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THE MINOR AND TRACE ELEMENTS, GAS, AND 1SOTOPE "

COMPOSITIONS OF THE FRINCIPAL HOT SPRINGS OF NEVADA AND OREGON

-

‘By
R. H. Mariper, T. S. Presser, J. B. Rapp,

and L. M. Willey

ABSTRACT

Current Interest in the geothermal potential of hot spring areas
in Névada and Oregon makes all data on hét springs in these areas
.valuable, Tabulated here without interprétative comment are compo-
sitions of gases (oxygen plus argon; nitrogen, methane, and carbon
dioxide), deuterium and oxygen (18) contents of the hot spring waters,
trace and minor element chemical data for hot sérings sampled in
1972 and 1.973 in addition to the complete t;bemical analys;zs for sev-

eral hot springs sampled in'1974.

. - INTRODUCTION -
The purpose;of this open-file release is to makefa;ailable all
of the chemiéal and isotopic data we hayé collected on the hot springs
in Nevada and Oregon, This relgase'Suppleiénts our open-file reports

on the chemical c&mposition of waters issuecd by hot springs in Nevada



. v
Q4ariner and otbers, 1974a) and Oregon (Hariner and others, 1974b).
Data on the gas cowposition, isotope, trace element and some minor
element compositions were mot available when the data on the major
elements were released, These data are now cpmplefe and are presenCeé
along with the major element éhemical data for hot springs sampled
in thesg States.during the 1974 field seaéon.‘ Although formal
publicat{on with interpretation is anticipated in the futare, these
data are Seing released in the present form because of the current
interest in geothermally related data,
METHODS AND PROCEDURES

Water,, cdlleéted-iu a 12—11tre-stainiess steel pressure vessel
at points as close to the orifices of the springs or wells as pos-
_sible, was immediately pressure filtered through a 0.45 pm (micrometre)
membrane filter using compressed nitrogen as the pressure source,
.Filtered‘water samples were collected and stored in plastic bottles
which had been acid washed to remove contaminants prior to use,
Samples for metal analyses were immediately ;cidifi;d with concentrated
nitric acid to a pH of 2 or less to insure that the metals would
remain in solution, Ten millilitres of filtered sample wére diluted
to 100 millilitres with distilled deionized water to slow the poly-
werization of stiica. Samples  for alumiyum~ana1ysis were filtered
througﬁ a2 0.1 pm membrane filter. Three:saﬁples of unfiltered untreated
water were collected in 125-m1 (millilitre) glgss bbétles with
polyseal caps for stable isotope analysis.<‘Samp1es of any gases

escaping from the 'spring were collected in disposable plastic syringes



vh?ch were placed in a bottle of the n;tive Qater-fot transport back
to the laborat;ry. All sampies collected prior to‘Ha§ 1974 were :
treated as described above. Hovever, after May 1974, 0.1 pm wembrane
filters Qere used for all filtration. o | | |

Field determinations were made of barometric pressure, air tem-
perature, water temperature, pH, alkalinity,_sulfidel wercury, nitrate,
and nitrité. Water temperatures ;ere determined ;ith a thermistor
probe and a ;aximum reading wercury-in-glass thermometer. Detailed
descriptions of the field determination of.pH, alkalinity, ammonia,
aluminum, and sulfide are given in Presser and Barmes (1974).

The pH was measured directly in the spriﬁg'(ﬁsing the method of
Ba;nes, i964). Alkalinity was me§sufed'immediatelyvafter the sample
was withdrawn from the spring. Sulfide (total sﬁlfides és Héé) w&s
determined by the fodometric titration method described by Brown
and others (1970). Mercury was determiﬁed pi a flameless atomic
absorption technique (Environmental Protection Agency, 1971). Armonia
was determined by allowing the thermal spring sample to cool to
ambient temperature, adding sodium hydroxide to ;aise the pH to
approximately 12 and weasuring the ammonia with an ammonia specific
fjon electrode, Nitrite was determined colorimetrically by the
Qiazotization method described $y Rainwater and Thatcher (1960) except
that -samples were visually compared to permanént ;olor standards
rather than measured with a spectrophotometer, Nitfate was reduced

to nitrite by the cadmium-réduction wethod ‘(American’ Public Health

" Association, 1971), the total was then determined as above and nitrate

.3-



calculated by difference, Water sampl;s for éluminum were cowmplexed

with 8-hydroxyquinoline, buffered at pH 8.3, and extracted with

methyl isobutyl ketoné in the field as described by Barmes (ié?Sj.

The organic extract was analyzed in the iaboratory by atomic absoép--'

tion (A. A.) at 309 nanometre wavelength, .
Samples were sent to the U.S. Geologicai Survey's laboratory, Salt

Lake City, Utsh, for routine analyses of beryllium, arsen@c; calcium,

magnesium, strontium, $arium, sodfum, Pdtassium, sulfate, chloride,

browide, iodide, phosphate, and selenium, Silica, lithium, rubidium,

antimony, cadmium, cesium, cobalt, copper; gold, 4irom, lead,:manganese,

nickel, and siivet were determined by direct aspiration on a double

beam atomic absorption‘spectr0pﬂot0meter in our laboraﬁory. Boron

was determined in our laboratory by either tbé Dianthrimide method

or the Carmine method (Brown and others, 71970), depending on the

concentration range. Fluoride waé detérmined in our laboratory by

5pec1f1c.1on electrode psing tbe.method of R, B..Barnes (written commun,,

1973). |

| Oxygen isotope analysis was by the CO, -equilibration method of

2
Cohn and Urey (1938) and deuterium analysis by reaction with uranium

at 800°C (Bigeleisen and others, 1952). 018/016 and D/H measurements

were made mass spectrometrically.

’ Gases were analyzed by gas chromatdgraphy'as soon as poscsible
V after returning to the laboratory, always within two weeks of the
date of sample collection. Linde Molecular Sieve 13X was used to

separétg.and quantify (02 + Ar), N,, and CHQ’ wvhile Porapak Q was

and CO,. The columng were run at room temperature with

used fOf CHQ 2

- .
- -



- belium as the carrier gas. The gases vete'detected by thermal con-
ductivity. | |
SUMMARY

Tables 1 and 2 lisf’:he hot springs we -have eampled in Nevada
and Oregon. - Figures 1 and 2 show the locations of the hot springs.
Major element composition of springs sampled duiing 1974 (table 3),
minor and trace element compositions (tables 4 and 5), gas analyses
(tables 6 and 7), and isotopic compositions (tables 8 and 9), are
'tabulated on the following pages. The trace elements, beryllium,
barium, antimony, gold, silver, cadmium,lcobalt) and lead are not
included in tables 4 and 5 because detectable amounts were not found.
Detection limits in milligrams per litre (mg/l) for the direct
- aspiration of these elements on our ins;rument are: beryllium (0. 1),
barium (0.1), antimony. (0.2), gold_(O.l), silvet (0.02), cadmium (0.01),
" cobalt (0.05); and lead (0.06). Nickel and selenium are not included
in the tables because only a few spring waters contained detectable
amounts, The detection limits for nickel and selenfun were 0.05 mg/1l
and 0.003 mg/1, respectively. Detectable amounts of nickel were found
in Oregoc at Olene Gap Hot Spring (0.05 mg/l) and in.Nevada at West
Pinto Ho:'Spring‘(0.0S mg/l). Selenium in detectable amounts (0.003
mg/1 or more) was found in O;egon at Hunters Bot Springs (0.008), and

in Nevada at the steam geyser at Needle Rocks (0.006), Bog Hot Springs

(0.004), and the unnamed hot spring in Jersey Valley (0.003).
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. Tsble 1,--tocation and topographic map coverage of selected hot springe end wells in Neveds

Spring or well . Location Topogrephie wep coversge -

Church{ll County

1 Lee ot Springe ] Uneurveyed (lat. 39°12' N,, long, 118°43' W) Allen Springs, Nev, (13'); Reno, Wev, (2%)
2 Dix{e Valley Hot Springs : - ‘se 1/4 sec, 3 and NB 1/4 seec, 8, T. 22N, R, ISR, Dixie ot Springe, Nev, (15')} Reno, Wev, (2°)
3 Tloving vell in Stillvater ., SV 1/4 see, 7, T. 19N, R, 31E, * Stillveter, Wev, (13'); Reno, Nev, (2°) ~
4 Shallow research vell (%oda Lakes) - ° SV 1/4 sec. 28, T. 20W,, R, 28%, I Soda Lake, Nev. (13'); Reno, Nev. (2°) ¢
S Shallow research vell (Sods Lakes) NE 1/4, sec. 32, T. 20N., R, 28R, Soda Lake, Nev. (13'); Reno, Mev. (2°)° \
Douglss County . :
1 Walleys Bot Springs RE 1/4 sec, 22, T, 13N, R, J9E, Uinden, Rev, Caitt, (1-.'”2'); ‘hlk-'n lake, Colif,.-Nev (2’)
. Elko County
1 Rot Role % NE 1/ sec. 21, T. UN., R, S5E. . ' Elko, west, Nev. (7-1/2'); Elko, Nev.-Utsh (2°)
2 Sulphr Hot Springe W 1/4 eee, 11, T, 3IN., R. 59K, Lamoille, Nev. (13')} Elko, Nev.-Utsh (2°)
3 Unnaved hot spring (Hot Creek) W 1/4 sec, 12, T, 28N., R, 52 Pine Valley, Nev, (13'); Winnewusccs, Wev. ()
4 Nile Spring . SW 1/4 wee, 30, T, 47N., Rq 70E, ' Goose Craek, Hev,-Utah-Idsho (13'); Vells, Nev.-Utsh-Tdsho (2°)
$ Minersl Hot Spring . : ) sec, 16, T. ASN., R, s4e, * . Delaplain, Nev,-Idaho (13'); Vells, Nev.-Utgh-1daheo (2°) .
6a Unnamed hot epring near Vells sec. 20, T, IAN., R, 622, _ Oxley Peak, Nev. (7-1/2')} Wells, Nav.-Utah-Idaho (2°)
6d Unnamed hot spring near Wells R 1/2 sec. 20, T. 38N., R. 62E, ’ ) Oxley Peak, Nev. (7-1/2')} Velle, Nev,-Utsh-Idsho (2°)
6ec Unnamed hot spring near Wells 82 1/A sec. 20, T. 38N., R. 62B, Oxley Peak, Wev, (7-1/2%) Wells, Rev.-Utsh-Idsho (2°)
"7a Uooamed hot spring near Wells N® 1/4 eec. 17, T, 3BN,, R, 62K, Oxley Peak, Wev, (7-1/2'); Vells, Nev.-Utah-Idshe (2°)
7d Uonaced hot spring near Wells NE 1/A sec, 17.“7. 38N., R. 62K, . Oxley Peak, Nev, (7-1/2')} Vells, Nav.-Utah-Idaho (2°)
-8' Usnamed hot spring (V114 Horse Reservoir) SE 1/4 sec, &, T. 43N., R, 33E, ' Wild tHorse, Nev. (13'); Welle, Nev,Utah-ldeho (2°)
9 Unnamed hot spring (SSE Pauﬂlle) Unsurveyed (1at, 41°3' N, long 115038¢ w Mountsin City, Nev,-1dsho (13'); Welle, Nev, Uteh-1daho (2°)
10 Mot Sulphur Springs N2 1/4 sec. 8, T. 4IK., R, S2E.. ' Tuscarora, Nev. (13'); McDermite, Rev,-Ore,-1daho (29)
11 Uanawed hot epring near Cerlin sea, 33, T. 13N, R. s2x, Carlin, Rev, (13'); Vinnewuccs, Nev,(2°)
12 Uonaned hot epring near Ruby Hersh ™ 1/4 see, 2, T, 27., R, SBE. Ruby Lake NW, Nev, (7-1/2'); Elko, Nev,-Utah (2°)
Eureka County .
1 Waltl Hot Springs . ) SW 1/4 sec, 33, T. 24N., R, 4BE. o Walti Rot Spring, Nev. (13'); Millet, Rev . (P)
2 Hot Springs Poine NE 1/4 eee, 11, T, 29N,, R, 48E, ' Crescent Valley, Nev, (13'); Winnemuces, Nev, (2°)
3 Beovave "steax” wvell : W 1/64 sec, 17, T. JIN,, R. 4OE, . . Dunphy, New, (13'); Winnemuccs, Nev, (2°)
4 Beowave llot Spring . 82 1/4 sec, B, T. JIN,, R, 48E, ‘ Dunphy, Nev. (13')} Winnemucca, Nev, (2°)
3 Bartholomae Hot Springe SE 1/4 mec, 28, T, 18N., R, 30B, Antelope Peak, Nev (13')1 Millett, Nev. (2%)



Tadle 1.--Location snd topographic map coverage of selected hot springs and wells in Nevadg--Continued

.

k.

sp'tlng. or well

Location

Topogrephic map coverage

=

1

Unnaoed hot spring (Hot Springe hncin)

\ 2 Unnamed hot spring near coleondn

-3

W BN

10
1n
12
1

T

& W N e

la
1 ]

Double Hot Sprlngl

Unnased hot springs {n Soldler Meadows
West Pinto Hot Spring (well)-

Zast Pinto Hot Spring

Dyke Hot Spring

Floving vell nesr Bakaror Hot Spring
Baltazor Hot Spring

Bog Hot Springs

‘Hot Pot

Howard Hot Spring
The Hot Springe

Spencer Hot Springs

Unnamed hot spring (Valley of the Moon)
Unnamed hot spring (Smith Creek Valley)
Buffalo Valley Hot Springe

Wabueks Hot Springe
Wsdueks Hot Springs
Nevada Rot Springe

Unnamed hot spring near Pernley

Soda Springs

HuntoBit County

"SE 1/h eec, 5, T. IIN,, R, ACE.’
BB 1/A sec, 29, T. 36N., R, 408,

sec, 4, T. J6N., R; 26E,
. sec, 23, T. AON., R, 24E,
Unsurveyed (lat. 41°20'N,,long, 118°48'W)
Unsurveyed (ist. 41°21°'N.,1ong. 118°A7°'W)
SE 1/4 sec. 25, T. 43N., R, 3OR.
W 1/4 see. 13, T. 46 N;, R, 28E.
M 1/4 wec, 13, T. 46N,, R, 28E,
W 1/4 sec. 18, T. 46N, R, 26E.
SV 1/6 sec, 11, T. 3SN., R. 43E.
NE 1/4 eec, 4, T, 44N., 1, IIE,
NE 1/4 sec, 20, T. 41N., R, AIE.

Lander County - ,
Unsurveyed (lat. 39°49° K., long. 116°51' W)
N 1/8 sec, 23, T, 27N.; R. A3E.
sec, 11, T. 178., R. 9%,
82 1/4 wec, 23, T, 29N,, R, 412,

Lyon County
SE 1/4 sec, 1.6,'1'.,1511., R. 258,
SE 1/4 eec, 16, T. I15N,, R, 25E.
SE 1/8 sec. 16, T. 12N., R. 23E.
£V 1/4 sec. 18, T. 20N,, R, 26E.

Mineral County

1.4 l,‘ dec, 29, T. 6“-' R, 35,

Rdna Men., Nev, (13'); Vinnemucca, Nev. (2°)
2éna Mtn,, Nev, (15'); Winnemuccs, Nev. (2°)

i Vya, Neveda-Oregon (2°)

$ V‘yn, Nevada-Oregon (2°)

{ Vya, Nevada-Oregon (2°)

¢ Vys, Wevada-Oregon (2°)
Duffer Pesk, Nw. (13'); Vya, Nevade-Oregon (29)
Denio, Nev.-Ore., (15')3 Vys, Nevada-Oregon (2°)
Denio, Nev,-Ore. (13'); Vys, Revada-Oregon (2°)
Railroed Point, Nev, -Ore. (i!'); Vye, Nevada-Ocegon (2°)
Rot Pot, Nev, (7-1/2'); Winnemucea, Nev, (2°) ‘

 Duffer Peak, Nev, (15'); Vys, Nevada-Oregon (2°)
Hot Springs Peak, Nev. (13'); McDermitt, Nev.-Ore.-I1daho (!’)

Spencer Hot Springs, Nev. (13'); Millet, Nev. (2°)
The Cedsrs, Nev, (15‘); Winneauccs, Nev. (29)

} Millet, Nev, (2°)
Buffato Springe, Nev, (13'): Winnemucca, Nev, (2°)

Webuska, Nev. (13')} Tonopsh, Nev, (1°)
Wabuska, Nev, (13'); Tonopsh, Nev. (2°)

_ Wellington, Nev. (15'); Walker Leke, Caltf.-Nev, (2%

Two ‘l‘lpo, Nev, (13')} Reno, Wev. (1%

Sodaville, Nev, (7-1/2'); Walker Lake, Calif.-Nev. (2%)
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Tadle l.--b&ut(on and topographic map coverage of selected hot epringe and welle {n Nevada+-Continued

»
v

‘Spring or vell

l.oeitlon

Topographic wmap coverage

Darrough- “stess" well

Darrough Hot Springs

Disna's Punch Bovl

Rot spring near Diana's Punch Bowl
Pott's Ranch Hot Spring

Unnamed warm spring near Wara Springe

VY IV

1 Unnased hot spring (Jersey Valley)
2 KXyle Hot Springs
3 Sou Hot Springe
4 Unnamed hot spring (Lover Ranch)
$ .Unnamed hot epring near Trego
6 Unnamed hot spring near Plack Rock
. 7 Leach Hot Springs '
1+
1 Stesm Ceyser (Needle Rocks)’
2 Orveat Pofling Spring
3 Ylowing well near Cerlach
_ & Steamboat Springs '
5 Bover's Bot Spring,

1 Unnamed hot spring (Cherry Creek)

2 Monte Revs

Nye County
sec. 8, T. LIN,, R, 432,
eec. 8, T. 11N., R. 432,
SE 1/6 sec. 22, T. 14N., R, 478,
SR 1/4 sec. 22, T. V4N., R, 4TE.
NE 1/6 sec. 2, T, 14N,, R, 472,
SV 1/4 sec. 20, T. 4N., R, SOB,

Pershing County
SW 1/4 vee, 28, T, 27N., R, 4O,
SW 1/4 ses. 1, T. 29N., R, 36E.
SL 1/6 sec, 29, T. 268., N, 38R,
W9 1/4 sec. 16, T. 25N., R, J9E.

Uneurveyed (lat.40P46' N, long.119°7'W)
Unsurveyed (lat, 40PS7'N., long 118°38W)

SE 1/4 8ec, 36, T. 32R,, R, 388,

Washoe Courty

Unsurveyed (lat. 60°9'I!., long. 119°4o'|0

W™ 1/4 sec. 15, T. 32., R, 23E.

sec, 2, T, MN,, R, 232,
RE 1/4 sec, 33, T, 18H., R, 20R,
™ 1/4 sec. 3, T, 16K, R, 192,

White Pine County
sec, 6' T. 23"., R. 633.

sec, 24, T, 2IN., R, 63E,

§ Tonopsh, Nev. (2°)
{ Tonopsh, Nev. (2°)
Diana's Punch Bowl, Nev, (15'); Millet, Nev. (2°)
Diana's Punch Bowl, Rev, (15'); Millet, Rev, (2°)
Diana'e Punch Bowl, Nev: (13'); M{llet, Nev, (2°)
Hara Springs, Nev. (13'); Tonopsh, Nev. (2°)
N

Mt. Moses, Nev, (13'); Winpemucca, Hev, (2°)
Ryle Hot springe, Nev. (13'); Winnemuces, Nev, (2°)
Cain Mtn,, Kev, (13'); Winnemucca, Nev, (2°)
Cain Mtn., Nev, (13'); Winnemucca, Nev, (2°)
$ Lovelock, Rev,<Calif. (2°)
$ Lovelock, Nev,.-Callf, (2°)

Leach Hot ‘Springs, Nev, (13'): Winnewuccs, Nev, () *

The Needle Rocks, Rev. (7-1/2); Lovelock, Nev.-Caltf, (2%

Cerlach, Nev, (13'); Lovelock, Nev,Caltf, (2%
$ Lovelock, Nev.-Calif., (2%)

Steamboat, Rev, (7-1/2'); Remo, Wev. (2%)

Washoe City) Nev. (7-1/2'); Reno, Wev, 2%

1 Rly, Nev, (2%
"4 Rly, Rev, (29

U _
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Tsble 2,--Location and topogrephic map coverage of selected ﬁot springe in Ongoﬁ . . T .

Spring

Location

Topographic map coversge

1 Redium Hot Springs{vell)

- 1 Austin Hot Springe

1 'East Lake Rot Spring

1 Weberg Rot Spring

) Blue Mountain Hot Springs
©'3 Ritter Hot Springe

Hot Lake

-~ W D WN e

1 Olene Cap Hot Springs

W s W N e

Fisher Hot Springs

Runtere Hot Springe
Suamer Lake Wot Spring
——

—

—_—

Unnamed hot spring (Trout Creek)

Unnamed hot spring (near Hot Lake)
Alvord Spring (Indien Spring)

Mickey Springs
Unnemed hot spring (near Ratney Lake)
Crane Hot Springe

Crump (Charles Crump's Spring)
Barry Ranch Hot Springs

—_—

Paker County
WE 1/4 sec. 28, T. 78,, R. )9E,

. Clackamae County
W 1/4 sec, 30, T. 6S., R, 72,

Deschutes County
aee, 29, T. 218, R, 13,

Grant County
sec. 18, T. 18S,, R. 268,
8 1/2 eec. 13, T. 145, R, 3 B,
FW 1/4 sec, 8, T. 8S., R. 30R,

Harney County
sec, 16, T. 395., R. 3B,
sec, 15, T, 373,, R. 332,
sec, 15, T. 378., R. JIE,
sec, 33, T, MS,, R, MWUE,
see. 13, T. 33s., R, I5E,
sec. 36, T. 273., R. 29-1/28,
8 1/2 sec, 3, T. 248,, R, I3E,

Klamath County
SW 1/4 sec. 14, T, 39S., R, 10E,

Lake County
W 1/4 sec, 10, T. 38S., R, 252,
sec, 27, T, 385., R, 24E,
SE 1/6 sec. 27, T. 393., R. 20E.
M 1/4 sec, 4, T. 39S., R. 20E..
NE 1/4 mec, 12, T. 333., R, 17,

Haines, Ore. (7-1/2'); Baker, Oregon-1dsho (2°)

Pish Creek Mtn, Ore., (15'); Vancouver, Ore,-Slash, (1").

§ Crescent, Oregon (2°)

§ Burne, Oregon (2°)
Prairie City, Ore. (13°){ Cenyon City, Oregen (2°)
Ritter, Ore, (13'); Canyon City, Oregon (2°)
t Adel, Oregon (2°)
3 Adel, Oregon (20)
) Adel, Oregon (2°)
3 Adel, Oregon (2°) ..
} Adel, Oregon (2°)
: Burns, Oregon (29)
Crane, Ore, (13')} Burns, Oregon (2°)

Merrill, Ore.-Calif, (13'); Rismath Pells, Ore.-Calfif. (2°)

Cruep Lake, Ore. (7-1/2'); Adel, Oregon (2°)

. $ Adel, Oregon (20)
Lakeview KE, Ore. (7-1/2'); Kismath Falls, Ore.-Caltf. (2°)
Lakeview NE, Ora, (7-1/2'); Klamsth Falls, Ore.-Calif, (2°)
811de Nen. Ore. (7-1/2'); Klamsth Falls, Ore.Celtf. (2°)
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Tadle 2,=-Location and topographic map coversge of selected hot epringe in Oregen-Continued e

Spring

Location

Tepographic wap coversge

1. Bellknap Hot Springs

Cougar Reservoir Hot Spring |
3 McCredie Springs

' Uonamed hot springe (nesr McDermitt)
Unnamed hot spricgs (et Three Porks)
Unnaned hot spring (near Riverside)

feal Rot Springs )

Unnamed hot springs (nesr Little Valley)

Mitchell Butte Hot Spring

1

2

b

& Beulsh Rot Springs
S

6

7

8 Vale Hot Spring

1 Breitenbush Hot Springe

1 Lehman Springe

+ 1 MHedicel Rot Springe

2 Rot Lake

© 1 ERahneeta Hot Springs (Kah-Ne-Tah)

* Lane County
KRR 1/4 eec. 11, T, 168,, R, 6K,

e sec. 7, T. 178, R, SE.
™ 1/4 sec, 36, T. 213,, R, 4K,

Malheur County

esc, 23, T. 40S., R, 428,
sec, 3, T, 353., R. 452,
-sec. 20, T. 243,, R, 37,
SE 1/4 sec. 2, T. 195., R, 7E,
W 1/4 sec, 9, T, 183, R, 432,
W 1/4 sec. 30, T. 198., R. 43%.

KR 1/4 sec. 12, T. 218., R, 45E,
SE 1/4 sec, 20, T. 183., R, 45K,

) Marion County
NE 1/4 sec. 20, T. 98., R, 7E.

Umatilla County
M2 1/4 sec. 12, T. 58., R. 3OR,

Union County
NE 1/4 sec. 25, T. 68., R, 41E,
SE 1/4 sec, 3, T. 48, R. IOE,

Wasco County
T /2 sec, 20, T, 88., R, 13E,

MeRenele lrldﬁ, Ore. (15'); Selem, Oregon (2°)

HcKensie Bridge, Ore, (13'); Salew, Oruou (2%)
Oskridge, Ore, (15')} lonberg, Oregon (2° )

1 Jordan Valley, Ore.-1dshe (2°)

i Jordan Valley, Ore.-Ideho (2°)

§ Burns, Oregon (2°)
Beulah, Oregon (13'); Burns, Oregon (2°%)
Jenieson, Ovegon (15'); Baker, Idsho-Oregon (2°)
Rarper, Oregon (13'); Doise, Idsho-Oregon (2°)
Mitehell Butte, Ore, (7-1/2'); Botee, 1daho-Oregon (2°)
Vale Rast, Ore, (7-1/2); Bolee, Idaho-Oregon (2°)

Breitenbush Hot Spring, Ore, (13')3 Canyon City, Ore. (2°)

Lehman Springs, Ore. (7-1/2°); Pendlaton, Ore.-Nash. (1%)

Plagstaff Butte, Ore. (7-1/2'); Crangeville, 1dsho-Ore, -Mash. (¥
Creig Men., Ore, (7-1/2'); Crangeville, Idaho-Ore.-Nash. ()

L4

Eagle Butti,gau. (7-1/2'); Bend, Otegon (2’)




Tedls 3. ~Major slensnt

{Concemtcatices ta milligrems per Ritre)

couposition of tharmsl eprings and wells sexpled 12 Bevsds and Orgom after Ney, 974

. . e} ..
. 8
& ° - % s - -~
. . 2 - g 3 g P g < ~ g‘ e t
Spring meme snd fdencificetion mmber H . - £ 1 g 1 3 13 - - . -~
s $ 3 H g : = 3 s £
32 3 :z 3§ ¥ 3 = & 3 T 8
!! = E - I - 2 2 - -~ ! H
[ oy ‘@ ] -] - £ - - 2 L1 - -
CQhurehill County, Seveds
2V Rullow vesearch woll (Soda Lakas) 300 2.6  S,110 180 = 2.3 1,000 &8 14 W 30 L3 o8 8.7
S Ballow rescarch well (Sods Lakms) T 9.30 ”m & 25 43 wo a1, 0.8 I MW e 2 o3
’ Elke County, Bevada -
6s Duznumed hot spring mear Hclhy » 0 1,70 L] 4 n » M o7 1,180 1 40 7.2 -7
6} Tnnaned hot epring sear Vells % 63 LM » 1 3 M » A4S 1,150 b . ] 34 7.0 80
6e Dmnsacd bot spring mesr Bells 0 633 1,77 1o ” 300 3 5 1,210 % ] [y -n
7 Uanumed hot epring ssar Vells S 660 1,820 o ' &) 0 & 17 1,10 n » 14 -
10 Soc Sulpbar Springet/ R X ] ws 1 S w0 8 s us el n 13
) o e««q, Seveds
D Sadusks ot Springs "o 610 30 ) 0.1 20 M .2 TRt ss 82 10
3 Tonacef Mot eprisg mest Teraley 8 7.05 3,5% 180 ) 1.3 620 M 1.6 100 400 a0 42 34
Washoe County, Bevads -
S Bover's Kot Spring “ % W @ 29 e 0 os .o % = €& 18 .
WAtte Pine Camty, Bevads .
3 Uunesod bot spring (Cherry Creed) $1 wm o 15 .n 3 10 A e 0 1 1 13 .35
2 Woote Jeva L IR 2 % . n B s O s u 5.0 1.0 '3
Deschutes County, Oregom
1 Last Loks Kot Springs Q- sA % 3% » 1 n 38 . s 0.4 oa .9
- Lase Camry, Oregom
3 McCrefis Spricgs ‘7139 670 T &0 4 3000 n 1.4 1 Mo 2,200 2.7 B
KaDheur County, Oragem
N .0 L0 u £ U w0 Mo .1 9.4

8 Vale %ot Spriamg

130 1 - no

Y O enicsl snalyses ond temparature teversed ta original report Quariner snd otbers, 1974s),
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Tedls &.~Wisor and trecs elements for bot springs sempled f8 Bevads-~Contimmad

-
[P VR S

g M 3 T T . E = £ g % ]

S s < - z ;- & ] 3 H & g

Spring Rame and $destification mumsber _ . S - ~ m “0 ] m | M s m - m.
yF ) F ) 303 s by b

< - - e . - -« - - = [ 1) =

. Lander County
1 Spencer Bot Springs - = 001 @Ol o1 68 015 Q1 18 006 @@ 01f =
3 Cnnamed hot apring (Seith Creek Valley) ©.000 634 .08 o - - O <l 20 <o <0 <0l .00
4 Buffalo Valley Moc 010 - L? ® a a &2 ;a3 s .o % . _ooo
. .
Lyos County
1% Vabasks Bot Springs M7 - -~ - - -— M <1 - <@ <02 <0l <000
u. -am- Hoc Springs <024 - &2 - - - K- <1 .uo. .06 <® <01 o002
& Dnomed bot spring mear Feraley e - - - - 23 2 - a 0 .0 000,
Ainersl County .
1 Soda Sprimgs - - - - - - .08 .1 - 07 . .0 <0l -
. Wye Coumey
Barrough “stess” well - - - % e - LR | - <« «® <0l 0001
Dartough Bot Springs - -3 .- -0 <O0b .00% «03 <1 +08 <0 <, 02 <0l 0004
SB.... Punch Bowl - - <.01 <01 ou K] - <1 1.0 <, 0> <.02 .08 <, 0001
Rot spring vear Dlans's Funch Bowl L0080 <0l . 04 0l L < n em <02 %  <.000]
Poct’s Ranch Hot Spring - ~23 01 01 «08 .006 08 <1 .90 < K] .01 <,0001
Parshing nb.ﬂn«
1 CUacaved hot spring (Jersey Valley) N 7Y b9 K.} ) .02 ol .01 -26 P .76 .08 .28 .- <. 0001
2 Tyle Bot Sprivgs L3 80 2 e - - K ) .50 20 o o1 o021
7 Lasch ot spring 0 A0 @ <l . w2 2 . <wm @ .o .oos
ot Vasbos County .
1 Stess Ceyrar (Needla Rocks) OB 2 04 .m W 3 R 2 0 <o < Ol <0001
2 Crest Bofling Spring .01 80 0 ‘.08 3 A K . ] 2.8 .a .03 .08 ‘ <. 0001
3 Ploving well sear Carlach 000 .80 .0 <ol XY .01 .10 .2 1.1 .1 <@ .03 <0001
& Stembost Springs T S, BN e e - g0 13 9 <@ @ .1 L0008
S Bover's Kot Spring 20 - - - - - < «1 - <02 <2 <0l L0002
White Pine Coumty

1 Tanesed Dot spring (Cherry Creek) - - - - - e .08 .1 - <.t 06 <O A.o.oJ
3 Moote Beve - - - e - - 0 < - . <02 .01 <000

.
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Tadle 3. Ainor aod Lrace elements for ot spriags sempled ta Oregm '

fCouscentrations 1n milligreme per litre; daches fudicets the shscace of dets)

£ =
g € s 2 . s i -
s g- T $ 3 = &' ¢ : &
Spring same snd fémmtificatios sumber u ; M m M M <. | £ m M m b Iy
S T S A T S T N R T N
L] i - - - . - u - ” t 3 (4 x
Baksr Cousty .
1 Radtom Bot Springs (welD) - - 0.0 .01 0.01 0,000 0.2 <1 <0 ©.Q <002 <0 6,000
] Clacksnas County
n.-a-np- (Carey) Bot Sprisgs au. - 2 -3 2 .83 S IR S § <33 <R <@ <0l 0002
Beschutes E
1 Rast Laks Not Sprisgs . - - - - - - <@l <« .M -<® .M .01 000
R Srant Coumty
© 1 Veberg Bt Sprimg T - - . o a3 A 0 @l 220 . . .06 .8 .00
2 Bloe Boustain Bst Sprisgs - - Oob ) <01 «Ob N <. .ﬁ— <05 < 0 . <0k <0 k..
3 Rirter Not Sprimgs - - - - - L < <l <5 <@ <. +01 -0005
Barney Comnty . .
- 1 Dooamed bot spring (Trout Creek) ‘02 0@ @ - - - J a3 % B <0 .0 000
., 3ot Lake : - - 2 0 13 2 K LI | a2 e K. .0 0004
3 Doamsed bot spring (mear Bot Lake) @ a2 . - - - A8 1 80 <2 % .0 .0008
4 Alvord (Indign) Rot Sprimg R .. .70 JA ~Ob 2 K. J 33 2 K -4 .12 02 K..) .0001
S Mickey Spriags A 30 2% 01 1 .09 20 3 8 <02 <@ .85 0001
§ Uumeoed bot epring (vear Harney Lake) 00 1.4 07 80 2 2 K X S i .08 .08 .2 L0001
7 Crane Bot Sprizgs - N X KR 1 o O <l .6 <® <@ .0 .0008
Flosath County
1 Oleve Cap Not Springs - - SO0 .8 .o @ <1 . wm <&, .0 -
. Laks Comty
1 Pisber Bot Springs S O TR I 7 s 0 @ <l L8 <@ <& <0 <000l
2 Cromp (Charles Crap's Sprisg) .07 A7 3 M A o2 .07 R 12 < .03 <.01 0004
3 Barry Rench Wot Sprimgs N T S W ) 06 07 1 .1 o <l By <02 <& <0 0017
4 Bunters Bot Sprimgs . - K.} 2 o0 -0 A .08 o <l .52 <2 <@ <0 0004
$ Summer Laks Not Spring . - - o 2 1 - el <l 07 <& <0 « -
Lass Comty
2 Belimgp Not Springs . - - o .33 3 2 .05 <1 1.4 .- .02 .0l <,0001
2 Cougar Reservoir Bot Syrimg - - - - - - 4 <l 3.0 <02 <. 02 <.01 .0003
3 MeCredte springs . e 20 0 - - - Qo - @ .0 .. -
1

—_—



Tedle I .~Ninor snd trase elements for et eprisgs senpled ta Oregon—Cout Lawed

s $ 3
” - - - n
s 3 < 3 ¥ s £ g5 S £ . z
Spring Bems axd {deot{fication wember ﬁ . -u‘ M :0\ - (=4 [ e _ \m’ m m v
S A B A - R A
< 1. £z & &z : : F
YUaDeur County )
2 Conaned bot springs (veat Nedermitt) 0.0 o.08 o.a2 ©.03 0.4 0,008 W0 «@.1 9.8 . 002 «0.01 ©.0001
2 Txuwed bot springs (at Three Yorks) - - - - - - <« <1 ..o wl <m <0 -
3 Dananad bot springs (oesr Riverside) - A0 & +Ob 3 3 O <l A2- <& ~0b .01 0001
4 Beulsh ot Sprisgs 0086 20 E_J 21 pe § K- <2 <t . <0 .03 K. +0001
S Beal Bot Sprimge . <008 &0 - . -] 3 Job -0 ol s ) <@ <06 02 .0001
6 Uxtaned bot eprings (oear Little Valley) - - - - - - M 1 <0 <. <® <0 0007
¥ Mitchell Butts Unt Sprisg 018 30 O et -2 M < <l <05 <02 <02 «0! .000)
8 Vala Bt Spring M M - - - - M <l - <@ 6 <8l -
L
Esrice County
1 Breftenhrush ot Sprisgs - - MM S s . A X TR S £ o K] 0 .o0®
Duatills Coumty
1 Letarn Springs - - Oh (] 006 001 <®2 <1 <05 etz <’ <0l 0003
Daios County
1 Medical Bot Springs - - - - -£ - 02 <l M <2 < <0l 0004
" 2 §ot Lake - - .o 01 - O <l <1 <0 <8 <02 .01  .00m
Wesco Comnty
1 Eahneets Bot Springs (Kab-Ke-Tah) - - - - - - | <l <0 < <02 <0 .0003
19



Tadle 6.--Chemical composition of gases escaping from hot springs 1in Revada

{Compositions are {n volume perceat )|

’ -
) ‘e -
~8 E g8 E
$pring name and identification number ~ g e a )
i [ ] © ©
] S € £
. -4 . -
g + & S
T Elko County
2s Sulphur Bot Springs ) 93 b <1
6b Unnamed hot spring near Wells 6 3% 1 62
€6c Unnamed hot spring near Wells 1 ‘s 2 96
7b Unnamed bhot epring near Wells 2 4 - <] 93
N Eureka County
‘2 Bot Springs Point 9 h ) <1 60
Humboldt County
2 Unnamed hot spring near Colconda 4 38 1 38
3 Double Bot Springs - 90 3 4
& Uonaned bot springs in Soldier Meadows ? 93 L3 8 <l
- 10 Bog Hot Springs 9 91 -<1 <l
. -
Lander Couaty
1 Spencer Hot Springs S 41 b § 54
4 Buffalo Valley Bot Springs .4 A' 3 2 60
Lyon County
3 Unnamed bot spring pear Fernley 1 81 2 3
Rye County
S Pott's Ranch Bot Spring . 4 93 <1 s
Pershing Cout.i:y
2 Kyle Bot Springs ' 1 ? 2 90
Washoe Couuty.
4 Steasmbost Springs 2 6 Q- 93
. White Pine County
2 Monte Reva ) ) 4 “71. <1

26




Table 7.-<Chemical composition of gases escaping fr;:u bot springs in Oregon
[Compositions are in volume percent)

©
- -~ ) e -
3 £ 0§
Spring pame and identification mumber ~ a . v~
. cf & g &8
£ & - I
F2 & : &
c——" <+ ‘= ) = (%}
Deschutes County ' .
1 East Lake Bot Springs 6 . .3 9 56
- CGrent County
1 Weberg Hot Spring 1 1 2 95
Barney County .
S Mickey Springs . 18 - 60 b § -23
6 Unnamed bot spring (near Harmey Lake) 1 91 1 ‘9
. ‘ Lake County
2 Crump (Charles Crump's Spring) B 75 6 14
3 Barry Ranch Bot Springs . 2 & 42 2
Lane County
3 McCredie Springs i 1 98 <l <1
- Malheur County
5 Neal Hot Springs - - 12 62 6 -—
y Umatilla County
1 Lebman Springs o 4 94 <l <1
Unien Coun:&
2 Bot Lake . 2 . %0 . 9 <1

1/ Iunsufficient sample for enalysis.

- -

23



Tedle 8.~Deuterium and oxygen (18) dats for bot springs sampled {n Nevade=
[Dashes lndicate the absence of dau]

near Ruby Marsh

22

-132.8

spdng name and fdentification number o & sou &
Churchill County
1 Lee Hot Springs. -~ -12'5.8. «13,21
2 Dixie Valley Hot Springs -126.1, -15.89
3 !’lov:Lng vell in Stilluater . «110.2 12,36
L rkesearc.h well (Soda Lakes) =109.3 13,46
S Research vell (Soda Lakes) a3 s
. Douglas County
1 Walleys Bot Springs =119.5 «15.55
Elko County
1 Eot Hole ’ R -15.31
2a Sulpbur Hot Springs «130.1 «16,09
2b Sulphur Bot Springs «126.1 =14.52
3 Unmnamed hot spring (Hot Creek) . «126,7 '-16.28
& File Spring -139.1 -18.24
5 Mineral Hot Spring «139.0 =17.61
6a Unnamed hot 8pring near Wells -135.4 =16.91
6b Unnamed hot spring near Wells -~138,3 «16.99
6¢c Unnamed bot spring near Wells =134.7 o=
7a Unnamed bot spring near Wells -133.8  =16.52
7b Unnamed hot spring ne;r Wells =136.6 «16.95
8 i!m;a.med .iu;: epring (Wild Horse Reservoir) «140.2 «17.85
9 Donamed hot spring (SSE Patsville) . «140.8 -1.8.21
10 Bot Sulphur Springs ‘w134.9 16,78
11 Unnam‘ed hot spring near Carlin -132,7 =-16.64
12 Unnaned hot spring . =16.24

1/
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Tadle 8.--Deuterium and oxygen (18) data for bot springs in uevadalzcontimed

Spring name and identification mmber 0 & 8ot &
Eureka County )
1 Walt{ Fot Springs . «129.8 -16.87
2 Eot Springs Point =136.1 - =15.97
3 ‘Beovave'_"ltean" well -113.6 -11.07
4 3Beowave Hot Spring =130.0 =14.76 ‘
. S Bartbolomae Bot Springs «127.9 . -’16;28
- . Bumboldt County
"1 Unnamed hot spring (Hot Spring Ranch) 1314 -15.74
2 Unnanmed hot spring near Golconda =125.3 -15.63
. 3 Double Hot Springs -128.8 4-15.9.3_.
4 TUonawed bot springs in Soldier Meadows | -129.9 -16.56
S West Pinto Hot Spring (well) =128,2 =14.13
6 Esst Pinto Hot Sprinmg -129.2 -16.4:8' .
7 Dyke Hot Spring . «128.0 «16.29
8 Plowixég well near Baltazor Kot Spring «125.8 -15.61
9 Baltazor Hot Spring =125,3 15,26
10 Bog Bot Springs -126.3. . =15,30
: 11 BHot Pot o= o=
—12 Boward Bot Springs -127.1 «16.17
13 The Bot Springs =134 .6 -16.44
) Lander County
1 Spencer Bot Springs =135.8 =16.01
2 Unnamed bot spring (Valley of the Moon) =127.8 «16.28
3 Unnamed hot spring tSmit.h Creek Valley) «130.4 «16.68
4 3Buffalo Valley Hot Springs =131.6 =15.85



Table 8 . --Deuterium and oxygen (18) for hot springs sampled in uev.dgll-Continued

Spring name and {dentification number & (9 '6018 ao
‘ Llyon County
18 Wabuska Hot Springs . : -131.5 «16.01
1b Wabuska Rot Sptinggf‘ o © -129,7 -15,38
2 Nevada Hot Springs =123,2° «16,01
; Unnamed- hot spring pear Fernley . '-121.5 =13,30

Miperal County

1 Soda Springs - 1303 -16.13
Nye County
i Darrough ".steam’"vell . =118,8 -15.39
2 Darrough Fot Springs . . e122,5 15,50
3 Dlana's Punch Bowl 124,99  =16.2%
& Bot Spring near D.iana's Punch Bowl - =124,8 -14,76
5 Pott's Ravch Hot Spring S -127,5  .-16.28
6 Unnamed ware spring near Warm Springs -113,7 =14.,25
Pershiz.rg County .
1 Unnamed bot spring (Jersey Valley) ‘ =129,5 -is.ss
2 Kyle Hot Spring =130.0 =15.50
3 Sou Hot Springs | » =130.0 =16.24
4 Dnnamed hot spring (Lower Ranch) can -
S Unnamed hot spring near Trego : =124.5 =14,640
6 OUnnamed "hét spring near Black Rock . =122,2 13,02
' Leach Hot Spring ' ' . -128,6 - -15.70
’ Washoe County
1 Steam Geyser (Needle Rocks) o ~106,5 =6.33
2 Great Boiling Spring S «100.5 -16.8_3
3 Ploving vell near Gerlach B -120.7 -14,72
4’ Steacboat Springs . . -116,7 . -12.16
‘ 24 i

. .
- et sV
..... i O S el e DL RN L o e :



Teble 8,.--Deuterium and oxygen (18) for hot springs sampled in Nevadcls,-Continued

Spring name and {dentification mumber D () " eol8 %

Washoe County--Continued

S Bower's Hot Spring ) «102.3 -14.79
. . White Pine County :

1 Unnamed hot spring (Cherry Creek). «127.8 «16.20

2 Monte Neva -127.8 ~16.68

. 1/ Deuterjum and oxygen (18) analyses were done in the labora-
. tory of J. R, O'Neil by L. Adawi, S, J. Grigg, and T. §. Presser.



Tadle 9.~-Deuterium and oxygen (18) data for hot springs sampled in Orego
[Dashes indicate the absence of data)

Spring name and fdentif{catfon mumber 8 & .Aou V4
1
Baker County
1 Radius Rot Springs (well) =138,3 =17.85
Clackamas County
1 Austi.n. (Carey) Bot Springs =94.5 -12,22
Deschutes County
1 East Lake Bot Springs -76.2 -9,42
. . Grant County
1 Veberg Bot Spring =122.1 «15.14
2 Blue Mountain Hot Springs -126.6 =16.13
3 Ritter Bot Springs - - =119.0 - ~14.83
Harney County
1 Unnamed hot spring (Trout Creek) -127.4 «16,17
2 Hot Lake «~115.8 «11,57
3 Uonamed hot spring (near Hot Lake) =125.4 «14.36
4 Alvord Spring(Indian Spring) «123.6 . =13,23
S Mickey Springs -124.3 -13.42
6 Unnamed hot spring (near Rarney lake) -128.5 -
7 Crane Bot Springs «133,5 -=16,17
Klamath County
1 Olene Gap Hot Springs ' -113.3 -13.00
Lake County,
1 Pisher RHot Springs "117.0 ea
2 Crump (Charles Crump's Spring) «115.5- «13.28
3 Barry Ranch Hot Springs =119.4 . «13.72
4 Hunters Hot Springs -119.0 . =14,32
115.0 -13.32

$ Suumer lake Hot Spring

2 .

1/
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Tadle 9,.~-Deuteriun and oxygen (18) dan' fpr bot springs ssupled in Oregon—l-cOhtinued

18

Spring name and fdentification number b (3 &0
1 Lane County
1 Belknap Hot Springs -95.8 -11.74
2 Cougar Reservoir Hot Sprimg -92.5 =-11,97
3 McCredie Springs . =94.0 -—-
Malheur County -

1 Unnamed bot springs (near McDermitt) 134 .6 =16.95
2 Unnamed hot springs (at Three Forks) -}27.4 =16.09
" 3 Unonared hot spring (nmear Riverside) «134,0 -15.15“
&4 Beulsh Hot Springs ' -131.7 -13.22
S Feal Hot Springs -138.7 -16.52
6 Unnamed hot springs (near Little Valley) -139.7 =16.52
7 Mitchell Butte Hot Spring . =137.3 -16.68
8 Vale Hot Spring -135,0 -15.18
Marion County
1 Breftenbusb Bot Springs «97.5 -11,66

Umatilla County
1 Lehman Springs «121.3 =16.52
e Union County
1 ¥Medical Hot Springs =130.2 -16,99
Yesco County. ‘
1 Rahneeta Rot Springs (Kah-Ne-Tah) =118.9 «14.75

. l/ Deuterfum and oxygen (18) analyses Qere done in the ladbora-
tory of J. R. 0'Neil by L. Adanmt, S, J, Grigg, and T. S. Presser,
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