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FOREWORD 

The program of reconnaissance 5ater-resources studies 5as 
authorized by the 1960 Legislature to be carried onhy the 
Department of Conservation and Natural Resources, Division of 
Water Resources, in cooperation wi t:h the U. S. Geological Survey, 

. This report is the 58th report prepared by the stClff of 
the Nevada District of the U. S. Geological Survey. These 58 
reports describe the hydrology of 212 valleys. 

The reconnaissance surveys mike available pertinent 
information of great and immediate val ue to many State and 
Federal agencies, the State cooperating agency, and the puhlic. 
As development takes place in any area, demands for more 
detailed information will arise, and studies to supply such 
information will be undertaken. In the meantime, these 
reconnaissance-'I:ype studies are timely and adequately meet 
the immediate needs for information on the 5ater resources 
of the areas covered by the reports. 

Division of Water Resources 

1973 
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WATER-RESOURCES APPRAI.SAL OF FISH LAKE VALLEY, 

NEVADA AND CALIFORNI.A 

By F. Eugene Rush and T. L. Katzer 

SUMMARY 

The younge.r and 01 der all uyrum '):f Fi sh Lake Vall ey form 
the valley-fill reservoir and, except for Fish Lake Spring 

·that: flows from carbonate rocks, are the principaL source of 
ground w<rtar in the area. The principal'';'ater estim"tes for 
the valley are summarized as follows,. 

Ground water in storage in the upper 
100 feet of saturated alluvium 

Perennial static water-l evel·. decl ine '. 
i.n pumped areas through 1971 

Precipitation: 
Range in watershed (fig. 2) 
Total (table 5) 

Aver>lge annual runoff f~'om t.he 
mountains (table 4) . 

Average annual streamflow (table 3)" 
Chiatovich Creek 
Indian Cr",ek . 
Leidy Creek 
Perry Aiken Creek 
McAfee Creek . 
Cotton\>iood Creek . 

Potential average annual recharge 

2.7 milli.on 
acre·-feet. 

Mi.nor 

. 4 to 20 inches 
465,000 acre-feet 

per year 

.38,000 acre-feet 

6,700 acre-feet-
2,300 acre-feet 
2,000 acre-feet 
5,400 acre,-feet 
2,600 acre-feet 
4,800ac,re-feet. 

(table, 5) .33,000 acre-feet 

Average annual evapotranspiration of 
ground water in phreat.ophyte areas 
(table 6) .24,000 acre-feet: 

Aver'age, annual ground-water and 
su:/c face'-water out: £1 ow . . 

-1-
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Irrigation: 
Average annual qrowing season 
Net consumpt_ion of streamflow in 

1970 . . . 

Wells: 
Number of active irrigation wells 

in 1970 ... 
Net pumpage for irriqation in 

1970 . . . . .. -
Other pump age 
Net (~onsumption from subirrigation 

in 1970 (table 7) 

Perennial yield _ 

. 140 +20 days 

5 1 200 acre-feet 

31 

ll, 000 acre-feet 
. Minor 

3.000 acre-feet 

30, (1)0 acre-feet 

Transitional storaqereserve 1,300,ono acre-feet 

Total water development and 
consumption in 1970 (table 12) 19,000 acre-feet: 

Most water sources in the valley yield wa'ter suitable for 
irrigation and domestic uSe. 
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INTHODUC'!:'ION 

FIsh Lake 'Valley is in 'Esmeralda County, Nevada, and the 
adjoining part. of Mono Co"nty, California, as shown on plate 
1. .' Fish Lak,,, Valley has a population of perhaps 200 and 
includes an area of about: 1,010 square miles. 'I'he .local 
economy is prinCipally ranching ar-,d fanninq; however, some 
mining is done on an inte:crnit_tent basis. The nearest trade 
cen'tle); 1.5 Bishop, Cal ifornia, ahout 50 road mil es sout.hwest 
of the valley. 

Ground'-'water development in Nevada has shown a sUbstantial 
increase in recent years. A part of this increase I.S due to 
the ef:f.ortto b.d.ng new land into cUltivation. a renewed interest 
in mining, and a rapidly growing popJlation. The increasing 
Lnt-:e:r.est in ground-w"t.er development has created a substantial 
demand for informati0n on ground-water resources throughout the 
Stiltoo,. 

Hecogniaing this need, the State Legislature enacted special 
legislation (Chap·ter 1.81, statutes of 1(60) for beginning a series 
of reconn"issi'lnce s'cudies of the grou'nd'-wat:er reSol:rces o.t Nevada. 
As provl_ded in the legislation, these st'-ldies are bel.ng made by 
the U.B. Geological Survey in cooperation with the Nevada Depart­
mellt of Conservation and Natural Resources. Thi.s is the 58th 
report pH::pared as part of ther.econnaissance studi,,'s (fig. 1)" 

The' obje:ctivE,s of: the: reconnail;sance st.udies and t.his report 
are to (1) ~escribe the hydrologic environment, (2) appraise the 
source, occurrence, movement, and che:mic"l quality of~ater in 
the ore;;;, (3) e,sLi.mate, aver'ag'e annuClln',chdrge t.o and .discharge 
from the grolmd-water reservoir, (4) provide p.rell.mina.ry estimates 
of peienniol yield and ground water in storage, and (5) estimate 
pT",sent and evaluate poten·tial '",ater development in the "rea. 
The £'iel d work was done most] y during August 1970 and Ma:r.ch 1971.. 

P:r.eviolJ s Work 

Eakin (19S0) d,,'scL'ihed thB ground-water hydrology and pro­
videdthe ficst 'estimatBs of the '"""te:t supply of. Fish La'ke Valley, 
The geology has been mupOBd by A'.bers dnd SI"_e\'iart (1.965) and 
Sband (196 7) . 

The proj BCI: area h,1S been mapoed as part. or: t:he IS-minute 
topogrl1phic q","",drangle series (scale about: 1 inch to the mile) 
ofthel U"':;,, Geologic.i)l ·Sl1rvey. The maps include Benton, Ill,mco 
Muunta.1.n, Davi.s Mountain, IJJ.da Wash, Maqruder MOI::ntain" Moun·t 
Barcroft, Fiper Peak, RhyolitB RidgE" Soldier Pass, and White 
Mountain Pe<il<. 

Many adjacent valleys hUVB been the suhjects of sbnilBr 
reconnaissances, 8S shown in figure 1 and listed in t.he back 
of' the ,c.·eport. 

-3·-



EXPLANATION 

A~eas descrIbed In previo~n~ 
reports of-the Water ResourceS 
Reconnaiss~lncB S~Hies 

Area described in this report 

NEVADA 

Flgur'€!, 1.-lndex map showing araas In Nevadi;l described in previous reports of the Water RIP.SOUrCBS 

ReconnaIssance Series and the arf!~ dascribed in this report 
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HYDROLOGIC ENVIRONMENT 

RI:!£§ii.og;-_aphy and Drainag~ 

The mountains that border Fish Lake Valley trend north­
westward. On the 'West, '~hE> WhitE> Mount"ins (pl. 1) have the 
highest peak in Nevada, Boundary PE>ak, al t.itude 13,1.40 feet. 
Farther south in the same range, White Mountain Peak, altitude 
14,246 feet, is one of the highE>st peaks i,n California. The 
valley floor generally rangE>5 in a1t.itude from about. 5,200 
feet near OBsisto about 4,700 feet at the 'playa int:he north-, 
eastel'n part of the valley. The mountains on the east. side 
of the valley do not excE>ed 10,000 feeL 

Tlle following tabl e summari'ZE>s some of thE' geographic 
features ot the valley, 

Alluvial "rea: 

Nevada 
Cal ifornia 

Consolidated-rock "rea 

Nevad>l 
California 

.Total area 

308 sq ml 
64 

418 
??O 

'1',010' sq mi 

Consolidated rock-alluvium contact. altitude: 

WestE>rn mount.ains: 

Range 
Average 

Eastern mount.ains, 

Range 
Average 

4,800-6,2no feet 
5,400 feet 

4,700-7,600 feet 
5,600 feet 

Three major geomorphic units are recognized in the val.1.ey, 
Complexly folded and faulted mountain ranges, valley floors', 
and aprons or intermediat.e slope~ between the mount.ains and 
thE> valley floors. The aprons inClude both alluvial fans and 
pediments. PedimE>nts are erosional surfaces cut. on bedrock, 
but commonly are mantled with a veneer of unsaturatE>d alluvium 
ranging in thickness from a few to several tens of feet. By 
contrast, the alluvial fans are underlain by thick deposits of' 
alluvium, depositE>d.by runoff from the mountains. 

Pediments, for eX1!mpl.e, occur in much of t.he area shown 
as older alluvium on pla~e \ in the Palmetto Wash drainage 

-5-
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area (souiheBstBrn part of valley). 

App:!oxirn"tely five perennial "t:reams, nOiN diverted fo:r 
irrigution, would flow to th,,' valley floor under native 
conditions; Chistovich, Leidy. ~erry Aiken, McAfee, "nd 
Cottotrwood Creeks. All drain from the white Mountains (pl. 
1). The Bxial drainage in the valley ~enerally 1s northward 
to " playawhe:r:e most runof·f, when it occurs. ponds and 
evaporates. Undex' I,HI1)Sl)ally wet conditions. Some water may 
flow northwax.'.d beyond the pI aya and discharge through The Cop 
into. Col umbuf; Sal t Ma:rsh Vall ey (pI. .1). 

geol-ogic Uni,ts and St.ruC'l::;;l'ral Features 

Rocks of the valley have been divided into four lithologic 
units" Noncar-bona·te rocks .. carbonate rocks, older alluvium. 
and younger alluvium. This division is based largely on their 
hydrologic properties; however. the hydrologic prop~rties of 
all four t.ypes may vary "'idely 'Wl .. th differences in their 
physical and chemical propertie:s. The areal extent of the 
units is shown on plate 1. The geology is based principally 
on the' Esmerald<1 County geologic map of Al,bers and Ste,wart 
(1965), gE,ology of. the Californh. part of the valley by Strand 
(1967). """rial-photographs. and interpretati'on of drillers' 
logs. 

Noncarbons·te and carbonate rocks form the mount.ain masses 
"ndunderlie the younger and older alluvium at depth. The 
carbonate rocks, Precambrian (?) to Quaternary in d'Je. are 
mostly limestone. As show,n on plate 1. carbonate. rocks are 
su~ordinate in the mountain ranges. In Nevada. ,carbonate 

'rocks, commonly contain fractUres and solution ch"'tnnels. and 
ther",forEO' 'L:he carbona'te rocks of thi s area probably a:r'e 
capable locally of b'ansmitj:ing relatively i.arge. volumes of 
wuter, such as to Fish L<lke Spr:,-ng ('I' •. 2 S .. R. 35 E. on 
pI. I) 0 

Noncarbonate rocks, Cambrian to Quaternary in age" are 
mos·tly granitic rock". volcanic flO'ws. and tuff. The noncar­
bona'La rocks are less suscfJptibl e to solu tion than carbon"te 
rocks. ,md are therefore gener"lly much less permeable. 

Older alluvium. Pliocene and pleistocene in age, i~ com­
posed mostly of clay. silt .. sand. and gravel. fO,r:med from rod,: 
debri s washed from the adj acent:mountains. 01. de;r alluvium 
underlie" much of the apron" and valley ,floor. These deposits 
are ch<l.'cacteristical1y semiconsol id",ted to unconsol ida ted . 
dissected, and locally falll t:ed and deformed" 

younger alluviurr .. in contrast: t.O olderal1uvj,um, generally 
is unconsolidated, undissected. moderately well sorted. and 
undefo:r:med. It is Pleistocene and Holocene in age and is com­
posed of gravel sand, silt, and clay deposited by the princieal 
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"streams on the valley floor, as,shown on plate' ,,. Younger 
alluvium also underli,es the playas; the deposits also are 
of late Pleistocene and Holocene age. The coarse-grained 
material of the younger a 1,luvium probably is more porous and 
more permeable than most of the older alluvium. 

Paults have been ,mapped by Albers and Stewart ('965),and 
Strand (1.967), and by the writers from aerial photographs. 
Only those that cut alluvium or are of regional extent are 
shown on plate 1, 

-7-
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Upper 'PllOtograph: 

View of one of the many ancient Bristlecone Pines that" grow at 
the higher altitudes of the White MOWltains .. 

Lower Photograph: 

View of the large playa, showing both wet and· salty C0nditions. 
Both conditions are produced by rising groWld water. 
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VALLEY-FILL RESERVOIR 

General Characteristics 

Younger and older alluvium (pl.. 1 J form 'the valley-fill 
reservoir and, except for Fish Lake Spring that flows 'from 
carbonate rocks, is the principal source of ground wa.ter in 
the area. Few w.~lls deeper than 500 feet have been drilled: 
therefore, little is known about the total thickness of the 
valley-fill reservoir. Well 2/35-33ac.was reportedly ,drilled 
to consolidated rock at a depth of 1,010 feet (t<lble 13). The 
reservoir beneath ~ost of the valley ,Eloor probably is dt least: 
1,000 feet thick, and perhaps several thou sand feet ,thick 
(reportedly 5,100 feet in one test hole). Although'hedrock 
repoi'tedly h<ls been encountered in well.s. at."shallower depths, 
they were drilled near th!" bedrock-alluvium contact where t.he, 
valley-fill reservoir generally is thin. 

External hydraulic boundaries arB formed by the consolidated 
rocks (pI. 1), IN'hieh underl., ie and form the sides of the vall ey­
fill"'reservoir. live streams, irrigated fields, and perhaps 
flooded playas. The consolidated ;"ocks, particularly the' 

. carbonate rocks, are leaky in that t.hey may transmit moderate 
amounts of recharge from the mountains to the valley-fill 
reservoir by subsurface flow. 

The principal internal hydraulic houndaries are t.he faults 
cutting .the valley fill, as sho'l>n on plate 1, and lithologic 
changes. The extent to which t.hese.potential barriers impede 
ground-water flow probably will not be underst.ood until sub­
stantial ground'-water development occurs. Based on· data for 
about 40 1 arge7'diameter (greater than 1. 2 inches)' well s, the 
tran~missivity of the upper 400 feet of the valley-fill reservoir 
generally is about. 100,000 gpd/ft '(gallons per day per ,foot) 
and in the vicinity of the Bar Double 9 Ranch, it.may be as 
high as 200,000 gpd/ft. A t.ransmissivity of 100,000 'Wd/ft 
is equivalent to, an aquifer of coarse sand or a mixture 0f 
gravel and coarse sand (permeability of about. '., flno gpd per 
sq ft) with a thickness of about '00 feet. Rel.ated to well 
performance, it is equivalent to a yield of 3,000 gpm (gallons 
per minute) with a drawdown of about 35 feet at the end of 24 
hours of continuous pumping. The fact,that some ,,'ells do not 
perform at this level is related generally to two Causes: (1.) 
the valley-fill reservoir has internal variation in lithology 
and therefore intransmissivi ty, and (2) t.he hydra'll ic efficiency 
of most wellS is less than 100 oer·cent. The transmissivity 
of the total t.hickness of the valley-fill reservoir may he 
much higher. 

The variation in depth to water in the valley-fill 
reservoir isrelated·to vegetation, as shown on plate 1:, 

-9-



£!I>proximO'lte depth to water (feet) 

Sagebrush, shadscale, and 
other nonphreatbphytes 
(not; shown on pl. 1) 

Greasewood and rabbitbrush 
SO'll t;gr aSS 
Meadow' 
B'arren 1"1 aya 

greater than 50 
10-50 

5:-.10 
·0-5 
0-5 

The maximum depth to ",ater is not known, but it probably lS 
several hundred feet on tlH" upper parts of some alluvial fans. 

An oil-exploration well' was drilled in the fall of 1970 
at 1/36-16ab (pl. 1). The reported tot.al depth of the ",ell 
was 9,'178 feet. Aluvium was.·reported to a depth of .5,000 feet, 
volcanic rocks from 5,000to-6,000 feet. Bel,?w the volcanic 
rocks, various types of' rock ",ere reported, including 1 i.mestone 
and dolomite. Artesian "wa·ter sands" Were reported In t.he 
aTluviumbet",eendepths of' 580-790 feet and 1,150-1,400 feeL 
The well was completed as a ",ater~ell ~ith a. reported depth 
of 536 feet'. According to Ted Gray, a local residen-t (oral 
commun., 1971), the well can 'be pumped at .a high rate of dis­
charge and produces hot water. 

Ground-Wat:ei Flow 

Within the valley-fill reservoir, ground ",ater occupies 
the intergranular- pores in the zone of saturation and £1o",s 
from areas· of re,c'harge' to areas of discharge. . The reservoir 
is recharged in three ways, (1) seepage loss from st:reams 
into alluvium, (2) 1 ateral underfl ow from consol idated rocks 
of the.mountains to the val'ey-fil1'reservoii, and (3) pre­
¢ipitation on alluvial areas. Locally, water may enter con­
Solidated rocks from' alluvium and streams. Local streamflo", 
and underflow are derived from precipitati,on within the 
drai.nage basin, as generally defiri'ed by the topographic 
dIvide shown on. plate 1. Most recharge is attributed t.o 
precipitation on and runoff from the"mountains .. Type (3) 
recharge is considered' to be very sman., and··in this part of 
Nevada probably is not an important source. As a result, 
ground·, water migrat'ss' from the apron and mountain' front.s 
toward·the axis of the-valley and then north",ard along the 
axis' toward the playas, as sho\,in by water-level contours on 
plats· 1. An unknown amount· of ground water probably flows 
from the north end of the valley t~rough alluvium in The Gap 
(pl. 1 b 

Ground Water in Storage 

Recoverable ground water in storage in the valley-fill 
reservoir is that - part of t.he water moving through the 
reservoir that will drain by gr.av i 1:y in response to pumping. 

-10-
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Under native conditions, the amount of stored ground water 
remains nearly constant. Tabl e 1 shows' water-I eve) ':decl ines 
under existing conditions. The observed decline in storage 
is minor", 

Recoverable ground. water in storage is the product of 
the specific yield, ·the ,area, and the selected saturated 
thickness of alluvium. In Fish T.akeVal1ey, the average 
specific yield of the vaLley-fill reservoir may be ab,)ut 15 
percent. Estimated ground water in storage in the upper 100 
feet of s2lturated alluvium (assume 75 percent of a'l1uvia1 
area listed on page 5 is about 2.7 million acre-feet. The 
depth belo,," land surface to this block of stored ground ,,"ater 
is discussed on page 10 . 

-11-
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Table 1. --Water_level declIne in selected wells • '. 
Average rate 

Depth t? Water-level of water-level 
waterl decline for decline 

Well (feet below period (feet per 
numher nate land surface) (feet) pumping season) 

;IN/36-gec 8'-27-70 12.5 
3-15-71 12.47 0 0 

1/35-27ac 11- -69 43 
3-15-71 49.10 6 6 

1/35-34eb 3- -53 18(1) 
3-18-68 38.69 

11-20-68 40.59 
3-15-71 38.74 201 1.11 

7 

:1/35-3ee 10- -52 40 
3-18-68 43.73 

11-20-68 42.97 
3-16-71 39.81 0 0 

2/35-16c. 1- -55 72 • 3-16-71 80.55 9 ,6 

2/3S-28dd 6-30-54 66 
8-26-70 68.72 
3-16-71 63,17 0 0 

2/35-33ab 8- -48 42 (?) 
11- 9-49 55.20 

3-16-71 54.11 121 .51 

'3/35-26cc 9- ~60 81 
3-1.6-71 81.09 0 0 

3/35-25bb 11-10-49 4.64 
8-24-70 9.41 
3-16-71 7.63 3 .1 

4/36-15cb 4- -60 16 
3-16-71 17.72 2 .2 

1. Water levels listed to nearest foot were reported by well driller; 
water levels listed to a fraction of a foot were measured. 
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INFLOW TO 'l'HE VALLEy-r,'ILL RESERVOIR 

Inflow to the valley-fill reservoir is estimated by 
reconnaissance 'I:echniques developed by the Geological Survey 
in coopera·tion ... i th the Nevad<l Department 'Of Conservation and 
Na'tural Resources. The components of inflow to the valley-fill 
re servoir incl ude precipit at ion ,. surface-water runo ff from the 
mountains, and sub~urface inflow from the mountains through 
alluvium and carbonate rocks. A'l three contribute to grbund­
water recharge of the vaJ,ley-fill reservoir. 

P recipitati£!:;. 

The precipitation pattern in Nevada is related principally 
to the topography; the ~eather stations at higher al.fe.itudes 
generally receive more precipitation t.han I:hose a·t lo ... er a1. titudes 
(Hardman, 1965). However, this relation may b", considerably 
modifi",d by local conditions. The valley floor of the report 
area probably receives an average "of only about 4 to 6 inches 
of precipitation per year, l'ihe,r'eas the highest mountain <lreas 
may have an average annual pre,cipit.ation of 24 inche.s or more. 
Figure 2 illustrates the increase in precipitation with aIt:i tude. 
The precipi,tation data on which this g,r.aph is based are listed 
in table 2. 

The two hJ.gh-altitude stations shown in figure 2 may not 
recoJ:'d all precipitation. According to Robert El ford, National 
Weather Service, San Francisco (oral commun., 1'971),. the two 
high-al t.itude s·tations probably do not record all" the precipi­
tation which falls as snow, due teo 1;he high win'ds that generally 
accompany the storms, as precipitation gages are designed to 
catch snow' falling near ver·tical. Therefore, a lesser amount 
is recorded. Using data recorded at 1.3 stations and the judge­
ments of Robert El. ford, an al ti t.ude-precipi ta'cion reI at. ion, as 
shown by the 1 ine in figure 2, was u sed a~ the, basis to compute 
estimated average annual precipitation and ground-l'iater recharge 
in table 5. 

On valley floor and apron .... here the average annual l?re­
cipitation is small, little precipitation directly infiltrates 
into ground-water reservoir. Most precipitation is evaporated 
before inf'il tration and some adds to soil moisture. However, 
intense precipitation during thunderstorms may supply in£:"",'­
quent recharge.. Greater precipitation in the mountains provides 
most of the recharge and runoff. 

Data for the mountain stations (table 2) indicate that 
high-altitude precipitation generally is greatest in February 
and April "nd smallest in the full. On the valley floors of 
the area, wi.n'te,r. and early spring are the wettest periods, 
early summer and early fClll the driest. 
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Numbers refer to stations 
listed .in table :2. 
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·PRECIPITATION, IN INCHES 

Figure 2.- Approximate relation of precipitation to altitude 
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Table 2.--Average annualJ.'Eedp.!Cation at we~t,het.· ,;;~.~..:i"~.;ll"J~i~" 

in and near Fish La.ke Val.!",! 
--~-.'~' 

L~;;;-'- , --'-·-p~~·L·i.~dua .. ~~---_---,--... 
G" "hown of 

tlulllber on on Altitude' """ord 
fiE!ure 2 Station plat~..!..- (feet) (lears~ 

1 White Mountain no. 2 4S/34-20d 12,470 1956-69 

2 White Mountain no. 1 5S/35-19d 10,150 1956-69 

3 Montgomery IN/33-5a 7,100 1960-69 
Maintenance Station. 

4 Palmetto near 
Pa1mettol/ 

6,900 1945-49 

5 Basalt 2N/33-23d 6,350 1941:'51. 

6 Lida 55/40-36<: 6,100 1912-18 

7 Deep. Spring College 7S/36-1b 5,225 1948-69 

8 Oasis Ranch 55/37-28a 5,106 1903.;.19 

9 Dyer 4 SE 45/36-6c 4,975 1948-69 

10 Coaldale 6 101 NE of 4,646 1941-58 
. valley.!! 

11 Silver Peak 7 mi E of 4,320 1968-69 
valley.!! 

Benton Inspection lS/32-20<: 5,461 1965-69 
Station 

Palmetto 6S/39-6c 6,500 1890-1911 

. -- Bishop , 75/33-5a 4,118 1946-69 
--_ ......... 
a. Probably 1s less than actual precipitation. See text • 

. b. 

1. 

Seems unrealistically large. 

Twenty-fouT miles .east of Dyer. 
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Average· annu,,,! 
precipitation 

(inches~ 

a 19.7 

a 14.5 

7.6 

!<.5 

5.6 

10.3 

5.4 

4,8 

4.7 

3.3 

5.4 

10.4 

b 17.2 

5.5 
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Runoff 

Six perennial 8th-iains headwatering" iIi· th;e' Whft:e' Moun1:ains 
flow onto the ~lluvial,~pron. of Fish ~ake V~11ey. These streams 
are, from north to soilt.h, Chlal".ovJ.ch" Indian, Leidy, Perry Aiken, 
McAfee, and Cottonwood Creeks (pl. n,' During' wet years, flow 
from· these ,stre'ams reaches and ponds on the ,playa. No perennial 
streams. flo\\: to the vall ey floor frc-m the mom1tains on the north, 
east, : and south. 

Of the two types of precipitation, sno\\: a~d rain, snow is 
by far ·the greatest suppl ier of water .' Summer tJ,unders]v)wers 
provide '1 arge quant itias 0 f water over small: d,rainage' 'areas for 
short periods 6ft,ime, an.d. therefore provide very1:ittle ",ater 
to the overal'1 hydrologic system. 

. " 

A COI1'Linuous water-stage recorder has been operated on 
Chiatovieh Creek since October 1,961. Tab1 e 14 (at back of 
report) summarizes' the measured annual streamflow for this 
station. Two partial-record qageswere installed in May 1967 
on 't.r·ibutaries of Palmetto 'Wash, which drains into the' south­
east' corner of the vall ey (pl. 1) 0 Tabl e' ·lS (at ,back of report) 
shows the maximum flows recorded at the~e stations. tievera1 
measurements hav!;) been made for this report or) the p'erennial 
streams and are summarized in tabl esl. 6 and 1"7 (at back ,of 
report). :Indian Creek ha,s ·been operated as a low-flow pdrti.a1-
rec6rd station and table 18 (at back'o~ report) presents these 
data. 

Chiatovich Creek 

Figure 3 shows the monthly ·flow of Chiatbvich Creek and 
the monthly precipitation of U. S. Weather Bureau Sta't"tonWhite 
Mouri'tain no. 2. The water yearsll of low' streamflow and no 
peak flows in excess of 600 acre-feet per month, 1961, ,1964. 
1966, 1968, and 1971, are charadterized by low precipit,ati.on 
and a sm.,llwinter snowpack; . 

The runof'f pa'ttern of Chi.atovich Creek is unusual': iri that 
peak. flows in excess of 600 acre-f'eet per. month ')ceur 1 ate in 
the water year, usually in July. August, and September. and 
the resulting recessional flows continue to decrease, with 
minor fluctuations, until the cycle repeats itself the next 
year or af.t.er several years. Fi.gure 4 shows 'the mean mon·thly 
flow distri.bution fo:r: Chiatovich Creek. 'Phe 25 percent 
qUartiles, which are plotted, define those points at which 25 
percent of the f.lows are greater and less than indicated. In 
general, streams of' the Great.: Basi.n arid nearby Sierra Nevada 

1. A water year ~s meastired from Oct. 1. to Sept,. 30. 
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peak in late Spring to early summer with '" I'ate ',summer r.:ecession 
that drops, to base flow during fall and ";inter., To'illus'trate 
this mo:Ce ,corrunon runoff patte,rn, the mean,'monthly flow distri-

• ~.. ,-,' -< r 
but ion for Rock Creek at "Little Round Valley near Bishop, 
Califorri.ia (not on pI. 1): is shown in figure 5. Thisj5tation 
is the nearest recording station to Chiatovich Creek. ,Thus, 
the peak flows for Chiatovich Creek are Iater than Rock Creek 
and the recession' period is much longer. . The .1. ong recessional 
period may be due in part to the 10cation,9,f,_tlle gage on the 
apron, which measures not0nly the flo.,;:ofChiatovich Creek 
but al so that 0 f the iminediate drai.nages' ;:0 the south and 
north, Davis and Middle Creek, respec):ively. The altitude of 
the gage is about 6,320 feet, and about "'2 miles to the west 
the average mountain front'"altitude''is,about7,Onn ,feet'~ Runoff 
r'echargo;'!s this rather l,arge block of permeable alluvium above 
the gage, ",hich then drains into Chiatovich Creek and probably 
accounts in part for the long recessional flo~ period •. 

Chiatovich Creek "'as measured at several sites on its fan 
(table 16), and these data show that: t:he stream waS losing water 
to theground·-water reservoir or by,evapotranspiration. I,osses 
across 'the fan varied from a high o£ 40, percent '.:in March 1971 
to a low of 8 percent tn July 1971; the av'erage of the eight 
measurements' waS about, 2.5, p'eL'cent ... of the',£1ow at the gage, or 
about 1,700 acre-feet per.' year for 1961-71. 

Flow-Frequency Characteristics 

Frequency curveS for Chiatovich C'reek, ba'sed-qnonly 10 
years, of record, enable an approximate prediction of the 
percentage of d.me that any given flowv;i1l be equaled or 
exceeded and the prediction of recurrence intervalS for any 
given flows. These frequency curves represent an average for 
the reference period and do no 'I: apply to flo", distribution for 
a single or small group of years. 

Flow-duration cu~ve. -'-Figure 6 shows the flow-duration 
curve for Chiatovich Creek. F:ICom this curve, the length of 
time that any given f1m.; is equaled or exceeded can be deter­
mined. ,For example, a flo'" of 8 cfs (cubic fee't per second) 
is equaled or exceeded about 40 percent' of the time. Tld,s 
does 'not mean tha'i:ln--,iiny' given year" this value will ,be r,eached, 
but th~t if the 10-year period is representative of the long 
term, it would average out to be about this value. 

High,- and low-flow freguencLcurves. --Fj,gure 7. shows the 
'high- and low,-flow frequency curves for Chiatovich Creek. 
These curves show recurrence intervals that may be,expected 
for any given ,flow for the period of the indiCated" consecutive 
days. For example, a h5.gh flow of atl.east 30 cfs, for 7 
consecutive days has a recurrence interval of 5 .ye~rs, and a 
10'" flow of not greater than 4 cfs for 90 'conseeu,tiye days 
has a recurrence interval 'of 8 years. 
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The relation between the monthly m(~an flow for a peak-flow 
'month and the water content of the April'! snowpack can be used 
in· conjunction w'ith the minimum bas,e-flow recession curve of 
Chiatovich Creek, figures 8 and 9, respectively. For example, 
if the April 1 snowpack contains 15 inches of water, then 
using figure 8, the monthly mean flow during the peak-flow 
month is expected to, be about 35 cfs +20 percent.' Peak flows 
in excess of 600 acre-feet.per month 'Occur in July or August 
about '90 percent of, the time. From figure 4, 'the mean flow 
in July and August is ,about 15 cfs; therefore, 35 cfs would 
indicate a high-flow year '. 

Streamflow prediction is ': possible prior t:o a flow increase 
associated ,with a peak flow. If, for, example, the flow rate 
of Chiatovich Creek was 10 cis on I,pril 1, the.May 1 (1 month 
later)' minimum flow,would be 8 cfs (fig. 9) ,and the June (2 
months later) minimum flow, 7 cfs. If'the snowpack ,was minimal, 
with, no resulting peak flow"the flow would decline to a 
minimum 5 cfs by October (5 months later, as :shown in fig. 9) 
at the ,end of the growing season. If minimum flow is supple­
mented by local precipitation occurrinqafter April 1, base 
flow would be higher, depending on the-amount of runoff 
generated by the precipitation. 

Data are not avai'Iable on the other perennial streams 
for this type of definition; however, in general,'ifthe flow 
of chiatovich Creek is above average, then the other perennial 
streams can also be e~pected to have a better-than-average year. 

Table 3. --Perennial streamflow ,from 'the White Mountains 

Average annual 
streamflow in 

1971 water,-year acre";feet for 
streamflow water years 

Stream in acre~feet1961-711/ 
Chiatovich Creek 5,400 6,700 
Indian Creek 1,900 .2,300 
Leidy Creek 1,700 2.DOO 
Perry Aiken Creek 4,500 5.400 
McAfee' Creek 2,2002,6'00 
Cot tonwClod Creek 4, 000 4,800 
Total (rounded) 20;ODO 24,000 
L The 1971 Chiatovich Creek ,.f1ow was 80 percent of its 11-

year mean; therefore, the average totals f'or 'the other 
streams are based on 120 percent ,of 1971 estimates. 

Runoff from the Mountains 

Runoff estimates of the perennial streams at the mountain 
front' are based on streamflow,measurements and channel-geometry 
methods (Moore, 1968). Estimates for six streams are listed in 
table 3. Flow probably decreases both upstream and downstream 
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Figure 8.- Relation of snow survey measurements to flow of 
Chiatovich Creek 



,.: : . 

•• 
18 

l6 

I-:r: 14 
I-
;2: 
0 
:l!': 

0:: 
12 U-I 

0-

I-
W 
W 
w-

I 
10 -W· 

e.: 
u 
.;; 

.... 
0 

U? 8 0 
w 
0:: 

' .• ' 0 
Z 
:::J 

" 
:r: 

6 
"" 0---0 

3: 
0 
.-J 

4 LL 

2 

o o ,1 

-~-. 
" f . 

30 

25 

Based on' streamflow d"ta 
for period 1961;"70 

-

\ 
20 

\ 
\ 15 

~. 
.0;" 

"'rZ" ' .. 

1-0' 

.. 
I 1- I"--~ 

5 

2 34 

-

5 6 78 9 

lIME.)N'MONTHS 

................ -

r-.. 
.. ' 

o 
10 11 12 13 14 

Figure 9.- Recession curve forChiatovich Creek 

-,-

0 
z 
0 
u 

. LU 
V) 

c< 
w 
"-
I-
LU 
w 
'-'-
(J .... 
co 
:::J -
U 

z: 
•• 0---0 

• 
. ::iIi:;\. 

0 
.-J 
"-



( 

I 
" 

from,the mountain front and no signif:i~a,nt surface runoff 
originates below an altitude of about 7,000 feet. 1'herefore, 
by defining precipitation-altitude , zoneS with dorrespon~ing 
runoff and modifying these values with channe.l~'g8ometry 
techniques (b.oth methods developed by MOQre ,. 1968). a, modera~cely 
reliabl'e average annual runoff' value ca,ri be o,ssigned ,to,the 
flow crossing the 7,000-foot contour. Table 4 summarizes the 

-~--~~' ~----,--,-,.----,---------'-' -,---~-,---,~----
Acr'8s abov'e 

7,000 feet Percehtag~ of 
(rounded) total area 

White Mountains 143,000 
Silv~r,p.ea:k Range 50.QOO 
Palmetto' 

Mountains 28,000 

Total (rounded) 221,000 

65 
22 

13 

100, 

Runoff iri,Pe'rcentage of 
acre-feet total runo!'.!'. 

3.2,000 
4,000 

2,000 

3.8,000 

84 
11 

5 

100 

es-cimated average runoff from 'the three major:mountain blocks: 
~he'total is 38,000 acre-feet,pe~ year. 

'No estimate was made of the. amount of runoff re'acliingthe 
pray"" C', How.ever, ranchers report that:, ffow 'ponds on the' playa 
inwe,t years. The amount may average ,'a few thousand acre,-feet 
per iea,"" In exceptionally wet yea.rs, the pondeq water may 
overfiow northward through The Gap to Columbus Salt Marsh. 

Runoff crossing', the st:at~ Lin-e i,n Fish 'Lake Valley 
. . ", . 

. ' , . - I ' . ~ 

Most of the headwater drainages in the' Whit'e Mountains are 
'in California, but the downstl:'~\'!m, segments' are,~r( Nevada. Of 
[he average annual ,runoff' from t,he' white Mountains, approximately 
85, percent. or 27.000 acre-feet, originatos in C~lifornia, arid 
of t.his amount, abo'ut 66 percent •• or about '18;000 acre-feet. 
flows across'the 'State line. ' The remainder il1fil,trates to the 
9round-wa teL' .t: e'servoir, ori s "cor:sumod in C'a 1 i forn-ia. 

A method developed by Eakin and others (1951) was used 
to compute the, est,imated po'tenti.al aver,,,gE;:' annual, recharge to 
the valley-fill reservoir~ These computations are summarized 
in table 5, which shows that about 7 percent of trie esti.mated 
average annual precipitation potentially recharges the valley­
fill reservoir of the valley. The origin of 'potential recharge 
from precipitation is as follows: (1) White'Mountains, about 
90 pe.rcent: Silver Peak Range and Palmetto Mountains,about 
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1:able,>.--Estimated, average annual precipitatio,! 

and potential ground-water recharge' 

Altitude 
. zone 
(feet) 

Estimated precipitation 

Area Range 
(~cres) '(inch~s) 

14,000-14,246 30 

13,000-14,000 

12,000-13,000 

11,000-12,000 

10;000-11,000 

9,000-10,000 

8,000-9,000 

7,000-8,000 

4,700-7,000 

1,330 

7;620 

15,700 

21,300 

24,900 

48,500 

102,000 

426,000 

Total (rounded)647.000 

>20 

15-20 

12-15 

8-12 

<8 

Average Ave..,tge 
(feet)' (acre-feet) 

1.8 83,000 

1.5 37,000 

1.1 53,000 

.8 82,000 

.5 210,000 

465,000 

Estimated potential 
recharge 

Percentage of 
precipitation Acre-feet 

25 

1.5 

7 

3 

minor 

7 

21,000 

5,600 

3,700 

2,500 

... 33,000 

a. May be high, because some of the potential recharge from streamflow is 

rejected in areas of high water level and flows to the playa where it 

ponds and evaporates • 
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10 percentr or (2) in terms of, the tl-iO States, Nevada, about 
one-third; California, about tl-io-t_hirds. However, some 
recharge derived froinprecipi tat ion in cali'fornia c'rosses the 
State line as runoff-and infiltrates to recharge the ground­
water reservoir in Nevada. Th~ relation of runoff to recharge 
is a ratio of 1.2,1, or slightly lower than the'average for 
the entire State. 

For the al ti tude zones above 7,000 fe;;'t', estirr;ates of 
land area and average anriual:pr~cipitatio~ b~-Eakin (1950~ 
table 9) I-iere somewhat larger than thoseshoiNn in table 5. The 
estimates in this report are considered more accurate because 
more precipitation data and better topographic maps arenol-i 
available. Eakin's computed estimate of average annual recharge 
to the valley of 54,000 acre-feet, for the same reasons stated 
abOve, is believed to be too large. HOl-iever, Eakin (1950, p. 
26) also concluded that his computed estimate I-ias ,too large on 
I-ihich to base potential" development. 
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OUU'LOW FROM THE VALLEY-FILL RESERVOIR 

Under native condit'i~ns, the compone~ts of outflow were 
evapot'ranspiration of' ground wat.er by phre'atophytes, outflow 
of both surface and, ground ,water to C91umbus 'Salt Marsh Valley 
from the north 'end of the valley; and spring :'f10w. Additional 
man-made discharge ±ncludes irrigation and well pumpage'associated 
with mining, stock-watering, and domestic needs, and export of 
w~ter. ' 

Evapotranspiration of Ground Water, 

Ground water is discharged by evaporation from soil and 
transpirat:Lon by plant.sthat root in shallow water-table ,areas'. 
These plants that tap the ground-water reservoir are called, 
phreatophytes. The phreatophytes essentially are limited to' 
the valley floor ,,' as shown on plate 1. The principal types 6f 
phreatophytes are greasewood, rabbitbrush, saltgrass, and 
vari'ous native meadow grasses. Discharge by phreatophytes 'for 
native conditions is summarized in table 6. : Areas now irrigated 
have been evaluated in terms of probable' prepumping conditions 
of natural discharge. Rates used in table 6 are based ,on work 
done in other areas by Lee (1912), White (1932), Young and 
Blaney (1942), Robinson (1958, 1965) and. Harr and Price (1972). 
Eakin (1950, table,IO) estimated the average annual evapotrans­
pirati'on by phreatophytes to be 30,000 acre-feet, "'hich is 
some",hat. more than the estimate in this report . 

,} 

Outflo", from the Valley 

A small amount of surface water occasionally flows from 
the north end of Fish Lake ,Valley to Columbus Salt Marsh 
Valley at The Gap. Based on stream-channel geometry measure­
ments., the streamflow leaving the valley is estimated to 
average less than 100 acre-feet per year,' The frequency of 
flow is not known, bU.t it probably occurs infrequently over 
a period of years .• 

Ground-water outflow from the valley through ,the aLluvium. 
occurs through a very small cross-sectional area and with a 
low gradient. As a result, this outflow is estimated to be 
a. minor par.t of the 1Iiater, budg.et of Fish LaK;e Valley; that' is, 
l'ess.than 200 acre-feet per year (Van Denburgh and Glancy, 
1970, p. 24}. However, the, water budget for Columbus Salt 
Mar sh (Van Denbu'rgh and Glancy" 1970. p. 30) suggests that 
subsurface outflow from Fi.sh Lake Valley through., voicanic and 
carbonate rocks could be, as much as 3, 000 acre-feet 'per year. 
In addition, outflow to Clayton Valley could occur through 
the Silver Peak Range. For the purposes of this reconnaissance, 
total ground:-",ater outtlo;", is assume'd to be 3,000 acre-·feet 
per year. • 
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Table 6.--Estimated,evapotranspiiation of 'ground water 

, .. ~- .' ... ~ ,.. . ,. ... 
',by,phreatophyt'es and banwso11,. 

, • ..'..~, j. _ ..... ~ • • , .~ ",,' 

(For native conditcions;" an,,,s' aho,"", ,'on:plate I] , 
" ' ., .'" . ") . .1 ,. ,:' r v:;, . 

'Depth to 
water 
(feet) 

SeX~},~e<l. a':',erage 'Estimated 
,annual rate' of recharge 

Phteat0phyte 

Some greasewood mi~ed 
with mostly shads"aie 
and big sage,!.! , 

Mostly greasew'ood and 
rabbitbrush with 
mino-r ~amOlln t S 0 f '_. 
saltgrass and shad-
8e'ale 

Mostlysaltgr,ass mixed 
with SOme ,gre'ase,wood 
aod rabbitbrush 

Wet, and dry meadow; 
mOstly meadow'ograss'es 
and saltgras=! 

Bare soil of playa; 
partly "overed with 
saltgrass and salt 
deposits. Soil damp· 
to surface and very 
soft 

Bare soil of playai 
surface dry a~~ bard. 
Some saltgra"s 
presentll 

Willow, cottonwood,' 
tules, 'w11dI'o',;O', and 
sa!tced"'~Y ,,' 

Total (rounded) 
, " 

30-50 

10-30 

5-10 

, <5 

<2 

<12 

Area 
(a"res) 

15,000 

5,500., 

1,900 

700 

a 72,000. 

1. Shown' conlbii,."d with' oe~tunitori' plate ;i., 
2. Partly 11sted,,,,sa crop in-table'7~;"" 

water UBe (acre-feet 
(feet) pet year) 

ii,l 440 

9,000 

"'j' 

.5, 7,500 

1.0 5,500, 

1.0 1,900 

.' t-=, 
, , 

70 ' 

,. sind 1 

. -.:';'" . 

.3 b ,24,000 

" 

3. 'Shown combined withprecedtng 'unit' on', pl'a,te I, 
4; Not"shown'~on' plate L ,'" , 
a. Of rhi~ '~tnount. 6',900 'acres :Ls in Californh.. 
b. Of this amount, 1,100 acre-feet iii, discharg"d in California'. 

• 
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The largest spring in the valXey is Fish Lake Spring (pl~ 
1), According .to· Eakin (1950., p. 25), it had a di scharge of 
about 3 cfs in 1949 and a spring complex, including Fish Lake 
Spring, had a discharge of about 5.5 cfs. Probably the source 
of the water' is nearby carbonate rocks, .as shown on plate 1 .. 
At 2/34-17bb, a spring was producing nearly all the flow of 
Indian Creek (l cfs) on August 25, 1970. 'fhe combined flow 
of springs and a flowing well drilled in the orifice of a 
spring at 1/36-20b was estimated to be about 200 gpm. A 
pipeline was constructed from Busher Spring (3/35-7ad) to a 
ne~rby ranch at 3/35·,,4db where the "ater reportedly was used 
to irrigate 20 acres. The spring. now dry, reportedly once 
had a flow of 90 gpm. A large n\imber of springs are in the 
Palmetto und Sylvania Mountains (pl .. 1)., but their discharge 
is only a few gallons per minute. 

Some of the flow from springs supports vegetation, but 
most of it seeps back to the "at.er table. The net ground­
water discharge by spiings, where applicable; is included in 
the est.imat.es of phreatophyte di scharge in table 6.. Flow 
from some small springs in 'Trail Canyon is exported from the 
valley, as described in'a later section. 

Air temperature is a major factor in determining the 
length of the growing season. such data have been colle.cted 
a.tDyer 4SE for 18 years" The average number of days be.tween 
temperatures of 32, 28, and 24°F are 118. 142. and 163, 
respectively,. 'B'ased on these statistics, the estimated 
average growing season for alfalfa is about 140 days. and may 
range between 120 and 160 days. 

Table 7 summarizes irrigation and subirrigation by water 
sources and by crops. water consumption rates, listed in the 
table footnotes. are based on the research of Houston (1950) 
and Dylla and Muckel (1964). 

Table 8 summarizes the trend in use 
irrigation and sUbirrigation since 1949. 
sumption by irrigation and sUbirrigation 
the period,. 

of ground water for 
Ground-water con­

has doubled during 

In 1970, Chiatovich, Indian, Leidy. Perry Aiken., McAfee, 
and Cottonwood Creeks were used for irrigation. The net con­
sumpt;ion of streamflow in 1970 was about 5,200 acre-feet. In 
addit.ion. 31 irrigation wells (table 21) had a net consumption 
of dischurge of about 11.000 acre-feeL Gross pumpagcl from . 
these "el15 probably·was ubout 15,000 acre-feet .. 
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"Table 1,--~!:,,,,,,,,ary of irrigation and subirrigation, 1970 

[Sued ,on interviews of water users and field observations" August 1970] 

Are .. irrigated, by water sour~e (a~res) 
Water 

~onsumed.Y 
Crop Streamflow Wells Mixed.!} Sub i r!" T ga't{;;nIf"1\;tal --- (a~re-feet) 

NEVADA PAR'r 

Alfalfa 30 a 290 2,000 0 2,)00 6,900 

Pasture 190 0 2,700 3,000 5,900 8,800 
-~ 

-_. 
Subtotal (r,o,unded) 220 " 290 4,700 ' ' 3,000 8,200 16,000 

~l'ORNIA PART 

Alfalfa 0 660 300 0 960 2,900 

Pasture 200 0 0 0 200 400 

Subtotal (rounded) 200 660 300 0 1,200 3,300 - == '-Total area (rounded) 420 a 950 5,000 3,000 9,400 _ .............................. -

Total 'water ~O?sumed 
(a~re-feet)l 870 2,800 b 12,000 3,000 19,000 

1. Areas where pumpage from wells is used to supplement streamflow. 

2. That area of native meadow not replaced by crops. 'See plate 1 and table 6. 

3. Consumpti.on rates used (1n acre-feet per acre per year): alfalfa (3 to 4 

,cuttings), 3.0; irrigated pasture, ,2.0; subirrigated pasture, 1.0. 

B. Includes 10 acres of apples. 

b, Of this amount, about 4,300 acre-feet 1" streamflow. 

" 
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a 
b 
b 

I 

Table 8.--Estimated ground-water use for irrigation 
and subirrigation, 1949-70 

Ground-water 
consumption 

Year Acres (acre-feet) Remarks 

1949 6,500 7,000 Estimates for entire valley 
'1967 4,800 8,000 Nevada part only 
1968 5,100 9,000 Nevada part only 

1970 { (c) 14,000 Estimates for entire valley 
(d) 12,000 Nevada part only 

a. Estimated from Eakin (1950, p. 22-26). 
b. Estimates based on irrigated,-land inventory by personnel 

of Nevada State Engineer's Office. 
c. Estimated by water source from table 6: wells and sub­

irrigation, 4,000 acres; mixed sources of streamflow and 
wells, 5,000 acres. 

d. Estimated by water sources from table 6: wells and sub­
irrigation, 3,300 acres; mixed sources of streamflow and 
wells, 4,700 acres. 

Other Pumpage 

Wells are pumped to supply water for mining operations, 
stocK, and domestic USe. Neither of the two mines were 
reportedly in operation at the time of field'work in 1970. 
The water used for stock watering (which also includes some 
springs and streamflow) and for domestic nse are estimated to 
be less than 200 acre-feet per year. 

A 27-mile pipeline was constructed 1n 1882 to carry water 
from springs in Trail Canyon (T. 1 S., R. 33 E.) to the mining 
town of Candelaria, north of Fish Lake Valley, according to 
Van Denburgh and Glancy (1970, p. 17). The pipelin~ (pl. 1) 
currently extends to Basalt, north of the valley. In May 
1968, the flow in the pipeline was 25 gpm. The present 
export is taken to be abont the same, or abont 40 acre-feet 
per year. 
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GROUND-,WATER' BUDGET 

For natural conditions and over the long-term, inflo~ 
to and outflo~ from a valley are about equal, assuming that 
long-term climatic conditions remain reasonably unchanged. 
Thus, a~ater budget can be used (1) to c6mpare the estimates 
of inflo~ to and outflo~ from a valley, (2) to determine the 
magnitude of the imbalance in the inflow and outflow estimates, 
and (3) to select the value that, ~ithin the limits of accuracy 
of this reconnaissance. hopefully represent both inflo~ and 
outflo~ for the valley. This value in turn is utilized in a 
following section of the report to estimate perennial yield. 
A ground-water budget is given in table 9. ' 

Table 9 shows 'that estimated inflo~ exceeds outfl'o~ by 
6,000 acre-feet per year. The inflo,", maybe high. owing to 
rejected recharge previously mentioned. On the other hand, 
the outflo~ may be lo~, if more than 3,000 acre-feet per year 
leaves the valley as subsurface out flo,",. Accordingly,the 
average of the t'"'o, or 30,000 acre-feet per year, is the value 
selected to represent both inflo,", and outflo,",. 

Table 9.--~nd-~ater budget for Fish Lake Valley 

For native conditions 

Budget elements 

INFLOW, 
Recharge from precipitation 

(table 5) 
OUTFLOW, 

Evapotranspiration by 
phreatophytes (table 6) 

Subsurface outflow (p. 311 
Total (rounded) 

IMBAT_ANCE:, ( 1 ) -( 2 L 
VALUE SELECTED TO REPRESENT 
BOTH INFLOW AND OUTFLOW 
~ay be high. See table 5. 
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(2) 

Acre-feet 
per year 

a 33,000 

24,000 

3,000 
27,000 
6,000 

30,000 
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CHEMICAL QUALITY OF 'l'EE WATER 

In the present study, 13 water samples were analyzed in 
order to make a reconna,issance of the gene,ral chemical usa,bility 
of the water. These analyses; plus 20 additional analyses pre­
viously made by the Geological Survey and the California Division 
of Water Resources during the past two decades, are listed in 
table 10. Fourteen other analY!3es of water in Fish Lake Valley 
have been published by Miller and others (1953). 

All of the most recent samples were analyzed at the 
Geological Survey field office in Carson City and identify 
only the princi.pal ions. Iron and nitrate generally were not 
determined, although they are important ions affecting the 
suitability of water for domestic use. 

Precipitation, the ultimate source of water in Fish Lake 
Valley, is nearly free of dissolved solids. As precipitation 
enters and flows through the hydrologic systems, contact of 
the water with vegetation, soil, and rock adds to the dissolved­
solid's content. Streams, ",hen fed by snowmel't, have a, lower 
dissolved-solids content than at low flow, when ground-",ater 
seepage constitutes the principal source of flow. Where water 

'is evaporated from playas or USed by phreatophytes (pl. 1), 
much of the dissolved solids remain and'become conCen'trated 
at shallow depth in the ground water and soil. 

Ground water generally has a temperature near the average 
annual air temperature (ab~ut 55°p), if there is no geothermal 
input into the valley-fill reservoir. Temperatures as high 
as 77°F (25°C) were observed, as listed 'in tables 10 and 19. 
Increased ground-water temperature is in general associated 
with (1) an increase in concentration of sodium and chloride 
ions in relation to the other ions. and (2) a decrease in 
concentration of calcium, magnesium, and bicarbonate ions in 
relation to the other ions. 

This suggests that the warmer water possibly is the 
result of the mixing in various proportions of two types of 
water, (1) CooL calcium magnesium bicarbonate water circula­
ting at shallow depths within alluvium, and (2) hot, sodium 
chloride water circulating to greater depths and,possibly to 
~ome extent through consolidated rocks. 

The concentrations of dissolved sol ids in sampled streams, 
wells, and springs are summarized by specific conductance, an 
index .of dissolved-solids content, in table 11. The dissolved 
solids in water, in milligrams per liter, is generally 55 to 
70 percent of the specific conductance in micromhos per 
centimeter at 25°c. ' 
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Tabl~ lO.--GhcI1I1c:;1l analYEl'cli of !!'trclIm. ~priT1g! -"nrl ",,,,11 ",,,I .. r,. 

Mill!f~n.m~ l'''r 1 It", .. (Ul'l'Hr "umb"r) AJI<l 
mlllIH'llI[vHl."\~iI p"r l1r~r (l.)\,'cr fllllllbcr)1/ 

Lllltc 
LIIClitiOI1.!...Y !I.;,.mpled 

Tt"ll C .. ny~'" ,~_16.('!! 

Cl.· .. "k .. r 
Ij3:l-11bD. 

T"M_ 
pl::r­

!lture~/ 
-I' "C 

clL1-
dum 
(C,,) 

MIl~­

'0-,i= 
(loIg) 

r.llhto'vlcll 
crcd: lit 
11:)4-2.9bll. 

6-12-69 50 10 6 1 
0.30 Q,Oa 

~n<:th, .. 
(Nil.) 
pluG 

POt311-
~{,\'m 
(K)~/ 

0,111 

kdlll dr4in­
;]j\~ at 
1/36-100:a 

71 2~ 14 ~.rJ ~,()i.y 

.7n .4n 21.:;.,~G 

r.hlll.tClvlch 
{;rcc.k at 
)/.3"-2acb 

9-15-70 55 1:) 7 1 
.35 ,OS 

IndiAn Creek 9-15-70 58 1'1 35 R 
lit V3\i-~d", 1. 75 ,~5 

Lt;r.1<l~ Cr"tl.1o:. ~-l.6-/O ~(. 1:) 16 5 
at V:l4-bbll .911 .IJ~ 

Ax!!!.l dl:"l"'~ 62 17 8 2.9 
ol~C lit ".0 ,2/, 
7 /35-~~,=c: 

Leidy Creek 3-16-71 48 
at 1/:l5-:l3I1b 

P"rfy AI""",.. 9-16-70 16 2 
CJ',,"" H.~ 
:)/:l~-1Jdll 

.80 .14 

H,~ArH" CrA""- 5~1~.~7 !ill 14 29 5.7 
II.L J/3.~_J(, 1.45 .47 

C<:'ttnn .. ",,,,l U._211_~'J 411 :Ii. 1!o 
C"MMk .. I 1.60 1.25 
,~j:l7_J3.f..J 

S.II.nd Spril"r~ 5-205-~7 74 23 1.1 ,6 
lli!34-27dd .01> .O~ 

N.:rHIl Spril1i1o 1l-~9-49 69 21 
ljj6-20b 

Fillh Spdlll!: ,~_B_.p 1:; i4 U 4 
2/3S-2:i';h ,65 ,33 

PIII:"ol"r Sprin~ ~-23-56 57 14 4~ 20 
2~ 1, &4 fr/.l'J~l/il.d 

IN/36-'.lc.; 1I~27_7U 5.~ 

,25 ,03 

1I3S-9ct :;_2,~_~7 74 B 17 2,7 
,as ,22 

~_2~_,~7 .~3 n 11 ,7 
,55 ,06 

:j_1,~.71 11 2~ 5 0 
,~5 ,00 

l/36-21ll,,· ~~2~_~7 77 2~ 48 7,4 
2.40 ,61 

3/35-3bc: 3-16-71 69 21 B 
1.15 ,~':I 

,)wZ,'i_:;7 &/1 20 1] 1. Z 
. ~~ .10 

11-30-49 56. U 51 22 
Z.~,~ l.SO 

3/35-1SdJ. 3-16-71 56 P f>f> 14 
J.19 1.11 

5-25-57 54 12 7,~ 69 
J, /4 ':>,6} 

8_25_70 57 )4 

",_2'i~,!7 lin 16 :;0 17 
2.~o 1.40 

1,1 36-16d.1 .5-~5-57 5a l' 41 20 
1,0~ 1.f>4 

S/]7-Stod ::'I-i6-71 5~ 13 59 35 
2,':14 2,R5 

':>/'J}-Bllc!:J 1- 7-55 51 23 
2, Sf, 1.[;9 

611 24 
3,40 2,00 

f>/,~7_I.'hM ]_17~71 41 16 
2,10 1.30 

" 1.1~ .~8 

." 

1,090 
4,~. ~o 

, 
.17 , 
.25 

, 
.14 

5 
.n 

" l.Jl 

" 2,70 

" .,. 
1,80n 
7::1,97 

" 1.101 

6.6 

." 
300 

lJ.cn 

2" 
10,85 

l4 
1.4'1 

S., 
.l4 

4.' 
.20 , 
.]1 

" i.E 

" ~,'J6 

" .YJ 

" 1.11 

19 

." 
10 

,1.~ 

" .70 

" 3.00 

f!ic~r-. r. .. r_ Rul_. 
l,,:"III.LII. lr,;,nll.tQ tat" 
(HC01) (GO) (Sl.l~) 

r.h1,,~ 'Fl"". 
ride ride 
(r.:l) (1') 

lhl,'rJ_ 
I)e~~ 

" C,,-C0s 

" 0.411 0.00 [l.OY O.OU 

1,820 619 1,3S0 4,530 14 
19.!l:l 10.6] 28.11 127,79 0,74 

" .~2 

no 
1.'17 

" 1,12 

'" 1,';.110 

'00 
1.64 

61 
1.00 

U8 
1.93 

171 
2,aO 

I" 
~, 59 

207 
:1.39 

, 
.04 

" 

.on 

.1:1 .46 .[10 

" " .([0 .411 .00 

l40 2f>7 711 
4.67 !I.~I, :ZO.05 

" .00 

" .00 ,1':1 

, 
." 
" .00 

'. , 
.:I!o 

120 

<,7 

" 

o 
.00 

'.8 5,7 0 'If> 

o 
.00 

o 
.00 

.OJ 

o 
.00 

." 
7 

.15 

11 
.46 

" 44 

'" .79 

" .n 
~ 

,11, ,00 

2 ,1 14~ 

.05 ,OQ5 

, 
.06 

" .87 , 
." 
17 

.46 

., 
.01 

1.5 
.00 

49 

,I 194 
,005 

1,5Ro 70'1 74 l,llOO 14 
?5"':I0 2].60 1.,';4 111.21 

12a n 12 "' 2, In .011 .25 .011 
.' ." 

51 

." 
251 

4.11 

601 
9,85 

,30 
i.n 

54 
.OS 
111 

:1,64 

no 
1.61 

G7!o 
11,06 

114 
],51 

'" ~. 67 

'" f>. ]~ 

.. 3~~ 
S,lli 

276 
4,55 

230 
3,77 

'" 4.60 

o 
.00 

~,.B 

." 
" .23 1.r,1 

" ,on 2,04 

o 55 
.00 1.14 

o 
.00 

a 
.00 

o 
.00 

o 
.00 

2.8 
.06 

" .'l 

" .90 

27 
.56 

o " 
.00 1.056 

o 15 
.00 .]1 

o 
.00 

o 
.00 

o 
.00 

o 
.00 

o 
.00 

.,. 
U 

." 
12 

, ~5 , 
.06 

1.9 

." 
"" 1.3::1 

70 
1 ,'17 

2 
.06 

3.5 
.10 

4 
.ll , 
.20 

4 
.12 

10 
.28 

" 1.52 

" .68 , 
.OS 

.' 
.", 

4,2 1~0 

.n 

• 4 
,02 

" 
" 

220 

,3 470 
,O~ 

1.0 195 
.05 

,4 184 
,02 

., 
.17 .OO~ 

" .. ~l .110 

.oe 
S .1.1 

,14 ,06 

lSorCln ,,, 

13 

7.4 

" 

.42 

.IlG 

, 

." 

.36 

.00 

.2.~ 

~pcdfic: 
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55 
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" 
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'" 
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"6 
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". 
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"2 
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Tllllh 111.--Ch=ic3.1 ;mlllylle~ of IItremll. IIpring. 3.nd well w;:tter~ ContinYe<l 

FQOnlOTES~ 

L M:l.l1:1.jl.r;lm:; pcr l:1.tcr .md m1il:!.cquivlllent~ per liter are metric un1til of mco. .. ure that are'virtuD.i1y idcnticai til ?;utc ?cr mi11iC'!! 3.nd ~quiv .. l~T1t'" p~r 
m1il1on, re .. ?cctiveiy. f .. 1: ail water~ hllving II !lpccific clmductance 1ell~,thllo. 3.bout 10.000:mic1:omho~. the metric ~y~tem of "'~~II\Jr=~nt II< r~.: .. lvlnl: In<;r~"'Me<l 

\I~~ thrlJllr.!,';\1t tl)e I:nl~ed ~t~t~'" he<;~II~H nf II:" v",J"" H" "n. Inl,I;!rnMI IlIn"l Crlltm "f ""IM711 If I" ""mll1l1nl.",I.I'llI. Tli".'"f"I'". I,l,,, I:.~. 1: .. ,,1"81'::'N.1 3urv,,"y ra.::."ntly 
IoH" ~rl"pt,,01 1," .. My"t"" for re!,"r~I"e: Mll "'''lM~-cl''Hl11,y <lMl". 1iiI, ... ·" m\ly ,In" nllm],,,, I" "10"",,, II. IH mllll!jtil.,"M 1''''' lIL.'H'. 

~ SD.l1n1ty b.olZllrd :1.11 blliled on IIpec1f1c conductance (in lIIicromhoc) ;:to fol10wol 0-750,· low haza1:d (water lIuitablc for ;:timo!Ot ail 'J.pplic.:'l.ticrnt<l; 7~n-l,5C1I), 

lIIed1Ul11 (clln be detrimentlll to ~enllitive C1:0P~li 1.50(1-3,000, hi!;:h (can be dett"irncntl.'l.! to "'~ny crlJ.,~li 3,000-:-7,51)0, V~TY hir.h ("'''<:ill~rl h" \l,,~.1 '1I11~'fM 
to1er.:'l.t:lt 1'1~nt~ o:>n p~r\l1e~ble ~oil~)i :.7,5(1), llll~lIl~M"l", ~",I'llI" 1o""Hr.1 ill ba!.<ed on lin ell'I'idv~~ ,c~"tllltl "f:!~"~I:'on, MH111\Ity h,H>:Hc')''''71,l HII,IIII,,··':"<l':"~)"I)t1I)I\ 
I'HIIII, Rf:!HI,lIlMl "",lllIm 1·"l'll1,lnH~" (""pI'HHM,,<l 111 "dl11,:,.jujv,,1':'rlt~ p,:,r lIL,,:,r) I,:,. t""lHI.lv"ly rwl,:,.u,d 1.0 " .. i1tllb111ty tor 1n.!.g,IH1o\l QJl tollO!J1~~ .. atc, 0-1.25; 
1I1':"\8[l1io.l, 1.26_2.·,fI: 111\,:",ll,."l,:, '~2 .. ';[). Th" :;!"w:r,:,.l f,l.!.::rorl1 Alun.lld "" iI':"<l.d ';":;1 ~"'I"r,;,.l 1l1d1~ll.t"r11 Oilly, bc~.:I.u~,:: tll4<: .IlLiitlllb1l.1ty ot 11 WD.tcr tor 1t"1:1~at1ou aico 
dcpcnd~ on cl1mo.te, type ot ='011. dra1nll)l,e chllro~tcr1~t1c~. plant type. Lind amount of wlltet applied. Thco~ and oth~t J.~pect!O of w.Jtet" qUlIlity flJ'I: In·ig"ltl,1JT1 
~te di~cu~lIed by the Nlltionlll Techn1cd IIdvit=ory t.;omrnittee (l968, p. 143-177), lind the I).S. Salinity ~,abor-!1t"!"y $t~U ()951,). 

~. C"III~ut"<l':"':" til" rn111"'jl1j~Ml':ll\t_I''''r_lt[ .. r <l1fr,;,r"l"Ico:;: b"t~""'1 rll .. d"tlllrm1,.,,,d 11"@:Ht1\1,:, And flll1',1t1v .. 1",1':': QXpr",;11Qu ll.::I ~()"11iI~ (til.:: (:0L1ccntt"L1t1oL1 of ~od1um 
~cncr ... lly 1:1; olt lCD.~t 10 t1illll.11 thll.t at ft0tD.:OlI1um). COlIlput ... tioll Illl:;umc~ thll.t concclu:rllt1cn:; af undll:tcrm1ned L1cjl,lIt1vc i0L1.1l--c.Ilpcc1aliy n1tt"atc-nre IImalL 
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Table 11. --Surnmary of specific conductance of water samples.!/ 

(Specific conductance values in micromhos per centimeter at 25 QC) 

Streams 
Wells 
Springs 

Number of 
samples 

12 
26 

9 

Range of 
values 

.55-19,300 
99-7,320 

144-446 

Median 
value 

220 
541 
3.56 

Range"of 
most common 

values· 
.55-350 

240-8.57 
326-363 

1.. -Basic data listed in table 9 and from Miller and others 
(1953) . 

The principal ions in all mountain-stream samples were 
calcfum and bicarbonate (table 10). As the water seeps into 
the ground and flows toward areas of discharge, not only does 
the dissolved-solids content increase, but the concentrations 
of sodium and chloride increase more rapidly than all other 
ions. In discharge areas, these. two ions generally dominate 
Ln both ground-water and surface-water samples. 

!lased on the partial chemical analyses in tabie 10, all 
streamflow from the mount a ins is sui. table for irrigatJ.on. Most 
alluvial areas yield usable ground .... ater; ho .... ever, shallow wells 
on or near the playas might yield unsuitable water, based on 
criteria established by the united States Salinity TJaboratory 
Staff (19.54) and t.he National Technical Advisory Committee 
(1968, p. 143-177). If doubt exists as to the quality of an 
irrigation water, the local county Agricultural Agent or "I:he 
University of Nevada Cooperative Extension Service can be 
contacted for advice. 

For the Chemical constit.uents listed in table 9, all 
sampled mountain streams and most sampled wells and springs 
met the drinki.ng-.... ater standards established for che.mi.cal 
quality by t.he u. S. Public Health Service (1962). Areas of 
poor-quality drinking water are generalized as follows: (1) 
ground water with concentrations exceeding recommended 
standards for sulfate (250 mg/I) , chloride (2.50 mg/l) , fluoride 
(1. 2 mg/l) , or di ssol ved sol ids (500 mg/l) probably .... HI be 
encountered by most wells drilled on t.he playas or in the 
vicinity of t.he playas. and (2) shallow .... ells along the 
vall"ey's axial drainage in T. 1 N. and '1'. 1 S. and 2 S. 

If doubt exists as to the potability of a wat.er.supply, 
contact the Nevada Bureau of Environmental Healt.h. Carson 
City, Nevada . 
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AVAILABLE WATER SUPPLY 

Water for development Can be and is obtained from streams 
and the valley-fill reservoir. In the following sections, the 
conceptual quantities of water, streamflow, p~rennia1 yi~ld, ' 
and transitional storage reserve are di~cussed and evaluated. 

Streamflow ------

For practical purposes, the streamflow that can be developed 
essent'ially is limited to the flow of the 'six perennial strea'ms, 
as summarized in table.3. Because some streamflow percolates 
to the water table becoming ground wat:er, development of stream­
flow may ultimately reduce the amount' of n~tural ground-water 
discharge from the system, and in turn, reduce the amount of 
ground';"water development from well s. On the other hand, 
pumping ground wa'ter in time should' cause water levels to 
decline heneath "streams, thereby increasing recharge and 
decreasing runoff now wasting to the piaya: 

The amoGnt of average annual flow of the six streams ~t 
the mountain front, listed in table 3, 1's estimated to be 
about 16,500 acre-feet in the Nevada part of the valley and 
7,500 acre-feet, in California. 

Perennial Yield 

The perennial yi~ld of a vailey-fill reservoir maybe 
defined as the maximum amount of natural discharge that can 
be salvaged each ,year OVer the long term by pumping. without 
bringing about some~ndesired result. If wells were drilled 
in selected area,s of Fish Lake Valley so as to salvage all 
evapotran~~irat{onlosses (table 6). if water levels were 
drawn down so'as to increase seepage losses along streams to 
salvage water now wasting to the playa (p. 6), and if some 
of,' the subsurface outflo,," to adjacent valleys was, accoUlplished 
by pumping (~; 31), thecperennial yield probab1~ would approach 
30,000 acre-feet per year. This value is within the,range 
estimated by~akin (1950, p. 27), " .•. the long-tim~ average 
for'potenti,a1 developUlen't would be 26,000 to 35,000 acre-feet." 

Transitional Stor~e Reserve 

Transitional storage reserve has been defined by worts 
(1967) as the quantity of water in storage in a particular 
ground-water reservoir that can be extracted and beneficially 
us~d during the tran~ition period between natural equilibrium 
conditions and new equilibrium conditions under the perennial­
yield con:c'ept of water development. In the arid env'ironment 
of the Great Basin, the transitional storage reserve of such 
a reservoir is the amount of stored ~ater:available for 

-45-



",ithdra",al by pumping during the nonequi1lbrium period of 
development, or periOd of lo",eri.n~.f water levels. Therefore, 
trailsit ional stora,ge, reserve is a specific part of the total 
grourid-",ater resource, that can be'faken from storage; it is 
water that isavai'lahie in addition to the perennial yield, 
but on a once-only basis. 

Most pertinent is the fact that no qround-",ater source 
can be developed ",ithout causing storage depletion. The 
magnitude of depletion varies directlY'';;ith d.i,stance of 
development, from any recharge and discharge boundaries in 
the ground-water system. 

To compute the tr~ns£tional storage reserve of the valley­
fill reservoir, several assumptions are made: (1) ",ells would 
be strategically situated in, near', and around areas of' natural 
discharge in the main alluvial area of the vallei so that 
natural losses could be reduced or stoppid wit~ ,a 'minimum of 
water-level drawdown in pumped wells; (2) an average ",ater 
level about 50 feet below land surface would curtail virtually 
all evapotranspirat,ion losses; (3) over the long term, pumping • 
would cause ~ moderately uniform depletion of ~forage through-
out most of the valley fill; '(4) specific yield of the valley 
fill is 15 percent; (5) water levels are wi.t.hin the ranqe of 
economic pumping lift for the intended use; (6) development 
would have little or no effect on w~ter in adjacent valleys; "'.' 
and (7) w~ter is of suitable chemical quality for ,the intended 
use .. 

The estimated storage reserve in Fish 'J_ake -Valley is the 
product of 'the area beneath which depletion'can be expected' 
to occur (180,000 acres), the average thickness of' saturated 
valley fili to be de",atered (50 feet), and the ,specific yi.,eld 
115 percent), or about 1,300,000 acre-feet." 

The manner in which transitional ~torage reserve augments 
perennial' yield has been described by 'Worts (1967). 'l'he 
relation 'is shown in its simplest form by the followin9 
equation, 

Q = Tra!1sitional storage reserve + Perennial yield 
t 2 

in which Q is the s~lected or desired rata of di~ersion 
Ilargelygrpund-water pumping), in acre-feet per year, and 
t is ~he time, in years, to exhaust the storage reserve. This 
basic equation, of course, could be modified to allow ,for 
changing rates of stora'ge depletion and sal vacre ofnat,u:ral 
discharge. The equation, however, is not valid for pumping 
rates'less than the perennial yield. 
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using the above e~uation and the perennial-yield e~timate 
for the valley as an example (transitional storage reserve, 
1,300,000 acre-feet; perennial yield, 30,000 acre-fe~t, p. 45), 
and using a diversion rate (Q) equal to perennial yield, in 
accordancG ",ith the general intent of Nevada water la"" the 
time It) to deplete the transitional storage reserve is computed 
to be ab6ut 90 years. This assumes that the diversions would 
be almost whollY'by pumping. 

At the end of the estimated time. ttie transitional storage 
reserve ",auld be exhausted, subject to the assumptions given 
in the· preceding section. What is not sho\o.n by the example 
is th~t in the first year virtually all the pumpage ",auld be 
d~rived from storage, and very little, if any. would be derived 
by salvage of natural discharge. On the other hand, duiing 
the last year of the period, nearly all the pumpagewo"uld be 
derived from salvage of natural discharge and virtually none 
from the storage reserve. 

During the period of depletion the ground-water flow nets 
would be substantially modified. The recharge that originally 
flo",ed to areas of natural discharge ",auld ul tima'tely flo", 
directly to pumping wells. 

TO meet the needs of an emergency of ot.her special purpose 
requiring ground-",ater pumpage in excess of. the perennial yield 
for specifiC periods of time, the transitiorial storage reserve 
could, be depleted at a more rapid rate than the example gi.ven. 
The above equation can be used to compute the time required 
to exhaust the storage reserve for any selected pumping rate 
equal to or in excess of perennial yield. Ho",ever, once the 
transitional storage rese,rve was eXhausted, the pumping rate 
should be reduced to the perennial yield as soon as possible. 
Pumpage in excess of perennial yield after exhaustion of the 
transitional storage reserve. ",auld result in an overdraft, 
and pumping lifts ",auld continue to increase and stored ",ater 
",ould continue to be depleted until some undesired result 
occurred . 
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WNPER USE AND CONSUMPTION IN 1970 

T;;l.ble 12 sununar,izes the use 6f ·the water resoun~es 'of 
<'ish Lake Valley. In'igation wa'iithe pd.ncipal use -of: 1iiat:er 
in 1970. Because of 1:'.he variation in streamflow from year to 
year, the quantity of water used varies accordingly. The 
quanb~.ty used in 1970 probably was at or slightly less than 
the yearly average because ,it was a near-normal runoff year. 
On the other hand. during wet years more streamflow would be 
used. possibly as much as t;wice that used in 1970. 

The ult.imate effect.s of streamflo\\i di verslons are, (l) 
'possibly less water ",;ould infiltrate into the va.lley-fill 
reservoir. reducing ground-water recharge and discharge 
within -~he valley; (2) less runoff from the mountains would 
reach and pond on the playas wh,,,re it _ mostly evaporates: 

An estimated 150,000 acre-feet of ground water has been 
pumped from wells during 1949-70. Thi;' pumpage is equ,ivalent 
to the de",ater,i.ng of about 1,000,000 acre-feet ofaquifel'o 
visua.lized in a different way, this volume is equal to lOwering 
the ",;ater. i:able about 7 feet beneath an area of six to",nships. 
the number of townships that. contain active irrigation wells 
in Fi.sh Lake Valley (tab-Ie 21). Because only minor perennial 
de",;atering has occurred (table 1), inflltration of streams 
flowing' from the White Mountains has been recharging the 

_------'----0--0 _________ _ 

Acre-feet 
___ . _____________ ~:: ________ ~ _______ . ______________ E~~~! __ 
Irrigation and subirrigation consumption (table 7) 

Surface water 5.200 
Ground ",;ater (including subirrigation) 14,000 

Mining. stock, and domestic pumpage (p. 35) <200 
Export of sprin9 __ flo';'._iE=--_:l.~L _________________________ . __ 40_ 
.'!:'9.!=_Hl sur face water __ (round.§liU.._,__ a S.L 200 
!9..t ~~ ___ 9.E9.~f}d_ . ....,a t ~,r (rounded) _______ ,--_____ --'_~.b 14, .Q.Q.Q..._ 

H. Of this amount, about 900 acre-feet is consumed in California. 
b. Of ~hil ~moun~ •. about' 2.400 acre-feet is consumed in 

California. 

valley-fill reservoix in the areas of seasonal dewatering at 
a rate' larger than under prepuroping conditions. The net result 
is that streamflow beyond the areas of irrigation pumpage has 
been reduced, depriviw::rthe large playa in the north'east part 
of' the valley of some streamfl'o.w that "Would pond on the playa 
under na·tive conditions. 



Not 8.11 the 150,000 acre-feet of .pumpage has been consumed. 
An es.timated. one-fourth to one-third of this amount has 
percolated or is . percolating back to .the "ater table from 
canals and fields .. 

, :. 

" .. ' 
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FUTURE DEVELOPMENT 

Futur'e development of land' and water resp'urces of Fish 
Lake Valley should take into consideration not only the 
hydrology and economics of such ventures. but. also the ,effect 
they "'i.ll have on the overall environment. Some changes that 
might affect the ecologic balance of the environment are (1) 
vegetation removal and resulting potential wind and water 
erosion. (2) lowering of water levels causing a change from 
phreatophytes to nonphreatophyte veqe'tation .and a reduction 
in spring discharge. (3) diversion of streams to pipelines 
affecting fish and wildlife. (4) the affect of the applica­
tion of insecticides. herbicides. and fertiliZers on ,water 
and soil quality. and the general effect of mOre people. 
farms. and commerce on the natural beauty of the valley and 
the White Mountains. Considerations other than th'ose dealing 
with the availability of water are beyond the scope of this 
report. 

Much' greater util ization of the water ,resources :of Fi'sh 
l,ake Valley is hydrologically possible. For 1970. approxi­
mately half the perennial yield of the valley was used and 
consumed. 

The followinq methods of water development, under the 
perennial yield concept, are discussed in thefollowi,ng 
sections: (1) installation of pipelines and lined ditch~s 
to conduct streamflow to fields. and (2) construct clan and' 
pumping of ",ells to salvage natural ground-~ater di.scharge. 

Pipelines 

Leidy, Perry Aiken. McAfee. and Cottonwood Creeks. listed 
in table 3. have been ,diverted to pipelines or lined ditches 
near their canyon mouths. This efficient diversion and con­
veyance of water could be extended to the,other streams "hich 
are nnw allowed to flow in their natural channels or diverted 
to unlined ditches ,on the apron. The effe:ct of usj.ng pipeiines 
or lined ditches is to deliver the maximum amount of stream'flow 
"ith minimum conveyance loss to the area of' uSe. 

'rhe most productive streams not being diverted to pipelines 
cir'lined ditches are Chiatovich and Indian Creeks. as indicated 
by data in table 3. 

'I'he canyon mouth probably is the best general l-ocat:ion 
for the inlet to ,a pipeline,or lined ditch; hOViever. the most 
efficient location·depends on several geologic and hydrologic 
factors not investigated during this study. 
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Wells ----
As described. previously, the pumping of irrigattqn wells 

probably has been salvaging some of the streamflow that would 
have ponded and evaporated from the large playa in the north­
east part of the valley. Additional pumpags probably can be 
expected to continue indirectly to salvage more of this 
evaporation .. As pum·page in the valley increases beyond the 
abili'ty· of the system to sa 1 vaers this streamflow. the water 
table will experience a perennial decline in areas of heavy 
pumping. The result will be a .gradual removal of the transi·­
tional storaere. reserve and salvage of phreatophyte (ground­
water) discharqe. (See Transitional Storage Reserve sect ion;) 
Clearing land of phreatophytes and plantin:lcrops would also 
salvage th:hs discharge· for beneficial use. 

·.Diversion·of streamflow at canyon mouths to pipelines 
or ,lined ditches would reduce, but not eliminate, ",ater 
available to the valley-fill reservoir for recharge, if no 
compe'nsating increase in infiltration from fields and canals 
occurred. As a result, the.ground-water -system would slowly 
adjust to the reduced supply'by an increase in depths io 
ground w.ater. As a result of the generally greater depth ·to 
water benea·th the phreatophyte areas and throughout the . 
valley-fill reservoir, thephreatophyte di-scharge would 
progressively become smaller, seeking equilibrium with t,he 
reduced supply of water reaching the phreatophytes. 

. . 
", .. , 

"·"General distribution of irr:hgation wells under maximum 
ground-water development is dependent primarily on seven 
hydrologic factors: (1) distribut.ion of phreatophyte discharge, 
(2) . limitations imposed by land'~area development associated 
with \VeIl yield, (3) areal extent of the· cone of influence of 
pumping wells, (4) suitability of. soils, (5) extent and 
location of' s'tream diversions, (6) water quality, and (7) 
hydrzlUlic.boundaries(discussed on p. 9). The most limiting 
fa~tor s~ould uttimately dictate the general locations of. wells. 

The dis'tributi,on of phreatophytes is sho.wn on plate land 
their discharge .is summarized in table 13. If the distribution 
of phreatophyte discharqe is not sign1fJ,cantly al tered by 
local changes in the de~th to water, the distribution of 
pumpage to salvage the,. natural water. losses "should be about 
the same as the distribution of phreatophyte discharge. 

Minimal'spacinq of wells, where there .is local variation 
in well 'spacings, should be controlled by the.ability of the 

, 

• 

v~lley~fill. reservoir to yield water, as reflected by the size ~ 
and shape of ·the cone of influence caused by pumping. Based 
on' 'data provided by Rush and Schroer (1971, p. 60) in nearby 
Big Smoky Valley (pI. 1), the folloiNing set of general condi-
tions are applicable to Fish Lake Valley: • 

-52-



• 

• 

• 

Pumping period (days) 
Pu-mping rate (gallons per minute) 
Aquifer characteristics (assumed values): 

Transmissivity (pgd per ft) 
Storage' coefficient 

Seasonal drawdown near a well with the 
above pumping rate (maximum, in feet): 

0.2 mile from a pumping well 
0.5 mile from a pumping well 

Radius of cone of influence (miles) 
Minimum well spacing with interference 
___ 2er _ nea!:e.y well 1 imited to 5 feet 
Maximum drawdown of pumping level from 

static water level at the well during 
growing season with no interference 
from nearby well s (feet) 

140 
2,500,± 

100,000,± 
.15 

10 
5 
2.0 

0.5 mile 

70 

Table 13.--Distribution of phreato2hyte discharge 

(Based on data in table 6) 

Area 

Northeastern part of the valley 
east of long 118°00' 

Northern ,part of valley west of 
long 118°00' and north of Dyer Ranch 

Dyer Ranch south to Dyer Post Office 

Southeastof'Dyer Post Office in Nevada 

California 

Percentage of 
total 

evapotrans2iration 
20 

35 

30 

10 

5 

~T~o~t~a~l~(~r~o~u~n~d~e~_=d~) ____________________ . ________________ -=100 
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NUMBERING SYSTEM FOR HYDROLOGIC SITES 

The numbering system for hydrologic sites in this report 
is based on the rectangular subdivision of the public lands, 
referenced to the ~oun~ Diablo base line and meridian. This 
location number consists of three units: the first is the 
township south of the base line unless as otherwise iden·tified; 
the second unit, separated from the first by a slant, is the 
range east of the meridian; the third unit, separated from the 
second by a dash, designates the section number. The secti.on 
number is followed by letters that indicate the quarter and 
quarter-quarter section, the letters a, b, c, and d designate 
the northeast, northwest, southwest, and southeast quarters, 
respectively. For example, well 1/33-laa (table 19) is the 
well recorded in the NE';jNE';j sec. 1. T. 1 S., R. 33 E., Mount 
Diablo base line and meridian. For sites that cannot be 
located accurately to the quarter-quarter section, only that 
part of the location number is given that represent.s the 
ability to determine the location of the site. 

Because of limitation of space, hydrologic sites are 
identified on· plate 1 only by section number and quarter­
quarter section letters. Township and range numbers are shown 
along the margins of the area on plate 1 . 
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SELECTED STREAMFLOW DATA 

The following tables, tables 14 through 18, conta:Ln 
streamflow data for Palmetto Wash tributaries and the perennial 
streams of .the valley . 
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Table 14.--Annua1 streamflow of Chlatovich' Creek for water yeara 1961-71 

[Location shown onplate 1) 

Water Runoff In Water 
year acre-feet year 

1961 2,800 1967 

1962 6,400 1968 

1963 7,700 1969 

1964 5,900 1970. 

1965 5,300 1971 

1966 5,500 

Average (rounded) 

Table 15.--Discharge at partial-recordstationa 

on Palmetto Wash tributaries 

[Location shown on plate 1] 

Runoff in 
acre-feet 

9,000 

6,500 

11,700 

7,100 

5,400 

6,700 

Drainage Annual maximum data 
StaUon LO"ation area . Period of Water Discharge 

name. number (6g mil r""ord xear Date (cfs) 

Palmetto Wash 6/39"'-6a" 4.73 May 1967 1967 9-24-67 16 
tributary near to present 1968 8- 7-68 18 
Lida, Nev. 1969 7- -69 193 

1970 7-15-70 21 
1971 8- -71 a 50 

Palmetto Wash 5/38-33cb 0.24 May 1967 1968 8,. 7-68 9.3 
tributary near to present 1969 7- -69 a 0.5 
Oasis, Calif. 1970 8-15-70 12 

1971 8- -71 a 0.1 

a. Estimated. 
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Table 16.--lnstantaneous discharge of Chiatovich Creek and its tributaries 

[Locations shown on plate 11 

Flow at 
sat1le time 

Approximate at the 
Location altitude Flow Cliiatovich 

Stream number (f eet) Date !cfs) gagel) 

Davis Creek 1/34- 31ab, about 7,300 Sept. 16, 1970 2-:17 
2.7 miles upstream 
from gage 

Chiatovich Creek 1/34-30dc, about 7,200 Sept. 16 3.16 \ 7; 3 
2.7 miles upstream 
from gage 

Middle Creek 1/34-19bc, about 7,500 Sept. 15 2.59 
3. 5 miles ups tream 
from gaRe Subtotal 7.92 

Chiatovich Creek 1/35-30ac, about 5,200 Sept. 15 6.93 7.2 
3.6 miles do~~stream 
from gage 

Chiatovich Creek 1/35-28cb, about 5,000 Sept. IS 6.36 7.2 
5.5 miles downstream Oct. 7 6.00 7.8 
from gage and just Nov. 27 6.3 7.8 
upstream from State Jan~ 22. 1971 3.5 5.5 
High",ay 3A Mar. 18.Y 2.1 3.5 

Mar. 181/ 5.5 8.5 
June 10 5.9 6.9 
July 20 8.1 8.8 

'.;j 

Percentage of 
flow 10S8 

between gage 
and measuring 

site 

4 

12 
25 
19 
36 
40 
35 
15 

8 

1. Chlatovich gage is in 1/34-28aa, altitude 6,300 feet, drainage area is 37.3 sq~are miles. 

2. Measurement at 7:00 a.m. 

3. Measurement at 12:00 m. 



Table 17.--Instantaneous-dischsrse messurements of selected creeks 

Site 
number 'Drainage Approximate 

on area altitude Flow 
Elate I ' S'tream (sg mil Loc'at ion C fee t) Date (ds),: Remarka 

7 Indian Creek 14.4 2/ )4-9~d ' 6',500 9-15,-7,0 2.41 
10- 7~70 1~9 
11-27-70 3.54 
1-22-71 2.74 
3-19-71 3.26 
6-11'-71 2.44 
7-21-71 L89 

2/34-2da!/ 9-15-71 2.14 Measured 1 mile 
above ranch 

8 Leidy Creek 20:6 '2/34-35ba (east of 6,300 9-16-70 2.47 
Von Schm':ldt line) 11-27-70 1.47 

'" 
.1-22"7 71 .62 

0 . 3-18-71 .42 
6-1~-71 5.26 
6-21-71 6.34 

" 2/35-33ab.Y 9-16-70 2.39 Meaa u red 1.5 fee t 
below in ditch 
east of highway 

9 Perry Aiken Creek 22.3 3/J 5-27da (west,' of .5,300 9-16-70 3.59 
Von Schmidt line) 11.:.27-70 5.24 

1-22-'71 3.87 

" 3':'i8-il 2.74 
6~10-71 6'.18 
7-20-71 13.2 

10-21-71 5.38 

" ~ 

• 'I .' '. ,_0" 
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Table l7.--Instantaneous-discharge measurements of selected creeks--Continued 

Site 
nU1:lber Drainage 

on area 
plate 1 Stream (sq mi) 

10 McAfee Creek 

11 Cottonwood Creek 

1. Not shown on plate 1. 

a. Estimated. 

15.4 

50.0 

Locat·ion 

4/3S-3ac 

3/35-36cd (west of 
Von Schmidt line).!! 

5/37-33cc (Calif.) 

Approximate 
altitude 

(feet) 

5~600 

5,300 

5,270 

Date 

9-16-70 
11-27-70 
1-22-71 
3-18-71 
6-10-71 
7-20-71 

9-16-70 

6-22-70 
8-25-70 
1-22-71 
3-18-71 
6-10-71 
7-20-71 

10-21-71 

Flow 
(cfs) 

2 .• 68 
2.86 
2.98 
2.33 
2.91 
4.11 

2.56 

a 3.0 
a 4.0 

6.81 
6.54 
7.68 
4.46 
5.36 

Remarks 

Measured in 
concrete ditch 
0.4 mile west 
of reservoir 

All measurement. 
in diversion 
channel. Natural 
channel dry 
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'table 18. --s t ream'f low data' for Indian' Creek.!.! 

[Measured at 2/.34-3dc I 

Discharge , 
Date Discharge : Date Discharge Date (cfs) ~cfsl (c fs) 

4-13-66 2.12 10-15-67 6.43 5- 8-69 1.80 

5-12-66 1.86 1":10-68 4.32 7",10:-69 3.94 

7-12-66 1.63 .J '- < . 2-15-68· 3.71 10- 6'-69 10.2 

9-29-66 2.05 3-12-68 3.05 12-14-69 4.73 
., 

11-16-66 1.62 4- 9-68 2.65 3-12-70 3.11 

1-19-67 2.07 6-12-68 2.72 4-23-'70 2.99 

4-24-67 1.77 9-17-68 1.51 7- 6-70 2.78 
\ 

7-18-67 2.58 11-25-68 2.30 8-20-70: 2.95 . • 9-12-,67 3.20 3-19-69 1.91 

1. For additional data, see table 17. 
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SELEc'rED WELL, LOGS AND DATA 

Sel~cted well data ,are listed in table 19, selected 
drillers' log,s oJ wells in, table, 20, and a list of wells pumped 
for irrigation in 1970 in table, 21. Most of the well data and 
logs are from the files of the Nevada St~te Engineer;' 

'Table 19 includes most"of the d~,ta available On lar,ge­
diameter wells in the valley. Table 20 contains logs,for only 
afevi' wells spaced throughout ,the valley.' All 31 irrig\,tion 
wells used in 1970 are listed in table 21; A similar list WCl,S 

presented by Eakin (1950, p. 25). 
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1. Location is ·south of the Mount Diablo basM line. 
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Table 21.---Irrigation "ells pumped in 19701/ 

[To~a1 irrigation "ells drilled 1n valley to 
date was about 70; of these, 31 were_ in use 1 

Quadrangle map 
(8ca1e'1:62,500, 
or about 1 inch 
~a1" 1 mUe) 

Dav!a ,Mountain 

Mi::. Barcroft 

Piper Peak 

Soldier Pass 

()wneror name 

Ar1emont' Ranch 
No. 1 
No. 2 

Robert Hartman 
Smith Ranch 
Rodney Hudson 
Wilmer Hartman 
Hanson Homestead 

Circle L Ranch 
No. 1 
No. 5 
No. 6 
Lavender 
Cord No. 1 
Cord No. 2 

Winkonley Ranch 
No. 1 
No. 2 
No. 3 

Bar Double 9 Ranch 

W. S. Wright, Jr. 
James Wallace 
Cemo Ranch 

'Oasis Ranch 

Lazaro Gorrindo 

Skilders Ranch 

Wareham Ranch 

Location Location in 
numb~r21 quarter section 

1/35-28ac 
1/35-27ac 
l/35-34cb 
l/35-33dc 
2/35-4ba (s?uth of house) 
2/35-3cc (northwest corner) 
2/35-16ca (north of house) 

2/35-33ab (southeast corner) 

2/-35-27cc (southeast corner) 
2/35-33ac (center) 
2/35-28da (southwest corner) 

3/35-l5cb (southwest corner) 
3/35-15cb (north edge) 
3/35-15ba (north edge) 
3/35-15db (southeast corner) 
3/35-15da (nor'theast corner) 
3/35- 3bc (north of house) 
3/35-26c<: (east side) 

4136-1obb (northwest corner) 
4/36-1Scb (south edge) 
4/36-lSdd 

5/37-27 
5/37-28 
5/37-27cb 
5/37-27cc 
5/37-27dc 
S137-34dc (southwest corner) 
5/37-35cc (northwest corner) 
6/37-2d (c,enter) 

1. A list of irrigation wells pumped 1n 1949 Was compiled by,Eakin 
(1950, p. 25). 

2. Location is south of the Mount Diablo base lIne. 
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LIST OF PREVIOUSLY, PUBLISHED REPORTS IN THIS SERIES 

Report 
no . Valley or area 

1 Newar~ (out of print) 
2 Pine (out of print) 
3 Long (out of print) 
4 Pine Forest (out of 

print) 
5 Imlay area (out of 

pr int) 
6 Diamond (out of print) 
7 Desert (out of print) 
8 Independence* 
9 Gabbs (out of print) . 

10 Sarcobatus and Oasis 
(out of print) 

11 Hualapai Flat* 
12 Ralston and Stone Cabin* 
13 Cave* 
14 Amargosa Desert, Mercury, 

Rock, Fortymile 
Canyon, Crater Flat, 
and Oasis (out of 
print) 

15 Sage Hen, Guano, Swan 
La~e, Massacre Lake, 
Long" Macy Flat, 
Coleman, Mosquito, 
Warner, and Surpri~e 

16 Dry Lake and Delamar 
17 Duck Lake 
18 Garden and Coal 
19 Middle Reese and 

Antelope 
20 Black Rock Desert, 

Granite Basin, High 
Rock Lake, .Mud Meadow, 
and Summit Lake* 

21 Pahranagat and Pahroc 
22 Pueblo, Continental Lake, 

Virgin, and Gridley 
Lake 

23 Dixie, Stingaree, 
Fairview, Pleasant, 
Eastgate, Jersey, and 
Cowkick 

24 Lake* 
25 Coyote Spring, Kane 

Springs, and Muddy 
River Springs* 

*indicates out of print 

Report 
~o~. ______ ~V~a~l~l~e~y~o~r=-~a~r~e~a=-____ , 

26 "Ed';'ards Creek ' 
27 Lower Meadow, Patterson. 

, Spril}g (near Panaca) , 
Rose, Panaca, Eagle, 
C.lover ~nd Dry 

28 Smith .. Creek and Ione* 
29 Grass (near Winnemucca) 
30 Monitor, Ante lope., Kobeh, 

and Steven's Basin (out 
of print) 

31 Upper.Reese* 
32 Lov.eloek 
33 ,Spring (near Ely; out of 

print) 
34 Snake, Hamlin, Ahtelope, 

Pleasan.t, and Ferguson 
Desert'* 

35 South Fork, Huntington, 
and,Dixie Creek-Tenmile 
Creek (out of print) 

36 ~ldorado, Piute, and 
Colorado River (out of 
print) 

37 'Grass (near Austin) and 
Carico Lake (out of 
print) 

38 Hot Cree~, Little Smoky, 
and Little Fish Lake 
(out of print) 

39 Eagle (Ormsby County) * 
40 Walker Lake and Rawhide \, 

Flats 
41 ,Washoe* 
42 "Steptoe 
43 Honey Lake, Warm springs, 

Newcomb Lake, Cold Spring, 
Dry, Lemmon, ,. Red, Rock, 
S~anish ~prings, Bedell 
Flat," Sun. and Antelope* 

44 Smoke Cree~ Desert', 'San 
Emidio Desert, pilgrim 
Flat, Painters Flat, 
Skedaddle Creek, Dry 
(near Sand Pas~), and 
Sano* ' 
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LIST OF PREVIOUSLY J>UBLISHED' REPORTS,' IN THIS SERIES 
(CONT INUED ) 

Report' ,Report 
no. Valley or are,,,a:,--_--c-

45' Clayton, Stonewall' Flat,~, 
Alkali Sprin<j-, 'Oriental 
Wash, ", Lida, and' 
Grape;).:ine'"canyon 

46 Mesqui"te; Ivanpah', ; 'Jean 
Lake, ,and"Hidden'" 

47 'Thousand s'prings and 
Grousecreek*' 

48 Little OWyhee River, 
South Fork oWyhee' 
River, Independence, 

" OWyhee R,iver,' Br0.n';'au 
RiVer, Jarbidge'Riyer, 

~' ~Sa:imon ,Fi,It-ls ereekand' 
C:'~'O "Goose'" Creek " 

49 Butte* , ",': , 
50 ' Lower Moapa, "Black, 
, ,',' 'Mountain's, Gi..rriet, 

"Hidden, California 
"Wash, ,- Go'ld' Butte, and 

Greasewood " 
51 Virgin River, Tule Desert, 

';;1,' and Escalante De'sert " 
52 Columbus',"Rho'des, Teel s, 

Adobe, Alkali, G,hfield 
'Plat, Huntoon;' Mono, 

•• j" I 

'Monte Cristo, Queen, 
Soda sp:i:ing, 

53 Antelope, Eiist Walker area 
54 Cac'tus Flat';' Go'i',j' Fl.'at, ' 

Kawich, yucca' 'Fliitt, 
Fl:enchman Ffat," Papoose 
Lake, Groom l,'ake,~' , 

'. ,', Tikap2,o,±l'lree'lLake, 
: Ind1an"'-springs'; Las 

"', Veg~s /' BuCi{boa:rd~ Mesa, 
, ", Mercuiy, Rock; J,ackass 
,', ';"Plat; crater,"Plat 

55 'Granite Sprlngs,'Kumiva',,' 
'Fireball', Bradys' Hot 
Springs Al:ea ' 

56' Pilot Cl:e,ek'valley Area, 
E11<0 an'd white 'Pine 

57 
Counties 

Truckee River 

, " 

*indicates out of print 
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PLATE 1.-GENERALIZED HYDROGEOLOGY OF FISH LAKE VALLEY, NEVADA AND CALIFORNIA 
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Consolidated rock geology adapted from Albers and Stewart (1 965) and 
Strand (1967) ; unconsolidated deposits and hydrology by F. E. Rush (1970). 
Cartography by C. A . Bosch 




