractinwil socks.
distribution of hydraulic potential. terminus of the sys_tem' . hydrographic Ground-water Terminal discharge area includes five individual
THE STUDY AREA Freeze and Witherspoon (1967, p. 626-632) evaluated the theoretical effects of Area areas or Ground-water storage areas situated in topographic lows along the
; ) . m . N subsurface permeability variations on regional ground-water flow. They developed a Map (square subareas recharge (acre-feet Walker Lane structural zone. Clayton Valley
The Great Basin region discussed herein includes about 14—0,000 m|2, largely m . . . = 3 " . . No. Flow-system name miles) included (acre—feet) per foot) System characteristics References playa (altitude about 4,265 ft) is lowest point
: ; . Ty number of two-dimensional vertical sections that illustrate the diversity of possible
Nevada and Utah, but with smaller components in Arizona, California, Idaho, and , , . . . : e in system.
Oresernilfi 1), The studgaren senerallconlogmetathe GroatBss : h Madified from Toth (1963, fig.3) regional-flow patterns. A general conclusion from their work is that when permeability
4&‘_ ; by Sgtewa rf(lgso " 7). i}\owevger e incs;UdeSOan :r e0a ofesozetieastsel?r:eNg:::;Zsa Sthgrllz EXPLANATION in the deeper part of the system is increased, deep circulation of flow increases, 1 Continental Lake 409 2 16,000 6,100 (;:nsolid:):ed rock is primirily vol;anic. Flow R22 25 Grass Valley 595 1 12,000 16,000 Consoli;lated rockdis primar11¥ volcani;, :ith R29
o X 5 P- 1), ’ - : 5 system tween sins is primarily in surface streams. some siliceous sedimentary. s a single—basin
(~e) g : c . il
& % . tributary to the Colorado River, and it excludes some of the Great Basin parts of LOCAL GROUND-WATER FLOW SYSTEM S;S;l:gg:n?ﬁ?ﬁ?ﬁ:&?:ﬁ;ﬁﬁgr rp‘)(::stohfethtzrsr;]:t]:; Zfir::fe:::‘tia:; dﬂgrc‘:ﬁ; tit:lx Flow in consolidated rock not determined; small if system (playa altitude about 5,620 ft).
N R : » .« Altitude of terminus at Continental Lake
S southeastern Californ tl any
ne ',\ . _eas € _Cah e ; iaand s_ou hern Oregon and the headwater areas of some of th.e INTERMEDIATE GROUND-WATER FLOW SYSTEM cells representing local or intermediate systems are less likely. about 4,213 ft. 26 Northern Big 1,320 1 65,000 50,000 Consolidated rock is primarily volcanic, B41
N o principal drainages in the Sierra Nevada and Wasatch Range. The study area is Smoky Valley intrusive, clastic sedimentary, and carbonate.
\\ z characterized by generally north-trending mountain ranges more than 50 miles long, REGIONAL GROUND-WATER FLOW SYSTEM POTENTIAL FOR REGIONAL GROUND-WATER FLOW 2 Virgin Valley 494 il 7,000 420 Consolidated rock is primarily volcanic. Minor R22 Is a single-basin system (playa altitude about
il separated by alluvial and fluviolacustrine basins. Most mountain ranges are 5 to 15 ; i i i eyptacerwalier flow to Continental Lekcisysken, but GSEEUL Fobs e et [sack bonndazy i toveed By s
k3 N .p . Y E B 4 ges DISCHARGE AREA _Large ground wat,e r flow sthleb o driven by hydrau}lc gl:adlents thaF aie for purposes of this study, area is considered a ground-water divide in alluvium.
N L.asViegas ARIZONA miles wide and rise 1,000 to 5,000 feet above the adjoining basin floors, which are also 5 continuous over long distances. These large systems generally are either the regional single-basin system (lowest point in area is at :
a6 N\ e : to 15 miles wide. The area has had a complex geologic history that includes major {>  RECHARGE AREA or intermediate types described in the preceding section. Bredehoeft and others altitude of about 4,805 ft). Flow in consolidated 27  Diamond Valley 3,120 6 58,000 88,000 Consolidated rock is primarily volcanic, B35, R6, R30,
3626 R 436> - episodes of sedimentation, igneous activity, orogenic deformation, and continental . DIRECTION OF GROUND-WATER FLOW (1982) reviewed the development of concepts relating to regional ground-water flow. rackfnet! Gekeagiogly swall 1S anys QiR :ci,,l,::izzsasi:i::n;i:i;t:Z:nga ;::r:,:ze a‘:::afmm C
v./\\‘ \ \ nftmg._ Major tgctomc activity begmr_ung at->out 17 million years ago m_volved Or}e of the Pnnc:ples .they listed as governing reglor_xal gl_round~water flow was that 3 Suun Laie Nalley 296 1 6,700 1 Consolidated rock is primarily volcanic. RIS which present day runoff is ephemeral. Interbasin
"&3\, N ‘\ extensional faulting that formed the major basins and ranges which characterize the Figure 4.—Schematic cross section showing theoretical “differences in hydraulic head produced by topographic relief on the boundaries of the Hydrologic system is dominated by surface-water flow is primarily through basin fill, with minor
Ny present physiography (Stewart, 1980, p. 5). Many of the structural basins are : patterns of regional flow system are, in most instances, the driving force for the flow.” This principle was used flow. No large basin-fill reservoir is present. ‘11621111‘386 tgroushdcsﬂiilida;ed f°°11< iﬂtg Di:m‘md
topographically closed; however, others are interconnected by river systems, which to evaluate the potential for regional flow in the Great Basin. The approach taken was ;’;ﬁﬁt“ﬁef,gﬁ ;immus Sk ISR SRR e 5a77§yit) ii‘“‘t’ﬂmﬁuseﬂf"ﬁ:eﬁf téfgnificﬁii
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0 i s terminate in major lakes or sinks. The Great Salt Lake of Utah and Pyramid and to determine the lowest water-level altitude in the basin-fill deposits of each valley discharge occurs in upgradient basins. Area may
Lo o 0 | | Walker Lakes of Nevada are remnants of two large lakes that occupied much of the (which generally is only slightly below the topographically lowest point in the basin), 4  Long Valley 729 4 12,000 12,000 Consolidated rock is primarily volcanic. R15 contribute some flow to Fish Springs in adjacent
T - . .
| [ | study area from more than 26,000years agoto about 11,000 years ago (Bensen, 1978, and then to draw smooth contoursthrough the point altitudes for each valley. Flgure 5 Continuity between areas is primarily by Newark Valley system. Several large springs are
0 100 200 KILOMETERS . . o _ ) z ) ) : ground-water flow in alluvium and shallow present in Diamond Valley.
p- 313, and Arnow, 1984, p. 2). Lake Bonneville covered a maximum area of about shows indices of the regional flow potential obtained using this method. If deposits and consolidated rock. Altitude of terminus at
EXPLANATION SELECTED FEATURES 20,000 mi? in Utah, and Lake Lahontan covered a maximum of about 8,000 miZ in rocks are sufficiently permeable, regional flow would be toward the Colorado River or Massacre Lake is about 5,620 ft. 28 Death Valley 15,800 30 98,000 380,000 Consolidated rock is predominantly carbonate and B5, B6,
Nevada. About 12,000 mi? in the southeast part of the study area drains to the major sinks. More detailed information on regional hydraulic gradients is presented by system volcanic, which is commonly fractured intensively  OF77-728,
EXISTING LAKE OR SINK RIVERS LAKES Coliisio Rl t of thiadis 5 bl T d h d " . 5 Duck Lake Valley 533 1 9,000 5,600 Consolidated rock is primarily volcanic. In wet R17 by structural deformation along regional-scale OF80-569,
1. Bear River 12. Great Salt Lake Sracoiaver; However, IMoSKOLIS Krallagells e 10r ORI erdasiDICIaUNES Thomas an Mason‘(1986). Bedinger, Reed, and Langer (1984) developed a rationale years, surface water flows to adjacent Surprise shear zones within Walker Lane. System is OF81-635,
PLEISTOCENE LAKE 9. Garcon River 13. Pyramid Lake water flow rather than streamflow. for mapping hydraulic head for regional flow and applied it to the Bonneville region of Valley, Calif. Playa altitude is about 4,680 ft. characterized by major interbasin flow and large OF83-542,
y : : 2 5 - . . ional springs. The Death Valley playa P494-B,
_______ 3. Colorado River 14. Sevier Lake PREVIOUS WORK the Basin and Range Province. The resulting contours (Bedinger, Reed, and Langer, LEep =
—— RIVER—Dotted where ephemeral 4. Himboldt River 15. Utah Lake o ) e 0 i . . ) 1984, pl. 2) are quite similar to the indices of regional flow potential shown in figure 5. 6 Black Rock Desert 9,100 18 170,000 230,000 gonsolidatedBIoc: 11{5 Erli)mruyivolcanii an;l :21'1334{(111337’ '(:alltl'.itude efabouttZOO f; b:lowisei (1leve1) is . g;ig _2, _—
5 Jordan River 16. walker [_ake ver. anestlgators ve emeate reglon groun _water ow Systen]s n system ntrusive. ac ocC esert is a regiona s th 3 erminus o la;ys gm. - ystem inclu esdsevera i Rih Ra;
= ARRRRR R 6. Kings River 17. Washoe Lake parts of the Great Basin. The most extensive work has been in southern Nevada MAJOR FLOW SYSTEMS IN THE GREAT BASIN badliessor wiak (ks altioeds’ tnidbous R20, sy 0 flediurs o LG . 1AW LU, Kb,
7. Muddy River TERMINAL SINKS (Winograd, 1962; Winograd and Eakin, 1965; Blankennagel and Weir, 1973; and The general concepts outlined above were helpful in delineating the major flow ’ system. Character of northeast boundary is not .
8. Quinn River 18m Winograd and Thordarson, 1975). Eakin (1966) described the White River flow system systems in the study area. The “major flow system” is herein considered to be the 7  Humboldt system 16,800 34 500,000 330,000 Consolidated rock is predominantly volcanic and B32, B39, well understood.
9. Sevier River 1 9‘ C e %C o £se in southeast Nevada using ground-water budget techniques and hydraulic gradients. local, intermediate, or regional system that is dominant—usually the one conveying siliceous sedimentary in lower basin, and clastic P491-D, R2,
10. Truckee River s arson ot oy . . 2 e sedimentary, metamorphic, volcanic, and carbonate R5, R19, R29, 29 Newark Valle 1,450 3 22,000 17,000 Consolidated rock is volcanic, clastic Rl, R38
- - y b ’ » ’
11. Walker River 20. Death Valley Mifflin (1968) evaluated flow systems throughout Nevada and identified 136 systems, the largest percentage of ground water in the area. Where consolidated rocks are in upper basin. Hydrologic system is dominated R31, R32, R35, system sedimentary, and carbonate. Interbasin flow is
21. Humboldt Sink separating them into two groups on the basis of the presence or absence of interbasin permeable enough to afford significant identifiable hydraulic continuity on a regional by Humboldt River. EIIJ:ven basins a;e along R1137,4W15?1, primarily through alluvium. The Newark Valley
L L - . - =
Figure 1.—Location of the study area and principal geographic flow. Mifflin’s work was augmented by Rush and others (1971) who prepared a map scale, the local and intermediate types of systems were considered to be subsystems ::;‘23:';' . i:‘:::i::“is tg‘:{‘:ﬂ:ﬁ d:r;:;aa'l:ﬁ:g; :136’ w1795, p:a{:e(:lzt::de 32"225’ i:igzt:p::n;:eozzr:hix:s
- . o - “ . - . e ) a u O . Vi U
features within the study area Summarizing interbasin flows for 232 l?ydrograr_Jhxc areasmNgvada. Winograd and within major regional-flow systems. Where consolidated rocks have only low about 3,890 ft), with surface-water overflow to ’ Newark vzney. The character of the east and
Friedman (1972) demonstrated that ratios of the isotopes deuterium (hydrogen-2) and permeability and where water-budget studies do not indicate interbasin flow, regional Carson Sink. southeast boundaries is not well understood.
hydrogen-1 in ground water are useful tools for tracing regional flow in the Great flow was considered insignificant and the local and intermediate types of systems were
= - . . . . ) . 8 Buffalo Valley 504 1 12,000 17,000 Consolidated rock is primarily siliceous sedimentary B32 30 Railroad Valley 4,130 4 65,000 92,000 Consolidated rock is primarily volcanic and R38, R60
Basin. Gates and Kﬂ.ler (1981) described are_as thought ?0 be associated with regional considered to be the major flow systems. Where several basins are traversed by a and volcanic. 1Is an arid single—basin system system i ’ ’ carbonate. Railroad Valley playa (altitude about ’
ground-water flow in western Utah. Bedinger, Harrill, and Thomas (1984) and major stream, and continuity between the basins is provided primarily by the stream, (playa altitude about 4,600 ft). 4,710 ft) is terminus of system. Area is
Bedinger, Gates, and Stark (1984) have prepared flow-system maps of the Basin and these interconnected basins are considered to consitute a complex regional-scale 0 % = s . %666 S B e ahs characterized by large springs. Character of
Range Province in Nevada and Utah, which delineate the shallowest observed or local major flow system involving substantial interaction between ground water and surface A s ’ . el R e segimgz:’a:; —— noxthbovgdazy fs nok ifully lundexatood.
- » . - - >
flow systems on the basis of the water-table configuration. Bedinger, Reed, and water. The Humboldt, Truckee, Carson, and Walker River basins of Nevada are some volcanic and intrusive. Is an arid single- 31 Penoyer Valley 700 1 4,300 22,000 Consolidated rock is volcanic, with some R60
Langer (1984) delineated regional flow systems underlying the local systems using a examples of this situation. A basic premise is that each flow system terminates in a basin system (playa altitude about 4,035 ft). carbonate. Is a single-basin system (altitude
rationale devised for mapping the hydraulic head for regional ground-water flow. discharge area. Consequently, if all of the terminal discharge areas are identified, the 10 GreREEe Spoioge a0 5 SR - Ty i DTy, kT, - ::;:;:f;g;)c:y:::; may overlie part of a deep
HYDROGEOLOG]C UNlTS task of delineating a flow System is I‘educed to identifying areas that Contribute flow system ’ : ’ fine-grained marine and continental cla;tic ’
Because the Great Basin has had a complex geologic history, a wide variety of towar'd the specified discharge area. For local systel:ns consisting of only one basin or sedimentary, with some 1ntrusiv3. Flow between 32 Independence 1,030 2 30,000 33,000 Consolidated rock is primarily carbonate, Bl12
_ ) of a dlscharge area and one or more tributary basins, the task is simple providing basins is through fractured non—carbonate Valley system metamorphic, and volcanic. Discharge is
rock types and structural features are present. All rocks in the area can be grouped p i il el ilable: h 2 fthel _’ consolidated rocks. Discharge area is Granite significant in both basins, with possible minor
into three categories: basin fill with mostly moderate to high permeability, consoli- a fqu;tfi yaro C;ilc l(t)?) arie]avalad he, O‘f);’ever, ts}(:nli:ttt e larger regional systems Springs Valley playa (altitude about 3,898 ft). flow bezween basins. Playg in }ndependenee
o dated rocks with generally low permeability, and consolidated rocks with moderate extend for more than miles and have flow paths raverse as many as seven Valley (altitude about 5,585 ft) is terminus of
42° —— dlocall h'gh bilitv (fia. 2 J basins. In most instances, some water discharges at intermediate points along this 11 Winnemucca Lake 371 1 2,900 9,600 Consolidated rock is primarily volcanic and R57, W1539-C system.
and locally high permea lty( g. ) th fr local it diate f) 4 . il I f th t Valley intrusive. 1Is considered a single—basin system,
The basin fill consists primarily of unconsolidated and weakly consolidated pa pIecatiomntetpiediale 'OW Systems, Conseque.n Yy, only some of the water but when Pyramid Lake was at higher stages this 33 Ruby Valley 1,280 2 72,000 43,000 Consolidated rock is primarily carbonate and B12, R49
deposits of gravel, sand, Silt, and clay derived from adjacent mountains. Some 0 100 200 MILES flows all the waytothereglonal dlschargearea. Boundanesbetweensystemsareonly ?rea ;‘eceltved R:ntemi;;:;lz :urf;c:;:water 1an];;>: system l;egggo;pl)ﬂc. Rszi Marshefas (altitud: about ,
% I S 5 3 & s - 3 12 Irom iruckee Ver. ude O nnemucca e t are terminus of system. rea receives
volcanic rocks also are included in the fill. Thickness of the basin fill is generally } [Raniist '] T ’ | :genere.ally def:(ned,;or;';e ey represent ph§51ca] bzr.n.egs L2 fl‘ow .SUCh alf masses of playa is about 3,770 ft. g;:ound-'watet inflow from Huztington Valley as a
between 2,000 and 5,000 feet, but exceeds 10,000 feet in the deepest basins. Sand and 0 100 200 KILOMETERS "}tfus“l’lelfgc Sél\r} ot ]erj_represznt ground_-wat;: v ejor Wls;\or(lis“l’ ereanarea result of flow through carbonate rocks.
‘ gravel deposits to depths of about 1,500 feet are the most productive aquifers, and o pfxirii i owu_tlr?atdegfz. W?lrges otwngrt:\ 1er:it‘ ‘galr}'n:,a equa}:e fythro gglc?alégére 12 Truckee system 1,700 9 73,000 36,000 Consolidatedfrockiis prtiimarii.{ votc:lmic',: wi::ltil . 3:22—222, b . . L6300 » o - e ST ol kot . o
[ - e : ! needed to precisely define flow-system boundaries. For much of the Greal sin some areas of marine and continental metasediments —465, , olorado system X ke 5 onsolidated rock is primarily carbonate an = 5 5
SUPply almost all water W{thdrawn by existing major water Uselrs- The d'eep bas_m‘ﬁll EXPLANATION these dataare niot el ausiiah s ? and metavolcanics. System is dominated by the R43, R57, volcanic, with some clastic sedimentary and B6, B8, BlS8,
OL ( deposits are unexplored in most places; however, the sparse information available CARBONATE-ROCK PROVINCE v ) Truckee River, which is supplied by runoff from Wi779-s, intrusive. Area is characterized by major B29, B33, B44,
40° -\ indicates that they generally do not vield water as readily as the shallower deposits, A delineation of the major flow systems was made using the general procedures Sierra Nevada. Interbasin flow is primarily by interbasin ground-water flow and large regional R3, R13, RI16,
g and that some may contain water of poor quality. REGIONAL DISCHARGE AREAS outlined'in the'preceding parographs and informaion published through 1984 on e e e T STt ok eite. Bt wEn Giws Ty BT e
. . e = 7 . H - . - e . . " s L -
The consolidated materials of generally low permeability include clastic sedi- ; g°l°’£a§"ltRi‘;ker hydraulic he‘_ids: water budgets, and interbasin flows. This information was developed Lake altitude has fluctuated between a historical occurs upgradient at discharge points of major R46, R50, R51,
mentary rocks, intrusive and extrusive igneous rocks, and metamorphic rocks, which 3' D:;?h Vaalle € from data biased toward the shallower parts of the systems. Consequently, the high of 3,878 ft in 1891 and a historical low of regional subsystems. Since 1930's, altitude of R54, W1780
generally do not transmit water readily unless they have been extensively fractured, as 4. Careon Sinﬁ’ boundaries of deeper major flow systems are delineated primarily on the basis of 3,784 5EE IniiRng. I;":; 6"‘;‘:‘1 iatlgggv‘“ do?moggs ffl‘i'ct'l’;;zd b;;:ii“ "
s N > 2 - . 5 2 : . A n and 1, n 5 ude
is the case for the area in figure 2 that includes highly fractured welded tuff. Another 5. Walkeg' Lake inference from m.formatnon regardm_g theshallower.part Of_the systems. The 39 ma]o_r 13 Lemmon Valley 111 3 1,800 4,100 Consolidated rock is primarily marine and B42, OF80-1123 prior to construction of Hoover Dam was about
exception is basalt, which locally can be highly permeable. Carbonate rocks g glyral:mkfl szlge . flow systems delineated are shown in figure 6 and, in detail, on sheet 2; some of their z continental metasediments, intrusive, and some R43, 600 ft. Boundary of northwest margin of system
. : e . black hoci ser 1sti i i lcanics. Flow between basins is inhibited b is not precisely defined.
i eneral characteristics are summarized in table 1. vo o y 12 y
e e ——5— LINE OF EQUAL REGIONAL FLOW POTENTIAL—Numbers are altitudes, in e 5 g s ol e st S 18000 i ol U T
or where fractures enlarged by solution are not common and not interconnected. thousands of feet above sealovel . ) . - i e . through fractured granitic rock. Discharge is 35 Goshute Valley 3,640 3 110,000 94,000 Consolidated rock is primarily carbonate, Bl2, R42, R49
The bedrock of moderate to locally high permeability includes primarily ———— STUDY-AREA BOUNDARY Sixteen are single-basin systems, the remainder are multibasin systems which may primarily by evapotranspiration in and near two system volcanic, and intrusive. Goshute Valley playa
carbonate rocks within which secondary permeability has been developed, probably include as many as 34 hydrographic areas or subareas. Large multibasin flow systems playa areas. Altitude of lowest playa is about (altitude about 5,585 ft) is terminus of system,
by solution enlargement of fractures. These rocks underlie a large area in western Figure 5.—Indices of regional flow potential outside of the carbonate-rock province are generally coincident with major river SRS :;;r:}iti;:?E:Z:sdis;xﬁ:g:agiﬁuzioinizwgelat1ve1y
Utah and eastern Nevada—the carbonate-rock province—where thick sequences of : systems. Large multibasin systems within the carbonate-rock province typically have 14 Cold Spring 30 1 900 450 Consolidated rock is primarily marine and OF80-1287, R43 small and occurs through consolidated rock and
carbonate sediments were deposited in Paleozoic and early Mesozoic time. In this little surface flow; instead, they may contain ground-water flow paths more than 100 Valley continental metasediments, with some volcanics. basin fill. Part of area may be underlain by
province, geologic formations of Paleozoic and early Mesozoic age range in aggregate miilesiong that everse sexeral tesins, Diseharge ffom thase systeria istypicalty froto Gt gt Y e Bl fepten donmt [eetigie i Cilmitrias it o oy
thickness from 20,000 to 30,000 feet, and much of this sequence is composed of large springs. This discharge generally is consumed by evapotranspiration in the years. Playa altitude is about 5,035 ft. Salt Lake Desert is relatively minor, due to
carbonate rocks. The carbonate-rock province is typified by complex interbasin vicinity of the spring. Altitudes of terminal discharge areas range from about 5,800 feet restricted flow in consolidated rock.
i i in- . i OREGON o IDAHO in high parts of central Nevada to a low of about 200 feet below sea level in Death 15 Fernley Sink 356 3 960 9,000 Consolidated rock is primarily volcanic. System R55
regl?nal flow systems that mduc!e both basinfil and. carbopat_e rock aque.rs' 118 ! Vallg - system receives inflow and leakage from Truckee Canal 36 Mesquite Valley 236 1 1,400 7,000 Consolidated rock is primarily carbonate and R46
Gealogy modified from Plume and Regional structural features that might lead to the formation of significant fracturing ey. ) ) ) ) _ in addition to natural recharge. Discharge is clastic sedimentary. Part of area may be
Cartton (1988) and resultant secondary permeability include overthrust zones, strike-slip shear An alternate interpretation of the data for Utah is possible. The Sevier Lake, primarily from Bradys Hot Spring and Fernley Sink underlain by an intrusive mass at depth. 1Is a
Xy zones, and low-angle extensional fault zones (detachment surfaces). Locally, high- Great Salt Lake Desert, and Great Salt Lake systems could have been grouped into a piaya -'ngzlu; e Altitude of Fernley Sink Playa is single-basin flow system. Playa altitude about
angle normal or listric faults may also cause significant fracturing and resultant large system with its terminus at the Great Salt Lake. There is some geologic and SESBLLES £ ZanOREEs
0 100 200 MILES permeability. hydrOIO.glC evn.dence for reglonal contmunty' between the_se areas, but significant 16 Carson system 3,520 5 45,000 110,000 Consolidated rock is primarily volcanic, OF80-1224, 37 Great Salt Lake 18,000 20 370,000 430,000 Consolidated rock is primarily carbonate and R33, R34,
T e W | HYDROGRAPHIC AREAS hydraulic gradients between the areas are virtually nonexistent; consequently, the 1nt:‘;51v:’1mddilig:tg me;amoiphoied mg;irtle and gggg-gg‘?. DeRertyAten clastic sedimentary, with some volcanics and R47, R56,
Tl il . ' e . 3 continenta sedimenta and volicanice. stem = s .
('] Igﬂ ulm e A total of 260 hydrographic areas or subareas are presently recognized within the volume of SubsurfaC_e flow is relatively small. Moreover, each of the three areas has a is dominated by Carson River, which is supplied P417-F, ;:;:u;i:: mT?;::;:ugagi iﬁiﬁegeizrim(’ﬁiﬁﬁﬁe g;g: ggg,
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